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Preface to the First Edition

The problem of the cremations at Auschwitz – one of the most-important and still-unresolved questions in the orthodox historiography of that camp – started to come out of the general hysteria to which it had been relegated for decades and to take on some scientific qualities only in 1989, thanks to Jean-Claude Pressac (Pressac 1989). The merits of this French researcher, however, stopped there: while he did indeed try to approach the problem from a scientific standpoint, his analytic procedure and his conclusions only made a sound scientific treatment of the matter the more pressing (cf. Mattogno 2019, esp. Chapter 9); his severe lack of technical training is also demonstrated by his second work on Auschwitz (Pressac 1993; cf. Mattogno 2016a).

This deficiency has become even more serious, because now that Pressac is no longer with us, the problem of the Auschwitz cremations has relapsed into the propagandistic hysteria of the immediate post-war years, as is highlighted by a number of more-recent pseudo-scientific works on the issue:

– The first case in point is Robert Jan van Pelt’s study on Auschwitz (van Pelt 2002), which I have dealt with thoroughly in a dedicated volume (Mattogno 2019, esp. Chapter 12).

– The collective work by Assmann et al. of the same year about the Topf Company, which had supplied the cremation furnaces for Auschwitz, is absolutely devoid of any technical and scientific character and supplies no new information on the Topf furnaces at Auschwitz (Assmann/Hiddemann/Schwarzenberger 2002).

– The recent Encyclopedia of Cremation (Davies/Mates 2005), though claiming to be scientific, devotes to “Auschwitz” one purely propagandistic page (p. 66) which is based on the works of Danuta Czech, Franciszek Piper and Jean-Claude Pressac!

– Just as inconsistent are the pages which Norbert Fischer devoted to Auschwitz and the other German concentration camps in a text on cremations in Germany (Fischer 1996, ch. 5.3b, pp. 260-265).

The only really substantial source is the website on Topf, which provides various significant documents (www.TopfundSoehne.de).

Personally, I started to become generally involved in the study of cremations in the summer of 1987. The following year brought the onset of the valuable collaboration with Franco Deana, doctor of engineering, which was essential for the technical foundation of this study. In the intensive correspondence that ensued, he has always been a rich source of explanations and of technical analyses for the many points of discussion. His name must therefore stand on the front page of this work, together with that of the author. Sadly, Dr. Deana passed away in 2005. Just as precious has been the support of the German engineer H.N. who unfortunately passed away already in 1991. Thanks to him, as well as others, I was able to visit, for the first time, the camps of Buchenwald, Dachau, Mauthausen and Gusen.

Initially my studies centered upon such technical problems as the duration of the cremation process and the corresponding requirements for fuel. The publication of Pressac’s first book in 1989 prompted me to widen the perspective of my approach and to include the historical context as well.

When the work had been completed in 1993, Pressac, in his second book, brought to light the enormous amount of documentary evidence concerning the Auschwitz crematoria that had been preserved in the Moscow archives of Viborgskaya. An update of my study on the basis of the new documents that Pressac had identified (some of which I had already seen as copies in the Auschwitz Museum’s archive) appeared a year later (Gauss 1994, pp. 281-320).

In 1995, together with Jürgen Graf and the late Russell Granata, I was able to view, in the Moscow archives, the collection of some 88,200 pages of documents stemming from the Auschwitz Central Construction Office (Zentralbauleitung). The collection contains a massive correspondence between that office and the Topf & Söhne Company of Erfurt, which had built the Auschwitz cremation furnaces. In 1997 and 1998 I found further important documents in Poland and Holland. In the spring of 1999 I visited, among many other sites, the museum and the crematorium at Terezín (Theresienstadt), which both turned out to be of considerable importance for the purposes of the problem dealt with here. During the summer of that year, I examined the files kept in the municipal archives of the city of Erfurt which, since 5 August 1996, has been preserving a highly informative documentation on all the activities of the Topf Co., not limited to the mere question of crematoria. An overview of this documentation was published as an article in 2000 (Gauss 2000, pp. 373-412; Rudolf 2003, ditto) and a more extensive summary followed in 2009 (Mattogno 2009, pp. 210-294; English 2010a, Chapter 8, 229-320; 2019, pp. 207-289).

With the passage of time, the initial scope of the study broadened considerably, both into the historical domain and into the field of technology, and a publication in separate volumes thus became necessary: one for the text as such (the present Part 1) and the two others for the corresponding voluminous documents (Part 2, in black & white) and the photographs (Part 3, in color).

Various difficulties and obstacles have delayed the publication of this study until today. In the meantime, though, I have continued to search for and collect more sources and documents.

The cremation furnaces of Auschwitz, fired by means of coke-fed gasifiers, constituted a development – or rather a simplification – of the civilian types; however (as I found out in the early stages of my work) it is difficult to locate detailed information on these furnaces even in the specialized literature. I therefore decided to place, at the head of the specific topic of the present study, a rigorous introductory treatment of those furnaces as Unit I of Part 1 of this study.

Furthermore, in view of the fact that cremation furnaces are, fundamentally speaking, nothing but combustion devices, I felt that it would be helpful for the reader to become, on the one hand, acquainted with the general principles of combustion technology and the chemical processes which come into play during a cremation, and on the other hand with the theoretical and design principles of a cremation furnace with a coke-fed gasifier, supplemented by a detailed description of its structure and its operation. In this way the reader will come to a better understanding of cremation technology, and a better ability to evaluate the Holocaust accounts of cremations at Auschwitz.

Finally, as the Auschwitz cremation furnaces were products of the technology of their era, I felt that it would be useful to present an overview of the history of cremation in modern times with a particular emphasis on furnaces with coke-fed gasifiers such as those at Auschwitz, but without leaving aside systems based on other energy sources – gas, naphtha (oil) or electricity. In this way the reader can appreciate the technological development of these combustion devices from the latter decades of the 19th Century through the Second World War, with all the technical problems which had to be solved. This historical presentation of cremation furnaces is complemented by a parallel study of devices for mass cremations for sanitary and hygienic reasons (in connection with wars or epidemics) and concludes with a brief analysis of the cremation furnaces of today.

The scientific cremation experiments carried out in Germany (and in Switzerland) at the end of the 1920s provide us with a solid experimental basis for tackling and resolving the essential questions of the duration and the corresponding fuel consumption for a cremation in a cremation furnace with a coke-fed gasifier; these aspects will be analyzed in detail in two specific chapters.

Aiming for a comprehensive presentation of the subject of this book, I have not neglected the legal and statistical aspects of cremation, especially for the case of Germany. The above topics are presented in Unit I of the present volume; by their very nature, these topics apply to the present, therefore the treatment of the problems will often refer to our day and age, especially when it comes to the descriptions of the various devices.

In Unit II, I have primarily outlined the activities of the Topf Company in the field of the design and construction of civilian cremation furnaces and other combustion devices, describing in detail the structure and the operation of the various types of Topf cremation furnaces, heated by means of coke, gas or electricity. I have also presented the numerous patents (and patent applications) granted, acquired or filed between the 1920s and the 1950s.

After this general introduction concerning the Topf line of cremation furnaces for civilian use, I have taken up the cremation devices which the company supplied or designed for the concentration camps, starting with those for Dachau and Gusen (furnaces with two muffles, i.e. cremation chambers, heated with oil (naphtha) and later converted to coke).

At this point we enter the core topic of the present work, which begins with a documented history of the construction of cremation furnaces at Auschwitz-Birkenau. It is followed by a detailed technical description of the structure and the operation of these devices – the furnaces with two, three and eight muffles – and a survey of the Topf projects for mass cremations in that camp.

The three fundamental questions – the duration of the cremation process, the capacity of the furnaces and the fuel consumption – will then be treated for the Topf cremation furnaces at Auschwitz-Birkenau in a scientifically rigorous fashion on the basis of a wide variety of documents.

For the determination of the duration of the cremation process, I have based myself primarily on experimental data, in particular those resulting from the cremation experiments with a coke-fired furnace undertaken by the engineer R. Kessler in Germany at the end of the 1920s and those stemming from the experiments with a gas-fired furnace done by Dr. E. Jones in England in the 1970s, as well as on the detailed description of 15 cremations carried out in a modern gas-fired furnace as part of a study in forensic medicine.

I have also taken into account a large portion of a list of cremations at Gusen and the nearly complete list of cremations at the Westerbork Crematorium. The name lists of cremations in the Terezín (Theresienstadt) Crematorium (a vast sampling of 717 cremations carried out between 3 October and 15 November 1943 over 41 days of operation) furnish us, moreover, with a very-useful account inasmuch as the average duration resulting for these cases constitutes the lower documented limit that could be achieved in the cremation devices of that period.

The result of the study – that the average duration of the cremation process was one hour – is confirmed also by the statements given by the Topf engineer Kurt Prüfer, the designer of the furnaces with three and with eight muffles, and by Karl Schultze, who designed and built the blower for the former.

The section dealing with the capacity of the crematoria at Auschwitz-Birkenau contains a preliminary evaluation of the limits of the continuous operation of the devices (imposed by the unavoidable formation and the necessary removal of slag from the hearth) and of the loading of the muffles, i.e. an evaluation of the possibility of burning simultaneously, in a useful manner, more than one corpse in one muffle. This possibility is ruled out on the basis of experimental data (tests run in the crematoria at Westerbork and Gusen, as well as in slaughterhouses).

The Topf furnaces at Auschwitz-Birkenau were designed for individual cremations, and alleged attempts at extending their technical limits would have provided no advantage with respect to the economy of the cremation. The Polish and Soviet expert reports on the coke-fired cremation furnaces of the Lublin-Majdanek, Sachsenhausen and Stutthof Concentration Camps, which are presented here for the first time in English translation and with their propagandistic digressions removed, supply us with an indirect confirmation of this view.

In the present treatise I have not limited myself to the mere verification of numerical data, but I have also examined the historical question of the purpose of the design and the construction of the crematoria furnaces at Auschwitz-Birkenau.

The heat balance – i.e. the calculation of the coke consumption of the furnaces – is based on a sound experimental footing: the consumption of the Topf double-muffle furnace in the crematorium at Gusen with its average consumption of 30.6 kg of coke for 677 individual cremations. Compared to my summary of 1994 (Gauss 1994 pp. 281-320), the heat balance presented today has a foundation which is methodically superior: whereas the former was based on a theoretical calculation corrected for the experimental data of the Gusen Furnace, the balance offered here analyzes and explains those very data which constitute the departure point of the calculation; this has led to results diverging from those previously published, but to an almost-insignificant degree (the standard deviation is less than 8%).

The calculation takes into account the technical data concerning coke, the furnaces (with a detailed computation of the hourly heat loss by radiation and conduction of the Gusen Furnace and of the double- and triple-muffle furnaces at Auschwitz-Birkenau) and the corpses, which are divided into three types: normal, average and lean. The fuel consumption (including total combustion air, theoretical air consumption and excess air) is derived for each type of furnace and for each type of corpse.

The analysis of the thermal balance of the Auschwitz-Birkenau furnaces, moreover, evidences a design error for the triple-muffle furnace, on account of which the combustion gases fed to or forming in the center muffle did not have enough dwell time to burn completely but were sucked up by the chimney draft and finished burning in the flue ducts. This phenomenon caused serious damage to the refractory lining of the flue ducts and of the chimney of Crematorium II at Birkenau in March 1943.

But could this surge of flames also show on the outside and produce the phenomenon of flaming chimneys attested to by many witnesses? On the basis of calculations, these flames should have exhausted themselves within the smoke ducts of the crematoria. However, in order to verify this experimentally, I have conducted two experiments with animal grease in a simple furnace I built for the purpose. The experimental results fully bore out the implications of the theoretical data.

For a better judgment regarding the Topf cremation furnaces at Auschwitz-Birkenau, I have also made an extensive analysis of the oil- and coke-fired furnaces supplied to the concentration camps by Topf’s major competitor, the Hans Kori Co. of Berlin, as well as those installed at the Terezín Camp by Ignis-Hüttenbau Co., undoubtedly the most-efficient devices built anywhere in Europe in the 1940s.

The final problem dealt with in Unit II concerns the legal requirements regarding the cremations in the concentration camps and the compatibility of the furnaces in use there with those requirements. In that context, I have quoted in extenso the important “Decree concerning the conduct of cremations in the crematorium of the Sachsenhausen Concentration Camp” issued by Himmler on 28 February 1940, showing that – initially at least – the customary use of coffins and urns for the ashes was the rule.

To make the text more-easily readable, I have added an Appendix which contains the extensive details of cremation statistics for Westerbork and Terezín (altogether 41 tables), a synopsis of the activities of the Topf Co. at Auschwitz-Birkenau, and a list of the patents as well as patent applications and patent descriptions of the Topf Co.

As the translation of German technical terms in the field of furnace technology sometimes presents difficulties even for persons fluent in the language, I have added a glossary, which also contains the essential explanations. As far as the administrative terms which appear in this work are concerned, I refer the reader to the glossary of my study on the Central Construction Office at Auschwitz (Mattogno 2015, pp. 164-174).

The present work is strictly based on unimpeachable primary sources. Published sources are listed in the bibliography, whereas the documental references are given in the footnotes.

I have, above all, brought together the German historical and technical literature which exists on this subject, supplementing it with the patents concerning civilian/commercial systems to the extent that such documents still exist (many have been lost on account of Allied air raids). At the same time I have been in touch with various manufacturers of cremation equipment and have personally visited several crematoria in Italy and France.

For a better understanding of the functioning of the Topf and the Kori systems, I have studied the available German documents, especially those of the Central Construction Office at Auschwitz as well as other documents preserved in various European archives. As a result, Part 2 of this study contains 300 documents, many of which are heretofore-unpublished or -unknown even to specialists. The first 109 documents concern civilian cremation systems, Nos. 110 through 162 refer to the civilian/commercial activities of the Topf Co., and under Nos. 163 through 300, finally, we have a selection of the most-important documents regarding the Topf cremation systems at Mauthausen, Gusen, Buchenwald and Auschwitz-Birkenau (plans, drawings, proposals, cost estimates, shipping documents, invoices, operating instructions, charts etc.), regarding the Kori systems in the camps mentioned (especially original drawings and very-detailed drawings prepared by the Soviet experts), regarding technical and administrative questions, and on the bureaucratic formalities for cremations in the concentration camps.

In addition to my archival studies, I have also inspected and taken photos of devices still remaining in German concentration camps at:

– Auschwitz: 2 double-muffle Topf furnaces poorly rebuilt by the Poles; the mobile oil-fired Kori furnace;

– Buchenwald: 2 coke-fired triple-muffle Topf furnaces (one adapted for optional use with oil) identical to those installed in Crematoria II and III at Birkenau;

– Dachau: 1 double-muffle coke-fired Topf furnace, originally a mobile furnace fired with oil; 4 coke-fired Kori furnaces;

– Gusen: 1 double-muffle coke-fired Topf furnace, originally a mobile furnace fired with oil;

– Mauthausen: 1 double-muffle coke-fired furnace identical to the 3 double-muffle furnaces installed at Crematorium 1 of the Auschwitz Main Camp: 1 coke-fired Kori furnace;

– Gross-Rosen: 1 mobile oil-fired Kori furnace:

– Lublin: 5 coke-fired Kori furnaces; 1 mobile naphtha-fired Kori furnace;

– Stutthof: 2 coke-fired Kori furnaces; 1 mobile oil-fired Kori furnace;

– Terezín: 4 stationary oil-fired Ignis-Hüttenbau furnaces.

In Part 3 of this work, I have extensively illustrated the descriptions of these devices with 370 photos – most in color – divided into twelve sections, each one corresponding to a specific device. This collection contains illustrations of devices heretofore unknown (the furnaces of the Terezín Crematorium Photos 345-362) or unfamiliar even to specialists, such as the photos of the furnaces at Gusen (Photos 1-35), Gross-Rosen (Photos 332-334), Stutthof (Photos 270-284 and 328f.), as well as Lublin-Majdanek (Photos 285-327). However, even the photos of the well-known devices constitute a relevant contribution inasmuch as they depict, for the first time, the essential components of these units, which is indispensable for an understanding of their structure and their way of operation.

Although composed mainly for the specialist, this three-volume study will also allow the interested layman to become acquainted with the problems treated here; even though he may not have the specific prerequisites in this field, he will thus command all the tools needed for a verification of the soundness of the conclusions drawn.

Carlo Mattogno

 


Preface to the Second Edition

The original text of this work – I forni crematori di Auschwitz. Studio storico-tecnico con la collaborazione del dott. Ing. Franco Deana (Effepi, Genoa) – appeared in 2012, and in 2015, the English translation was published under the title The Cremation Furnaces of Auschwitz. A Technical and Historical Study.

In the meantime, I had been made aware of the second edition of Annegret Schüle’s volume Industrie und Holocaust: Topf & Söhne – Die Ofenbauer von Auschwitz (Industry and Holocaust: Topf & Söhne – The Furnace Makers of Auschwitz), which is important only for the documents presented in it. Regarding the book’s technical claims – especially in its Chapter 3 – it is in fact worthless, being a mere regurgitation of the most-trite Holocaustic myths, as I have shown in a detailed analysis (Mattogno 2014, pp. 73-90).

Due to a mishap, the update that I had prepared for the English edition was not published, so that Schüle’s work is not mentioned in it. This omission is rectified in this edition.

In the subsequent mental vacuity of the orthodox Holocaust literature, only Robert Jan van Pelt’s rather-pretentious attempt at a scientific treatment of the subject of cremation at Auschwitz stands out, meaning his article “Sinnreich erdacht: Machines of Mass Incineration in Fact, Fiction, and Forensics” (Anstett/Dreyfus, pp. 117-145), which I have refuted in a systematic and detailed manner in a separate study (Mattogno 2020). Justyna Majewska’s Polish article, whose title translates to “The Technicians of the ‘Final Solution’. Topf & Söhne – the Furnaces Builders of Auschwitz,” is even-more-unfounded, while the article “The Oven Builders of the Holocaust” by Annika Van Baar and Wim Huisman is completely devoid of historical relevance due to its “criminality” slant.

Otherwise, the 2012 text does not require major changes and is presented here in a revised and corrected edition.

Carlo Mattogno, July 2021

 


Part 1: History and Technology

 


 


	Unit I: Modern Cremation

with Particular Emphasis
on Furnaces Using a Coke-Fed Gasifier

 


1. The Cremation

	1.1. General Principles of Combustion Technology1

From the physico-chemical point of view, the cremation of a corpse is a normal combustion process. In fact, the combustible substances of the human body are much the same as those of wood, coal or any other type of combustible: carbon and hydrogen (and, to a very small extent, sulfur). The difference resides only in their respective ratios and in their ratios with respect to the other components making up a human body (oxygen, nitrogen, ash), as well as in the fact that all these substances are, as it were, suffused in water, which accounts for some 60-65 % of the total mass of the human body.2 Thus, the same physico-chemical laws that govern a normal combustion also apply essentially to a cremation.

By combustion we understand the combination of a substance (the fuel or combustible) with the oxygen of the air (the combustion agent)3 under conditions of ignition (ignition temperature) with the generation of heat, normally accompanied by the visible phenomenon of a flame, which is characteristic of any live combustion.

The combustible is any substance rich in hydrogen or carbon, or both, which, in the presence of oxygen and a suitable igniter (such as an existing flame), burns with the generation of heat. For this to occur, it is also necessary that the combustion agent (oxygen) be present in an amount adequate for the amount of combustible and to sustain the process. In practice, the combustion oxygen is furnished by air, which has the following composition:


	
		
				
Component


				
Volume %


				
Mass %


		

		
				
Oxygen


				
21


				
23


		

		
				
Nitrogen


				
794


				
77


		

		
				
Air


				
100


				
100


		

	

Assuming as units of ratio the volume and the mass of oxygen, we have


	
		
				
Component


				
rel. Volume


				
rel. Mass


		

		
				
Oxygen


				
1.00


				
1.00


		

		
				
Nitrogen


				
3.78


				
3.34


		

	

The volume is expressed in Normal cubic meters (Nm³), the mass in kilograms (kg). One Nm³ is equal to 1 m³ of a gaseous substance at the temperature of 0°C and a pressure of 760 mm Hg (mercury) (Torr), which is 1 atmosphere or 1013.25 mbar (10 m water column); one Nm³ of air has a mass of about 1.293 kg.5 Throughout this study, when I speak of m³, one should always read Normal cubic meters, unless indicated otherwise.

The reaction of the complete combustion of carbon is:

C + O2 → CO2 + heat

i.e. one atom of carbon, of a molar mass of 12 g/mol, combines with one molecule (two atoms) of oxygen, of a molar mass of 32 g/mol, to form one molecule of carbon dioxide as well as heat.

The reaction of the combustion of hydrogen is:

H2 + ½ O2 → H2O + heat

i.e. one molecule of hydrogen, of molar mass 2 g/mol, combines with half a molecule (one atom) of oxygen, of molar mass 16 g/mol, to form water, of molar mass 18 g/mol, as well as heat.

In practical terms, taking kg as the unit of mass, we have:6

12 kg C + 32 kg O2 → 44 kg CO2 + heat

2 kg H2 + 16 kg O2 → 18 kg H2O + heat

It follows that for the combustion of 1 kg of carbon or hydrogen, the following amounts of oxygen are needed, with the amount of energy in the form of heat released as given with the unit kcal (thousands of calories):7

1 kg C + ³²/12 kg O2 → 44/12 kg CO2 + 8,130 kcal

1 kg H2 + 16/2 kg O2 → 18/2 kg H2O + 34,500 kcal

Hence, for the complete combustion of 1 kg of carbon 32/12 = 2.667 kg of oxygen is required, i.e. 2.667 ∙ 4.34 = 11.57 kg of air, whereas for 1 kg of hydrogen we need 8 kg of oxygen, i.e. 8 ∙ 4.34 = 34.72 kg of air.

The combustion reaction of hydrogen set out above, in which the water produced is assumed to be in the liquid state, yields its so-called Upper Heating Value (u.h.v.). If the combustion produces water vapor, the evaporation of this water absorbs a certain amount of heat. As the combustion of 1 kg of hydrogen produces 9 kg of water, and considering that the evaporation of 1 kg of water at atmospheric pressure and 100°C requires 639.4 kcal, one kilogram of hydrogen produces 34,500 – (639.4 ∙ 9) = 28,745.4 or about 28,700 kcal. This amount of heat represents the Lower Heating Value (l.h.v.) of the fuel, which can be calculated by using the following equation (all rounded factors in kcal/kg):

l.h.v. = 8,100 ∙ C + 28,700 ∙ (H–O/8) + 2,210 ∙ S – 600 ∙ M,    [Eq. 1]

where C and S represent the masses of the respective elements, H–O/8 is the mass of hydrogen to be burned reduced by an eighth of the mass of the oxygen already contained in the combustible,8 and M is the liquid water (Moisture) content of the fuel, all in kg.

The theoretical quantity of air (At) needed for the complete combustion of 1 kg of fuel is arrived at by means of the following equations:

At = 11.57 C + 34.72 (H–O/8) + 4.33 S in kg    [Eq. 2]

At = 8.95 C + 26.85 (H–O/8) + 3.35 S in Nm³    [Eq. 3]

In practice, however, if a complete combustion is to be attained, it is necessary to use an amount of air larger than the theoretical value: this extra air, which depends on the type of fuel and the type of hearth or burner used, is called “Excess Air” (m) and is quantified with a coefficient or an index. The Excess-Air ratio is given by the ratio of the effective, actual amount of air (Ae) and the theoretical amount of air required for complete combustion (At), as:

m = Ae/At    [Eq. 4]

or by the ratio of the theoretical amount of CO2 that would be produced, (CO2t) and the effective amount of CO2 (CO2e) actually produced, i.e.:

m = CO2e/CO2t    [Eq. 5]

If the quantity of combustion air is insufficient for the amount of fuel, we will have incomplete combustion. The reaction of the carbon would then be:

C + ½ O2 → CO + heat

If we use masses for this case, we have:

12 kg C + 16 kg O2 → 28 kg CO + heat

and, for 1 kg C:

1 kg C + 16/12 kg O2 → 28/12 kg CO + 2,449 kcal

Thus, from the combustion of 1 kg of carbon with 1.333 kg of oxygen we obtain 2.333 kg of carbon monoxide and only 2,449 kcal of heat, instead of the 8,130 kcal that would be yielded by the complete combustion.

The theoretical amount of dry exhaust gases (Fts) produced by the combustion of 1 kg of fuel can be calculated in the following way:9

Fts = 12.49 C + 26.46 (H–O/8) + 3.51 S + N in kg    [Eq. 6]

Fts = 8.95 C + 21.17 (H–O/8) + 3.35 S + 0.796 N in Nm³    [Eq. 7]

The quantity of water vapor (W) in the exhaust gases can be arrived at by using the equations:

W = 9 H + M in kg    [Eq.  8]

W = 11.19 H + 1.243 M in Nm³    [Eq.  9]

Combining the two equations, the total amount of theoretical exhaust gases (Ft) becomes:

Ft = 12.49 C + 35.46 H – 26.46 O/8 + 3.51 S + N + M in kg    [Eq. 10]

Ft = 8.95 C + 32.36 H – 21.17 O/8 + 3.35 S + 0.796 N + 1.243 M

in Nm³    [Eq. 11]

The efficiency (η) of a combustion device – and this applies obviously to a cremation furnace as well – is the ratio of the heat supplied to the heat generated. If there were no heat losses, the efficiency would be equal to 1, or 100%; yet since heat losses will inevitably occur, the efficiency is necessarily less than 1, or below 100%.

The heat losses, which influence the efficiency of the device in a major way, can be identified as four factors:


	
		the excess air;

		the temperature of the exhaust gases;

		the unburned components in the exhaust gases and in the slag from the hearth;

		the heat losses of the device by radiation and conduction.



The heat loss due to Excess Air arises from the fact that, if the amount of combustion air is increased, the quantity of exhaust gases increases proportionally, but since the heat generated by the fuel remains unchanged, the temperature of the exhaust gases will drop; furthermore, as the amount of discharged gas increases, the heat lost through the chimney rises as well because of the sensible heat of the discharged gases.

For example, a fossil coal with an l.h.v. of 7,500 kcal/kg would have a theoretical combustion temperature of 2,280°C; if the gases leave the system at 500°C, there is a heat loss of 19.2% of the l.h.v. of the fuel, and we would thus have an efficiency of the fuel of 7,500 ∙ (1 – 0.192) = 6,060 kcal/kg. If, instead, we assume an Excess-Air ratio of m = 3, the theoretical combustion temperature drops to 915°C and the heat losses due to the exhaust gases rises to 52.8% (Hütte 1931, vol. I, p. 578). In this case, the efficiency of the fuel would amount to 7,500 ∙ (1 – 0.528) = 3,540 kcal/kg.

The gases leaving the chimney contain heat, called their sensible-heat content, which is determined by their specific heat capacity10 and their temperature: the higher their temperature, the higher the sensible heat of the gases and the higher the heat loss. For example, the heat lost by 100 Nm³ of air at 500°C, with an average specific heat capacity (cpm) of 0.312 kcal Nm–³ °C–1 (Recknagel-Sprenger, p. 47), amounts to 100 Nm³ ∙ (0.312 kcal Nm–³ °C–1 ∙ 500°C) = 15,600 kcal; at 800°C, instead, it amounts to 100 ∙ (0.331 ∙ 800) = 26,480 kcal.

For the computation of the heat loss due to the sensible heat of the exhaust gases through a chimney, a specific equation exists, which we will consider in Chapter 7. The one given below (cf. Document 91) takes into account the CO2 and the water vapor (which stems from the combustion of hydrogen and from the water content of the fuel) in the exhaust gases:

[0.32 ∙ C ÷ (0.536 ∙ CO2) + 0.0048 (9H + W)] (TF – t0) ∙ 100/Hu    [Eq. 12]

where W = water vapor

TF = temperature of exhaust gas

t0 = temperature of outside air

Hu = l.h.v. of fuel

The equation allows us to determine the percentage of heat loss for 1 kg of fuel. Assuming the values of C, CO2, H, W and Hu presented in Chapter 7, the heat loss for TF = 500°C amounts to 27.87% of the l.h.v. of the fuel, whereas for TF = 800°C it is 44.93%.

The effective l.h.v. of a solid fuel is always less than the theoretical value arrived at by means of the above equation, because a small portion of the fuel (unburnt solids on the hearth) and of the gases which form during the gasification of the coke (unburnt gases) escapes from the combustion process. For the determination of the heat lost, a chemical analysis is needed. Experience tells us that the unburnt fuel on the hearth contributes some 4-5%. The heat loss due to unburnt gases is given by

(Fs (3‚050 CO + 2‚580 H2)) ÷ l.h.v.    [Eq. 13]

Where Fs corresponds to the dry exhaust gases in one Nm³.

If we assume an l.h.v. of 6,470 kcal/kg, At = 7.17 Nm³/kg, CO2 = 13%, hence m = 1.57, with a mere 1% of unburnt CO and H, this would bring about a heat loss of

(1.57 ∙ 7.17 (3‚050 ∙ 1 + 2‚580 ∙ 1)) ÷ 6‚470 = 9.78%.    [Eq. 14]

The heat loss by conduction and radiation is determined by the temperature difference between the inner wall of the furnace and the outside. If the mass of the refractory brickwork of the furnace is, for example, 6,000 kg, the heat required (i.e. lost) to bring this mass up to an average operating temperature of 800°C can be evaluated according to the equation cp ∙ P ∙ (Tm – t0), where cp = specific heat capacity of the brickwork = 0.21 kcal/kg/°C, P = mass of the brickwork, Tm = mean temperature of the brickwork = 800°C, t0 = ambient temperature = 20°C, which turns out to be 0.21 ∙ 6,000 ∙ (800 – 20) = 982,800 kcal.

A certain amount of heat escapes by conduction through the wall of the furnace from the inside to the outside and is then lost by radiation and convection. This heat loss depends therefore on the mean temperature in the refractory wall of the furnace, on its thermal insulation and, of course, on the time considered. The heat lost in this way is given by the following equation:

C = α ∙ S ∙ (Tm – t0) ∙ Z    [Eq. 15]

where C = heat loss (in kcal)

α = heat transfer coefficient (in kcal m-² °C–1 hr–1)

S = surface area of the furnace (in m²)

Tm = mean temperature of the refractory brickwork (°C)

t0 = ambient temperature in the room (°C)

Z = time considered in hours

If we assume, as an example, a uniform α = 0.7 kcal m–² °C–1 hr–1, S = 50 m², Tm = 800°C, t0 = 20°C, Z = 1 hour, the heat loss would be:

0.7 kcal m-² °C–1 hr–1 ∙ 50 m² ∙ (800°C – 20°C) ∙ 1 hr = 27,300 kcal.

Before electric pyrometers came into use, the temperature of a furnace was determined by Seger cones, made of mixtures of silicates and fluxes in the form of pyramids with a triangular base; there were 59 types, each with a different melting temperature. They were used mainly in the ceramics industry to determine the temperature within a furnace on the basis of the melting point of a particular cone.

Sometimes, when Seger cones were unavailable, the temperature would be estimated on the basis of the color of the refractory material according to the following table (Bordoni 1918, p. 13):


	
		
				
Color


				
Temperature


		

		
				
Incipient red


				
525°C


		

		
				
Bright red


				
700°C


		

		
				
Incipient cherry red


				
800°C


		

		
				
Bright cherry red


				
1,000°C


		

		
				
Dark orange


				
1,100°C


		

		
				
Bright orange


				
1,200°C


		

		
				
White


				
1,300°C


		

		
				
Gleaming white


				
1,500°C


		

	

In German usage, incipient cherry red (800°C) was simply referred to as red.


	1.2. The Chemical Processes during Cremations

Opinions diverge considerably with respect to the chemical composition of the human body. Some cremation specialists (cf. Chapter 7) assert that a human body of mass 70 kg is made up of


	
		
				
10.92


				
kg of carbon


				
3.57


				
kg of nitrogen


		

		
				
1.47


				
kg of hydrogen


				
45.50


				
kg of water


		

		
				
4.83


				
kg of oxygen


				
3.50


				
kg of ash


		

		
				
0.21


				
kg of sulfur


				
Total: 70.00


				
kg


		

	

Engineer Wilhelm Heepke assumed that the human body is made up of 65% water, 30% combustible substances (mainly fat and protein) and 5% incombustibles (ash; see Chapter 7). For the combustible substances he gave the following chemical composition:


	
		
				
Carbon:


				
52%


				
Sulfur:


				
1%


		

		
				
Hydrogen:


				
7%


				
Nitrogen:


				
17%


		

		
				
Oxygen:


				
23%


				
Total:


				
100%


		

	

On the basis of these data, a body of 70 kg contains


	
		
				
70 ∙ 0.65 =


				
45.5


				
kg of water


		

		
				
70 ∙ 0.30 =


				
21.0


				
kg of combustible substances


		

		
				
70 ∙ 0.05 =


				
3.5


				
kg of ash


		

		
				
Total:


				
70.0


				
kg


		

	

The combustible substances are made up of


	
		
				
21 ∙ 0.52 =


				
10.92


				
kg of carbon


		

		
				
21 ∙ 0.07 =


				
1.47


				
kg of hydrogen


		

		
				
21 ∙ 0.23 =


				
4.83


				
kg of oxygen


		

		
				
21 ∙ 0.01 =


				
0.21


				
kg of sulfur


		

		
				
21 ∙ 0.17 =


				
3.57


				
kg of nitrogen


		

		
				
Total:


				
21.00


				
kg


		

	

The percentage composition of the human body therefore results as:


	
		
				
10.92 ÷ 70 ∙ 100 =


				
15.6%


				
of carbon


		

		
				
1.47 ÷ 70 ∙ 100 =


				
2.1%


				
of hydrogen


		

		
				
4.83 ÷ 70 ∙ 100 =


				
6.9%


				
of oxygen


		

		
				
0.21 ÷ 70 ∙ 100 =


				
0.3%


				
of sulfur


		

		
				
3.57 ÷ 70 ∙ 100 =


				
5.1%


				
of nitrogen


		

		
				
 


				
65.0%


				
of water


		

		
				
 


				
5.0%


				
of ash


		

		
				
Total:


				
100.0%


				
 


		

	

Heepke further indicated the composition of the combustible substances: 15% of proteins, 12% of fat and 3% of other substances (primarily sugars). The fat has an average chemical composition of:


	
		
				
79.10%


				
of carbon


		

		
				
11.15%


				
of hydrogen


		

		
				
9.75%


				
of oxygen


		

		
				
Total: 100.00%


				
 


		

	

The average composition of the proteins (on the basis of fibrin11 which does not differ materially from that of the other proteins) is the following:


	
		
				
52.70%


				
of carbon


		

		
				
6.90%


				
of hydrogen


		

		
				
15.40%


				
of nitrogen


		

		
				
23.80%


				
of oxygen


		

		
				
1.20%


				
of sulfur


		

		
				
Total: 100.00%


				
 


		

	

The l.h.v. of 1 kg of fat thus results as:

8,100 ∙ 0.791 + 28,700 (0.1115 – 0.0975 ÷ 8) = 9,257 kcal.12     [Eq. 16]

The l.h.v. of 1 kg of proteins, on the other hand, is:

8,100 ∙ 0.527 + 28,700 (0.069 – 0.238 ÷ 8) + 2,210 ∙ 0.012 = 5,422 kcal.     [Eq. 17]

Now, if a body of mass 70 kg is made up of 12% fat and 15% protein, the l.h.v. of its solid matter amounts to

70 (0.12 ∙ 9,257 + 0.15 ∙ 5,422) = 134,690 kcal,     [Eq. 18]

while not taking into account the remaining 3% of sugars and other combustible substances. However, the chemical composition mentioned initially would result in an l.h.v. of:

8,100 ∙ 10.92 + 28,700 (1.47 – 4.83 ÷ 8) + 2,210 ∙ 0.21 = 113,777 kcal.     [Eq. 19]

In view of the fact that these two values differ considerably, it is clear that the chemical composition mentioned initially is low in combustible matter. Actually, these percentages depend essentially on the fat and the proteins present in the human body, but even in this respect, the data differ: Schläpfer, for example, speaks of 10% fat and 20% proteins (as well as 1% of sugars; Schläpfer 1937, p. 10), whereas Fleck has 20% fat and 10% proteins (Fleck 1874, p. 163). In this study we shall henceforth assume values of 12% fat and 18% proteins for our calculations. On the basis of these assumptions, a human body of 70 kg would be made up of

70 ∙ 0.18 = 12.6 kg of protein

70 ∙ 0.12 = 8.4 kg of fat

The 12.6 kg of protein therefore contain:


	
		
				
12.6 ∙ 0.527 = 6.6402 kg of carbon


		

		
				
12.6 ∙ 0.069 = 0.8694 kg of hydrogen


		

		
				
12.6 ∙ 0.154 = 1.9404 kg of nitrogen


		

		
				
12.6 ∙ 0.238 = 2.9988 kg of oxygen


		

		
				
12.6 ∙ 0.012 = 0.1512 kg of sulfur


		

		
				
Total: 12.6000 kg


		

	

And the 8.4 kg of fat contain:


	
		
				
8.4 ∙ 0.7910 = 6.6444 kg of carbon


		

		
				
8.4 ∙ 0.1115 = 0.9366 kg of hydrogen


		

		
				
8.4 ∙ 0.0975 = 0.8190 kg of oxygen


		

		
				
Total: 8.4000 kg


		

	

A body having a mass of 70 kg thus contains (as kg and %):


	
		
				
C = 6.6402 + 6.6444 =


				
13.2846 kg =


				
13.2846 ÷ 70 ∙ 100 =


				
18.978%


		

		
				
H = 0.8694 + 0.9366 =


				
1.8060 kg =


				
1.8060 ÷ 70 ∙ 100 =


				
2.580%


		

		
				
O = 2.9988 + 0.8190 =


				
3.8178 kg =


				
3.8178 ÷ 70 ∙ 100 =


				
5.454%


		

		
				
N =


				
1.9404 kg =


				
1.9404 ÷ 70 ∙ 100 =


				
2.772%


		

		
				
S =


				
0.1512 kg =


				
0.1512 ÷ 70 ∙ 100 =


				
0.216%


		

		
				
Total:


				
21.0000 kg =


				
 


				
30.000%


		

	

The l.h.v. of the dry solids thus results as:

12.6 ∙ 5,422 + 8.4 ∙ 9,257 = 146,076 kcal.     [Eq. 20]

However, the body also contains 45.5 kg of water, which has to be evaporated, subtracting (45.5 ∙ 600 =) 27,300 kcal, and the l.h.v. of the entire body hence becomes 146,076 – 27,300 = 118,776 kcal, or 118,776 ÷ 70 = 1,697 kcal/kg, which is an intermediate value between the values arrived at by Schläpfer (1937, p. 10: 1,600 kcal/kg) and those by Kraupner (1970: 1,800 kcal/kg).

According to most recent evaluations, human corpses typically consist of 15.3% proteins, 14% fat and 64% water (Davies/Mates 2005, p. 134); from this results a l.h.v. of 1,741 kcal/kg, which confirms my assumed value.

This having been established, let us now move on to the chemical processes which occur during a cremation (cf. Kraupner/Puls 1970; Löffler 1926, pp. 3f.):

1 kg of C burns to CO2 with 2.667 kg or 1.867 Nm³ of O

1 kg of C burns to CO with 1.333 kg or 0.933 Nm³ of O

1 kg of S burns to SO2 with 1.000 kg or 0.700 Nm³ of O

1 kg of H burns to H2O with 8.000 kg or 5.600 Nm³ of O

We therefore have as products from


	
		
				
1 kg of C:


				
1.867


				
Nm³ of CO2


				
[Eq. 21]


		

		
				
1 kg of C:


				
1.867


				
Nm³ of CO


				
 


		

		
				
1 kg of S:


				
0.700


				
Nm³ of SO2


				
 


		

		
				
1 kg of H:


				
11.200


				
Nm³ of H2O


				
 


		

	

The specific volumes, i.e. the volumes of one kg of each substance, are as follows:


	
		
				
CO2


				
0.509 Nm³/kg


				
O


				
0.700 Nm³/kg


		

		
				
CO


				
0.800 Nm³/kg


				
N


				
0.800 Nm³/kg


		

		
				
SO2


				
0.350 Nm³/kg


				
H2O


				
1.244 Nm³/kg


		

		
				
H


				
11.200 Nm³/kg


				
 


				
 


		

	

One Nm³ of air contains 0.209 Nm³ of O and 0.791 Nm³ of N. With the above values, the theoretical oxygen requirements are as follows:


	
		
				
for C to CO2:


				
13.2846 ∙ 1.867 =


				
24.8023 Nm³


		

		
				
for H to H2O:


				
1.8060 ∙ 5.600 =


				
10.1136 Nm³


		

		
				
for S to SO2:


				
0.1512 ∙ 0.700 =


				
0.1058 Nm³


		

		
				
 


				
Total =


				
35.0217 Nm³


		

	

of which (3.8178 ∙ 0.7 =) 2.6724 are supplied by the corpse itself, so that the effective theoretical oxygen requirement is 35.0217 – 2.6724 = 32.3493 Nm³ of O, corresponding to

32.3493 ∙ 100 ÷ 20.9 = 154.78 Nm³ of air    [Eq. 22]

containing

79.1 ∙ 154.78 ÷ 100 = 122.43 Nm³ of nitrogen.     [Eq. 23]

Therefore, the following quantities of moist combustion gases are generated during the cremation of a 70 kg corpse:


	
		
				
– from


				
13.2846 of kg C:


				
13.2846 ∙


				
1.867 =


				
24.80


				
Nm³ of CO2


		

		
				
– from


				
1.8060 of kg H:


				
1.8060 ∙


				
11.200 =


				
20.23


				
Nm³ of H2O*


		

		
				
– from


				
1.9404 of kg N:


				
1.9404 ∙


				
0.800 =


				
1.55


				
Nm³ of N


		

		
				
– from


				
0.1512 of kg S:


				
0.1512 ∙


				
0.700 =


				
0.10


				
Nm³ of SO2


		

		
				
– from


				
45.5000 of kg H2O:


				
45.5000 ∙


				
1.244 =


				
56.60


				
Nm³ of H2O*


		

		
				
Subtotal:


				
103.28


				
Nm³  * as vapor


		

		
				
Plus N from the air:


				
122.43


				
Nm³


		

		
				
Total:


				
225.71


				
Nm³


		

	

Applying the equations arrived at in Subchapter 1.1., we have:

1. Theoretical volume of necessary air:

At = 8.95 ∙ 13.2846 + 26.85 ∙ (1.806 – 3.8178 ÷ 8) + 3.35 ∙ 0.1512

= 155.08 Nm³    [Eq. 24]

Theoretical volume of moist exhaust gases:

Ft = 8.95 ∙ 13.2846 + 32.36 ∙ 1.806 – 21.17 ∙ 3.8178 ÷ 8 + 3.35 ∙ 0.1512

+ 0.796 ∙ 1.9404 + 1.244 ∙ 45.5 = 225.89 Nm³    [Eq. 25]

The normalized volume of dry exhaust gases then is:

225.89 – (20.23 + 56.60) = 149.06 Nm³    [Eq. 26]

The maximum percentage of CO2 becomes:

24.80 ∙ 100 ÷ 149.06 = 16.64%    [Eq. 27]


	1.3. The Cremation Process

The cremation of a corpse proceeds in four functionally distinct, yet not temporally separated phases in the following sequence:


	
		desiccation (evaporation of water)

		the gasification (evaporation of combustible gases)

		the combustion

		the incineration



A human body contains a large amount of water and cannot burn spontaneously, no matter what temperature it is exposed to. Before the corpse reaches the temperature at which the gases formed during the gasification phase will ignite, the water it contains must first be evaporated, a process which takes place at a noticeable pace from about 100°C. Once the water has evaporated, the temperature will increase to around 400 to 500°C, at which point combustible constituents of the corpse, i.e. fat and protein, begin to decompose. During this process gases like carbon monoxide and hydrocarbons are released which burn in the presence of sufficient oxygen. However, before this combustion can occur, these gases must be brought to their ignition temperatures. The less-flammable gases, i.e. the heavier hydrocarbons, have ignition temperatures of around 650 to 700°C. The proteins, on the other hand, as has been pointed out by Klettner (Bundesrepublik Deutschland 1953, see Document 160), have a relatively high nitrogen content and tend to resist combustion; their ignition temperature – or rather the temperature at which the nitrogen splits off from the hydrocarbon portion – is on the order of 800°C (cf. Chapter 6).

After the combustion of the volatile, flammable substances of the corpse, there is a post-combustion and incineration phase of the non-volatile remnants, during which these glowing, mainly carbonaceous particles are transformed into CO2 and ash (Maccone 1932, p. 104).

As established by de Pietra Santa already at the end of the 19th Century (1889, pp. 18f.), the whole process extends over something like one hour, with the individual phases lasting approximately:

– 30 minutes for the desiccation

– 15 minutes for the gasification and combustion

– 15 minutes for the post-combustion (incineration proper)

The cremation of a corpse in a cremation furnace with a gasifier proceeds in the following steps:

The skin and the long muscles burn first, followed by the heart and the lungs, with the spleen and the liver being consumed last. The parts of the face that are exposed to the high temperature gases from the gasifier carbonize quickly, the hairy scalp detaches from the skull and burns rapidly. The cranial bones separate, the seams between them split, and the brain, appearing as a carbonized black mass, burns slowly. The lower jaw falls off and even the teeth, somewhat protected in their cavities, are reduced to ash. The long bones are disarticulated. The articulations of the hand and of the fingers come apart and are consumed. The body parts resting on the grate burn less rapidly. The combustion of the skeleton proceeds from the head to the feet in keeping with the direction of the flow of the gases from the gasifier (normally corpses are loaded into the furnace head-first). The bones are calcined by the high temperature of the furnace, the organic matter is destroyed. Only ash remains, which is primarily composed of calcium carbonate and calcium phosphate as well as magnesium, iron, sodium and potassium salts which resist the obtained high temperatures (Maccone 1932, pp. 104f.; Küchenmeister 1875, pp. 74f.).

The mass of the ash is about 5% of the corpse’s original mass, its density approximately 0.5 g/cm³ (Davies/Mates 2005, p. 134; Enciclopedia Italiana 1949, vol. XI, p. 825; Huber 1903, p. 17).

The furnace will generally be operated in the following way:

Before the coffin is introduced into the cremation chamber or muffle, the pilot hearth is lit and the air vents, the damper and the hearth door are opened. At the normal operating temperature of 800 to 900°C the coffin ignites as soon as it is introduced into the muffle. After the muffle door is closed, the furnace generally needs only little air and not much draft, because initially the coffin burns only on its relatively small surface. After a short time, the hull of the coffin will break apart in a number of places and the burning surface increases considerably. At this point it is therefore necessary to provide for maximum draft and maximum air, which is achieved by opening up the air vents and the damper. At this phase of the process of cremation, so much gas is generated within the muffle that the air feed becomes insufficient for complete combustion: Hence the muffle is filled with glowing fumes, and black smoke develops. More air must now be fed in. If this is done in an adequate way, the smoke will clear almost instantly.

For this reason, it is important that the furnace be equipped with measuring instruments to alert the operator as soon as smoke begins to form. If smoke develops, the combustion will be incomplete, heat generation and CO2 content will decrease and the temperature will fall. Additional air has to be fed at a sufficient rate if an excessive cooling of the furnace is to be avoided.

As a next stage the evaporation of the corpse’s water will start soon. As a consequence, the muffle tends to cool, combustion slows and smoke reappears. Therefore the air vents must now be throttled. Simultaneously there is incipient gasification, which follows closely the desiccation process of the tissues layer by layer, from the outside to the inside as the evaporation proceeds. At this point, relatively little air is required, and the vents have to be almost totally closed, as otherwise smoke will develop because of excessive cooling due to cold air (relative to the muffle temperature) entering the muffle through the vents. In this case, the smoke is caused by the fact that the muffle cools to a temperature below the ignition point of the heavier hydrocarbons that form during the gasification. Another contribution to the cooling tendency comes from gasification itself, an endothermic process, which means that it absorbs heat.

Normally the combustion of the corpse will then, for a while, become somewhat more pronounced, as desiccation and gasification proceed, resulting in a demand for more air and hence a stronger draft. Slowly, though, as the cremation advances, combustion will gradually die down. When combustion has come to a stop, the glowing ash is to be removed from the inclined plane of the muffle into the ash chamber for the final burnout, and another coffin can be introduced into the combustion chamber.

Cremation must be carried out between well-defined thermal limits: at temperatures above 1,100 to 1,200°C, sintering will occur, i.e. the bones of the corpse and the refractory material will soften and fuse; at temperatures below 700 to 600°C there is only carbonization of the corpse. The optimum temperature for the introduction of the coffin has been found by experiments to lie between 850 and 900°C (Kessler 1930, pp. 136f.). The maximum temperature that may be registered in a muffle, but only for a few moments, was on the order of 1,100°C (see Chapter 4).


	2. Cremation Technology of Coke-Fired Furnaces

	2.1. Structure and Operation

Documents 1 and 2 (Figures 1-4) show the typical structure of a cremation furnace with a coke-fired gasifier. The drawings are those of the Wilhelm Ruppmann Company of Stuttgart (Germany) for the furnace installed at Biel13 (Switzerland) in 1911.14

The furnace consisted of gasifier A (Generator), a cremation chamber L (Verbrennungsraum, also called muffle) with its post-combustion chamber below (Nachglühraum) and the heat recuperator (Rekuperator). In front of the chimney there is also a pilot hearth (Lockfeuer), also called chimney hearth (Kaminfeuer) – not shown in the drawings – which served mainly to activate and reinforce the draft and for the post-combustion of the flue gases.

The operation of the device under normal conditions was as follows: Before the gasifier was lit, the damper S of the flue duct was opened and the pilot hearth was lit. Next some wood and a little coke were lit on the grate N of the gasifier. Once the coke had started to glow, more fuel was added through the loading chute B. Heating of the initially cold furnace up to the temperature at which the corpse would be loaded (800°C) took about three hours and required some 260 kg of coke.

During the preheating phase the air vents stayed closed, and only Vent T of the hearth was open. The gases from the gasifier entered the muffle through the outlet of the gasifier, flowed into the post-combustion chamber and Duct Z and then onward into the heat recuperator and from there via the flue into the chimney. The heat recuperator consisted of a number of channels made of refractory brick, some of which were traversed by the exhaust gases in a downward direction while the others were traversed by the incoming combustion air in an upward direction.

When the furnace had reached its operating temperature, Door K was opened and the coffin introduced into the muffle. The coffin was placed onto the muffle grate, which consisted of 9 transversal and 2 longitudinal bars of refractory clay. Because of the high temperature of the muffle, the coffin caught fire as soon as it was introduced into the chamber and burned rapidly, leaving the corpse on the grate exposed to the flow of the combustion gases from the gasifier, which traveled through the muffle with a high temperature.

At that time the evaporation of the corpse’s body water and the gasification of its combustible components began, followed by the combustion as such. The combustion residues fell through the grate into the post-combustion chamber, where they continued to burn. When the flames had died down, the glowing cinders, by means of a rake introduced through the upper opening of the ash chamber, were raked forward from the inclined plane into the Receptacle H, where they burned out little by little.

The operation of the furnace was controlled by means of a number of devices (air vents, fire doors, dampers of the flue ducts, and the pilot fire). During their passage through the heat recuperator, the hot combustion gases transmitted some of their heat to the brickwork, heating it up. The combustion air entering the recuperator through the air vents at D was warmed up in the upper part of the furnace, traveled through duct E, and then a part of it entered the muffle through Openings F, whereas the remainder entered the top of the gasifier through the Openings G. Here the air mixed with the hot combustible gases produced during the coke gasification in the generator, and the mixture of burning gases and flames then flowed into the muffle striking the coffin and the corpse.

In order to reduce the formation of slag, Vessel P, located beneath the hearth grate, is filled with water. This water evaporates and rises as vapor through the hearth grate and the glowing coke; the heat breaks up the water vapor, and subsequently both the grate and the ash cool down,15 thus reducing the formation of slag. In this way, “water gas” is also generated in the gasifier (see next subchapter):

C + H2O ↔ CO + H2


	2.2. General Theoretical and Structural Principles

	2.2.1. The Gasifier16

The gasifier is a vertical chamber lined with refractory material on the inside. The hearth is in its lower part and consists of the grate and the door for the primary air and the removal of ashes and slag. In its upper part the chamber tapers off on one side into a duct (the neck of the gasifier) through which the products of the coke gasification enter the muffle and, on the other side into a vertical or slanted chute connected to the outside through which the coke is fed into the gasifier.

The function of the gasifier is the gasification of coke, i.e. its transformation into combustible gases, in this case into generator gas or water gas.

The generator gas is formed during the incomplete combustion of the coke, according to the following reaction:

C + ½ O2 ↔ CO + 29.2 kcal

This is brought about by having air pass through a layer of glowing coke. Initially, in the lower layers of the coke, carbon dioxide forms in the presence of sufficient oxygen according to the following reactions:

C + O2 → CO2 + 97.2 kcal

2 CO → C + CO2 + 40.9 kcal

In the upper layers, on the other hand, carbon monoxide is formed due to the deficiency of oxygen according to the following reaction:

CO2 + C ↔ 2 CO – 38.8 kcal

Thus CO is produced by the direct reaction of C and O and by the reduction of CO2. The CO of the generator gas formed in this way leaves through the neck of the gasifier and – just before it enters the muffle – reacts with the preheated outside air (secondary combustion air) to form CO2 once again, giving up part of its heat to the muffle. Then the combusted gases pass through the post-combustion chamber, enter the recuperator, then the flue and finally the chimney.

The composition of the coke depends, of course, upon the type of coal from which it was made and upon the type of coking.

Leaving aside the minute quantities of hydrogen, oxygen, nitrogen and sulfur which the coke still contains and considering only the carbon, 1 kg of C requires 2.667 kg of O and hence:

2.667 ∙ 100 ÷ 23 = 11.59 kg of air,     [Eq. 28]

assuming a composition of air as being 23 kg of O2 and 77 kg of N2 for 100 kg of air. Thus, the 11.59 kg of air contain

11.59 – 2.667 = 8.923 kg of N2.    [Eq. 29]

In the lower layers of the glowing coke in the gasifier, the gas is therefore generated according to the reaction

1 kg of C + 11.59 kg of air → 3.667 kg of CO2 + 8.923 kg of N2.

In successive layers we have accordingly the transformation of CO2 to CO:

3.667 kg CO2 + 8.923 kg N2 + 1 kg C → 4.667 kg CO + 8.923 kg N2,

and the pure generator gas therefore contains, in theory,

4.667 ∙ 100 ÷ (4.667 + 8.923) = 34.34% of CO    [Eq. 30]

and

100 – 34.34 = 65.66 % of N2.     [Eq. 31]

Normally, though, one obtains from the coke a generator gas having the following average composition: CO = 26%, N2 = 65%, CO2 = 2.8%, SO2 = 0.2%, CH4 = 1.5%, H2 = 0.5%.17 The l.h.v. of this gas is about 1,000 kcal/Nm³, the density is about 0.97 relative to air.

Thus, 2 kg of C will produce 4.667 kg of CO, but if we assume an effective yield of 26%, we obtain only

4.667 ∙ 26 ÷ 34.34 = 3.53 kg of CO.     [Eq. 32]

Exactly 0.5714 kg of O are needed for the complete combustion of 1 kg of CO into CO2, i.e.

0.5714 ∙ 100 ÷ 23 = 2.484 kg of air.     [Eq. 33]

The products from this combustion are:

1 kg of CO + 0.5714 kg of O2 → 1.5714 kg of CO2

2.484 kg of air – 0.5714 kg of O2 → 1.9126 kg of N2

With preheated air and perfect mixing, the theoretical Excess Air for the combustion of CO into CO2 is at most 10%, but in practice the Excess Air is over 50%.

If 1 kg of CO is completely converted into CO2 by combustion, 2,449 kcal are generated. If a reservoir of water is placed under the grate of the hearth, the gasifier will produce water gas.

Water gas is a mixture of carbon monoxide and hydrogen and results from steam being passed through a coal or coke bed heated to around 1,000°C. The corresponding reaction is as follows:

C + H2O ↔ CO + H2 – 28.6 kcal

Below 600°C, the reaction produces a mixture of CO2 and H2:

C + 2 H2O ↔ CO2 + 2 H2 – 18.0 kcal

In order to keep the latter from happening, it is necessary to maintain the bed of coke at a sufficiently high temperature. The water gas which is generated according to the first of the above two equations would theoretically be a mixture of equal volumes of carbon monoxide and hydrogen with a calorific value of 2,810 kcal/Nm³. Under actual conditions, however, it has the following composition (by volume): CO = 38.5%; H2 = 52%; CH4 = 1%; CO2 = 4.5%; H2S = 0.2%; N2 = 3.8% and a calorific value of 2,650 kcal/Nm³. Its density is 0.5330 relative to air; one Nm³ has a mass of 0.689 kg.

In a device like the Schneider Furnace (cf. Chapter 3) with a water container of some 0.2 to 0.4 m³ placed beneath the hearth grate, an increase of 5 to 15% in the calorific value of the gasifier gas was obtained.


	2.2.2. The Cremation Chamber or Muffle

The muffle is a horizontal combustion chamber, the upper part and ceiling of which are made of refractory bricks. In the earliest models its dimensions were as follows (cf. Document 3):


	
		
				
Width:


				
850 –


				
1,000 mm


		

		
				
Height:


				
800 –


				
900 mm


		

		
				
Length:


				
2,200 –


				
2,500 mm


		

	

The “Norms for the construction and operation of furnaces for the cremation of human corpses” of 1937 specified the following minimum dimensions (cf. Chapter 8):


	
		
				
Width:


				
900 mm


		

		
				
Height:


				
900 mm


		

		
				
Length:


				
2,500 mm


		

	

The muffle is closed at its front end by a door made of refractory clay which slides sideways along a special track. An outer door is located in front of that sliding door.

Because the front end of the coffin caught fire as soon as it entered the muffle and because smoke formed on account of the varnish, later models were equipped with a hood above the door which collected this smoke while the coffin was introduced, and discharged it to the exterior.

In its rear portion the muffle is linked to the gasifier by means of the gasifier neck. Its bottom consists of a grate of refractory clay, usually with longitudinal and transversal bars on which the coffin rests.

Beneath this grate is located the inclined plane on which the residues of the corpse burn out completely after having fallen through the openings of the grate. This inclined plane for the ash has at its front end a space for the ash container. The ash is moved into this container by means of a suitable rake.

In the 1930s a post-combustion grate for the ash was placed at the front end of the inclined plane.

The walls of the muffle underneath the grate of refractory clay are inclined towards the center, thus forming a small chamber (post-combustion chamber) which receives the remains of the corpse. The walls of this chamber have perforations for the discharge channels through which exhaust gases flow into the recuperator.

Some systems with an indirect heating system had furnaces with a shutter made of refractory material which closed the opening leading from the gasifier to the muffle. The gasifier gas could thus be diverted through appropriate channels around the muffle in order to heat the latter merely indirectly from the outside. This device served to keep the combustion gases from coming into direct contact with the corpse in accordance with Prussian legislation in force until 24 October 1924 (cf. Chapter 4).


	2.2.3. The Recuperator

The recuperator (cf. Documents 1 and 2, Figures 1 and 3) is a heat exchanger made of refractory material with a mass of 7,000 to 8,000 kg, placed in the lower part of the furnace, with usually two levels. It consisted of two counterflow systems of intertwined channels with an appropriate upper opening in the muffle and the lower opening at the furnace’s bottom. The exhaust gases from the muffle flow in a downward direction while the combustion air from the outside flow in an upward direction. In that process the combustion gases transfer some of their heat to the channel walls. As a result of this, the heat disperses throughout the entire recuperator by way of conduction, with its temperature varying between 400 and 600°C or higher.

In older furnaces equipped with an entirely indirect heating system, the recuperator was preheated, just like the muffle, to a temperature of 1,000°C, after which the arrival of the combustion products of the gasifier into the muffle was stopped. The combustion air moved upwards through the recuperator while getting heated and entered the muffle at basically the same temperature.

In the furnaces of the 1920s and 1930s, which usually worked with semi-direct or direct processes,18 the recuperator was heated to a considerably lower temperature, and the heat needed to bring the cremation to an end was provided by the radiation from the muffle walls and by the gas coming from the gasifier.

In the Klingenstierna Furnace (cf. Chapter 3) the recuperator consisted of a bank of metal tubes directly exposed to the flames and the exhaust gases from the muffle, thereby becoming red-hot, with the combustion air flowing through the tubes; in the modified type produced by Gebrüder Beck of Offenbach, the tubes were replaced by a recuperator of refractory clay.

The Siemens furnace of the Gotha Crematorium (cf. Chapter 3) did not have a recuperator, but a regenerator. A regenerator is a heat exchanger working intermittently and consisting of a structure of refractory bricks with a system of channels linking the muffle and the flue duct as in the case of a recuperator, but – as opposed to the latter – all channels are alternately traversed by either the exhaust gases from the gasifier in a downward direction or by the combustion air in an upward direction. Not having separate channels for the exhaust gases and the combustion air, the regenerator is operated discontinuously, with alternating heating and cooling phases. The exhaust gases from the gasifier flow through it only while the furnace is being heated up. When the latter has reached its operating temperature and the coffin is introduced into the muffle, the combustion gases are shunted directly to the chimney through appropriate channels. Combustion air is then heated by being made to flow upwards through the regenerator. It strikes the coffin and the corpse at a temperature of 900 to 1,000°C. During this process the regenerator cools down and has to be heated up again before the next cremation (Schläpfer 1937, p. 8; Kaiserliches Patentamt, 1913b).

In order to allow such a system to operate continuously, two regenerators working in tandem are necessary, as in F. Siemens’s patent referred to above (cf. Chapter 3). Here, the exhaust gases from the muffle and from the gasifier are discharged through a second regenerator that heats up while the combustion air flows into the muffle through the first regenerator, cooling it down. In this way one of the regenerators is always hot in each phase of the cremation.

Because of the impracticality of such a system, nearly all cremation furnaces operate using a recuperator.

During the cremation experiments run in the Biel Crematorium by the engineer Richard Kessler at the end of the 1920s, it was established that the recuperator had another important function: the post-combustion of gases leaving the muffle not completely burned (cf. Chapter 4).


	2.2.4. The Chimney19

The discharge of the exhaust gases from the furnace is assured by a system consisting of a flue (Fuchs) and the chimney (Schornstein), sometimes supplemented by a pilot flame (Lockfeuer) or a forced-draft device (Saugzuganlage).

In accordance with the findings of the furnace specialist Beutinger, the flue duct, i.e. the link between the furnace itself and the chimney, must be lined internally with refractory material. It must also have a sufficient number of openings for cleaning; wherever possible, these apertures must be equipped with a double lid to avoid leakage of ambient air into the duct.

At the point where the flue duct enters the chimney or possibly even upstream of this point, Beutinger recommends the installation of a throttle, moving vertically, which allows control of the draft by increasing or decreasing the cross-section of the duct in keeping with the operating conditions.

The pilot flame must be placed at the bottom of the chimney; its function is to heat the layers of cold air above it and to force up the cold air which is in the duct and the furnace itself. Besides activating the draft when the furnace is cold or has difficulties on account of adverse atmospheric conditions, this flame also serves for the post-combustion of the smoke.

In the furnaces built in the 1920s and 1930s, the pilot flame was usually replaced by a forced-draft device, a blower placed at the base of the chimney in such a way that it created a lower pressure in the flue compared to the furnace. Such an effect could be achieved in one of two ways (Enciclopedia Curcio… 1973, vol. 8, p. 3247):

“One can either have all the combustion products pass through the blower, or one can place the blower in a shunt. It would then draw in only a portion of the flue gases, ejecting them at high velocity into the base of the chimney, which has to have a converging/diverging shape, like a venturi. The jet produced by the blower drags the flue gases along at a high speed; in the diverging part of the duct the air velocity drops, and the kinetic energy is transformed into pressure energy. The output pressure of the blower has to be such that it overcomes the resistance in the duct caused by friction, by elbows etc.”

If several furnaces operating simultaneously are to be installed, it is necessary to build separate chimneys; a common chimney is not advisable because in the case of partial operation its cross-section and hence the cooling effect would be too large, especially if one furnace is taken out of service.

In some cases, a damper can be installed in the upper part of the chimney to prevent cold air and humidity from entering. Large obstructions at the head of the chimney should be avoided because they can lead to a reduction in the draft, mainly through the formation of air eddies and downdrafts beneath any such large protuberances. If the chimney does not have an outside brick covering, it must have a layer of insulation on the inside, possibly made of refractory material. If the temperature of the gases at the bottom of the chimney is expected to reach 500°C, the chimney has to be clad internally, over the lower third of its height, by a layer of refractory bricks set with refractory mortar.

In the case of a cremation furnace with a coke-fired generator the main function of the chimney is not the discharge of the exhaust gases but the creation of sufficient draft to provide enough combustion air at the grate of the hearth. In fact, the highest resistance that the combustion air encounters resides in the grate and the layer of coke. The resistance of the grate depends on the air flow-rate and on the open cross-sectional area of the grate. A theoretical equation has been proposed by M. Lebrasseur:

H = γ  V² (N² – 1)     [Eq. 34]

where H = resistance

γ = specific density of the air

V = air velocity

N = open cross-sectional area of the grate

The resistance of the layer of coke on the grate depends on the mass of the coke and the thickness of the layer. According to M. Lebrasseur, this resistance, H, can be expressed as

H = c ∙ l ∙ P² ÷ 100    [Eq. 35]

where c is a factor taking into account the size of the pieces of coke, l is the thickness of the layer and P the mass of coke per 1 m² of grate surface (Lebrasseur 1922, pp. 56f.).

The draft of the chimney can be natural or artificial. Natural draft is caused by the density difference – and hence by the temperature difference – of the fumes entering the chimney at its base and the ambient air at the top of the chimney. The hot gases, having a lower specific density than the surrounding air, cause an updraft, which in turn creates a reduced pressure at the base of the chimney.

The draft is measured in mm of water column, 1 mm of water column being equivalent to a pressure of 1 kg per square meter (10 m of water column roughly equals atmospheric pressure near sealevel). The measuring instrument is called a vacuum indicator. In its simplest form, it is a glass U-tube filled to half its height with colored water. One end of the tube is connected to the inside of the chimney while the other is open to ambient air. The level difference between the two parts of the glass tube represents the draft of the chimney and is given in mm of water column (mm Wassersäule, mmWs, in the German literature). The draft can also be measured electrically by means of an instrument with a scale in the form of the arc of a circle (Cantagalli 1940, p. 86).

According to Heepke, for cremation furnaces with coke-fed gasifiers the minimum allowable draft is 10 mm of water column, the maximum 30 mm. The draft is a function of the height of the chimney according to Salvi’s equation:

E = 1.29 ∙ (1 ÷ [1 + 0.00367 ∙ ta] – 1 ÷ [1 + 0.00367 ∙ tf]) ∙ hc    [Eq. 36]

where E = draft

hc = height of chimney

ta = temperature of ambient air

tf = temperature of fumes

This equation also allows calculating the height of a chimney as a function of its draft:

hc = E ÷ [1.29 ∙ (1 ÷ [1 + 0.00367 ∙ ta] – 1 ÷ [1 + 0.00367 ∙ tf])]    [Eq. 37]

For example, assuming hc = 20 m, ta = 10°C, tf = 300°C, the draft would be equal to 12.6 mm of water column. With such temperatures, the height of the chimney should be at least 16 m for a draft of 10 mm of water column to be attained. In practice, however, the height should be greater in order to overcome pressure losses in the flue and the chimney due to friction.

The cross-sectional area of the chimney is also very important, because it determines the velocity of the gases passing through the chimney. This velocity varies with the square root of the draft, and normally has an order of magnitude of 3 to 5 meters per second, depending on the size of the plant.

The recommended cross-sectional area of the chimney can be derived from Colombo’s equation:

q = (F ∙ V ∙ [1 + α ∙ t]) ÷ (3‚600 sec/hr ∙ v)    [Eq. 38]

where q = cross-sectional area of the chimney, in m²

F = fuel consumption in kg/hr

α = 1/273 °C–1

t = fume temperature at the chimney base in °C

V = volume of the fumes in Nm³/kg fuel

v = exit speed of the fumes at the chimney top, m/sec

Heepke proposes the following equation for the calculation of the exit velocity of the gases discharged:

v = (G ∙ B ∙ [1 + α ∙ t]) ÷ (1.293 ∙ 3‚600 sec/hr ∙ q ∙ γ)    [Eq. 39]

where G = mass of gas generated by combusting 1 kg of coke (with Excess Air ratio m = 2)

B = mass of the coke in kg

q = cross-sectional area of chimney

γ = density of the gas


	2.2.5. Drying Out a New Furnace

The drying out of a newly built cremation furnace is a rather delicate operation. If it is done poorly, it can lead to damage in the wall structure of the plant. In his classic work on cremation, Beutinger describes it as follows (1911, p. 127):

“Since a large quantity of water is introduced into the body of the furnace during the construction of the furnaces, a thorough drying out is therefore necessary after its completion, including the flue duct and the chimney. The drying operation is to be done slowly, because an intensive and rapid heating would lead to the generation of large quantities of water vapor, the pressure of which, under some circumstances, would lead to individual parts of the furnace being torn apart, or to the formation of cracks, which could potentially lead to the discharge of gas or smoke from the furnace. Even the most-solid structure and the best anchorings themselves could be damaged. Therefore, it is expedient to leave the drying of the furnace to the builder of the furnace, which takes several weeks, after all; the slower it occurs, the better the probable future longevity of the furnace. In the beginning, only a small fire with wood shavings may be used, to which thin pieces of wood are added a little later, from the third day onward. After the first week, a stronger wood fire can be maintained, with all flue ducts wide open in order to allow the hot air to remove the water vapor forming. After a steady increase of the heat, the furnace is dried out completely by adding step by step small quantities of coke to the wood, in order to achieve a complete drying out of the furnace.”


	2.2.6. Test Cremations

The test cremation is a means for testing the proper functioning of the furnace. In this respect, architect Beutinger writes (ibid., pp. 127f.):

“Before the test cremation, it is necessary to check the furnace thoroughly, including the control devices, the closures, the introduction trolley, etc. If the furnace has been idle for some time, the chimney has to be prewarmed by means of the pilot fire to ensure a good draft. The test run must be made by the builder of the furnace who also trains the operating personnel at the same time. Minutes of the test cremation and its results are kept, recording the various phases of the combustion and their progression. The generation of smoke and the composition of the ash must be recorded.

With respect to the development of smoke from the chimney, it must be kept in mind that, for all such systems, smoke is favored both by a lack of air and by an excess of air, because the latter state leads to a lowering of the furnace temperature and hence to a decrease in the ability of the gases to ignite.

For the heating and the cremation test, the furnace is warmed up in accordance with its operating instructions and brought to its necessary temperature. The weight and the quality of the fuel used for heating up and for the cremation as such must be checked and recorded in a similar way as shown on pages 116 and 117.

For the cremation any kind of animal carcass can be used, for example a horse, whose overall size and whose weight percentage of flesh, bones and also of the parts which burn rather poorly, such as the heart, the lungs, the liver, correspond roughly to the proportions in the corpse of a human adult.

The carcass is placed in a coffin-shaped box made of dry wooden unplaned boards, 15-18 mm thick, like those used for coffins, 1.90 m in length, 0.60 m wide and 0.50 m high. It is best to use a coffin made according to the general practice. The weight of the carcass, its type and the various portions of its individual parts such as bones, flesh, heart, lungs, fat etc., as well as the weight of the coffin must be recorded, and the various phases of the combustion verified during the entire process of the cremation. Seger cones for temperatures between 900 and 1100°C must be placed at appropriate locations in the cremation chamber to establish the temperatures reached on the basis of their melting.

When the inside of the furnace has reached the temperature necessary during preheating, the carcass is introduced and must be observed constantly through the inspection opening. The ash is collected in the space provided, and its composition is examined. The test cremation must be carried out in the actual presence of the supervising authority. Depending on the outcome of the cremation, for which minutes are drawn up and signed by the public authorities present, the use of the furnace for the cremation of human corpses is authorized.”

As an example I reproduce the minutes of the test cremation of the Ruppmann-type cremation furnace with a coke-fed gasifier at the Biel Crematorium (Nagel 1922, p. 40):

“Protocol

of the test cremation carried out in the crematorium at Biel at 2 p.m. on Friday, 25 August 1911.

The president of the cremation association of [the city of] Biel reads to those present the text of the supply contract. Then, around 2:25 p.m., a coffin filled with animal remains is introduced into the furnace. The furnace had been lit at 10 a.m. and had been ready for use for two hours. The experts ascertained a temperature of around 1000°C on the basis of the Seger cones placed inside it. The coffin contained some 80 kg of meat supplied by the administration of the Biel Slaughterhouse, consisting of 85% of soft tissue and 15% of bones.

The introduction of the coffin by means of the Ruppmann trolley was very easy. The closure plate works well and shuts immediately upon introduction of the coffin into the cremation chamber. The doors of the furnace were closed. Through the inspection ports in the front of the furnace one can see that the coffin catches fire immediately, and intense flames develop. At that moment, a little smoke can be observed above the chimney. Later, too, there is at times a little smoke, but it is barely visible.

At 5:25 p.m. it can be seen that the contents of the coffin, except for a few small pieces, have been completely reduced to ash. In the post-combustion chamber the bones can be seen, i.e. the incinerated remains of the bones, in an incandescent state.

Due to the advanced time of day, Mr. Lanz, as a member of the commission for sanitation, is asked to examine the ashes the next day.

The management [of the crematorium] finds that the furnace is working well, and that the large masses and the well-compacted pieces of flesh have been consumed by the flames in a relatively swift fashion.

Biel, 25 August 1911.

The Biel Association for Cremation:

The President: (signed) Albrecht

The Secretary: (signed) Fehlmann.”


	3. Origin and Development of Modern Cremation Furnaces

Corpse cremation was practiced in Europe as early as a thousand years before Homer (Schuchhardt 1920, p. 502) and continued to be practiced up to the year 785 AD, when it was prohibited, under pain of death, by the Paderborn Decree (Capitulare Paderbrunnense) of Charlemagne (Pauly 1904, p. 8). Over the following centuries the cremation of corpses fell completely into disuse as a funerary habit throughout Christian Europe.

The idea of cremation of corpses arose again during the French Revolution, but did not take hold before the second half of the 19th Century. In its session of the 14th Floréal of Year VII (3 May 1799), the central administration of the Seine Department promulgated a decree giving complete freedom to the citizens to have their own corpses buried or cremated, and even proposed to have a “resting field” arranged on Montmartre where solemn incinerations of corpses could be practiced without the use of wood, but using “furnaces ingeniously prepared by modern chemistry.”20 Two drawings of this monumental crematorium (before the word came into use) have survived (Documents 4 and 5; Reber 1908).

The birth of the movement for the cremation of corpses can be traced back to 1849, when the philologist Jakob Grimm gave a memorable speech on this subject at the Berlin Academy of Sciences. The speech was a long and learned treatment on the funerary customs (cremation) of ancient peoples, full of quotations in Greek, Latin and Old Saxon.21 The idea was picked up by Prof. Jakob Moleschott in 1852 and by Dr. Francesco Coletti in 1857 (cf. his Memoria) and enthusiastically spread by untiring pioneers such as Army Surgeon J.P. Trusen, Prof. Richter, Prof. Reclam and Prof. Küchenmeister, and in Italy by Du Jardin, Bertani, Castiglioni and by the selfsame Coletti during various conventions which took place between 1858 and 1869.

In this chapter I will not describe the history of modern cremation – a great many books have already been published on this topic as listed in the present book’s bibliography – but rather a specific history of cremation installations. I shall therefore limit myself to the essential historical points.

In Europe, the first cremation in a cremation furnace took place at Dresden on 9 October 1874 in an experimental furnace built by Siemens. At that time the corpse was that of an Englishwoman, Lady Dilke, the wife of the Secretary of State Dilke. It was followed on 6 November by the cremation of the wife of the Medical Councillor D. Thilenius of Wiesbaden as well as several other cremations before such experimental incinerations were stopped by the government of Saxony (Pauly 1904 p. 18).

Italy soon placed herself in the vanguard of the modern cremation movement, both from the legal and the technical points of view. The principle of corpse cremation was recognized in that country by the sanitary regulations of 6 September 1874 (Pini 1885, p. 16).

Cremations spread rapidly in the United States. The first crematory was erected in Washington, D.C. in 1876. In 1895 already 19 crematories existed there (Probst 1895; Guilbert 1895).

In France cremations were once more legalized on 15 November 1887, but effectively only on 27 April 1889 with the promulgation of governing regulations.22

Since 1874, the proponents of cremation in England highlighted its advantages compared to burial from the point of view of health and hygiene (Eassie 1874), but in 1881, changing the law that prohibited the construction of crematoria was still being discussed.23

The 1870s saw a massive amount of work being done in this field, theoretical as well as experimental, and various types of furnaces were built. Modern cremation had to fulfill numerous ethical, esthetic and economic requirements. The general congress on cremations held at Dresden on 7 June 1876 specified the following principles (Pauly 1904, pp. 14f.):

“1. Cremation must be complete and must not leave any charcoaled remains.

2. Cremation of corpses must be carried out only in installations expressly built for this purpose.

3. No malodorous gases must be generated; cremation must hence be odorless.

4. The ashes must be white, clean and easy to collect.

5. The cost of the equipment and of the cremation must be as low as possible.

6. The equipment must be able to allow several cremations in succession.”

The first European crematorium was built in Milan in 1875. It was equipped with a Polli-Clericetti Furnace and inaugurated on 22 January 1876 with the cremation of the corpse of Alberto Keller.24 The first crematorium in Germany went into service at Gotha on 10 December 1878.

The pioneers of cremation were confronted with a serious problem. The hopes and the disappointments that accompanied the first experiments using animal carcasses are vividly described by the words of Dr. Gaetano Pini (Pini 1885, p. 128):

“We, who were present at the first experiments of Polli (12 June and 12 December 1872) and of Gorini (1 September 1872), have not forgotten the illusions and the discouragements we experienced, shut in for hours as we were in that small space as we anxiously and restlessly awaited the results of the trials with animals. How long it took to burn that beast! What a foul smell there was! How much smoke! And yet, each new experience seemed like a victory to us, and without doubting the difficulties which we still had to overcome, we thought we had reached our goal.”

Soon, the first experimenters realized that the cremation of a human corpse was an even-more-difficult problem. Dr. Pini wrote in this regard (ibid., p. 129):

“The disappointments began with the first tentative incinerations of human corpses. Experience then taught us that there was still a long road ahead of us before we would be able to burn a human body completely within a short time and at little cost.”

One of the most-diligent and -tenacious pioneers was Paolo Gorini, who since 1872 had experimented with the complete combustion of body parts in a crucible with “incandescent volcanic liquid” or “volcanic matter in a state of fusion”, a procedure that he had to give up because it was impossible to obtain a crucible large enough to contain a whole corpse (Gorini 1876, pp. 70-75). From June 12 to July 1, 1875, he performed 17 cremations of entire corpses in an apparatus of his invention that he gradually improved, until it became the “Lodigiano Crematory” (see below); ten of these cremations he described with great care (ibid., pp. 130-197).

The first types of cremation equipment used in Italy employed muffles. The corpse had to be placed into a metal cylinder heated on the outside by coke (Du Jardin, 1867) or city gas (Polli-Clericetti).25

Brunetti’s device (1873) consisted of four little walls of ordinary brick, making up the hearth, upon which was placed a thin sheet of steel which covered only a small part of the hearth. Above it was a large hood linked to the chimney. The corpse was tied to the steel plate with wire to keep it from falling off on account of sudden muscular contractions during the burning. On the hearth, below the steel sheet, a fire of wooden logs was lit. The flames caused the steel sheet to glow and surrounded the corpse from both sides. Cremation took about six hours.26

The Polli-Clericetti Furnace, enclosed in an “urn” in the form of an antique sarcophagus (Document 7), consisted of a cremation chamber with a horizontal grate on which the corpse was placed. It had 217 nozzles of air and gas, the jet-like flames of which impinged directly on the corpse and heated the chamber to a temperature of 1,100°C. This furnace was set up in the Milan Crematorium and used for the cremation of Alberto Keller27 and for another two cremations.28 On account of its excessively high costs, it was dismantled afterwards and replaced by a Betti-Terruzzi Furnace in 1877. This device was a muffle furnace consisting of a cast-iron cylinder located in the center of a large coke-fired furnace. When the cylinder started to glow, the corpse was introduced through a kind of steel guide rail. Cremation was fairly complete, but the process took at least five hours and the costs were high. After nine cremations, this type, too, was demolished.

The Cadet Furnace (Document 8), another muffle device, was used only for experiments with animal carcasses.

The Muller-Fichet Furnace (Document 9), shown at the Paris Universal Exhibition of 1878, consisted of a muffle made of refractory brick (f) into which the coffin (g) was placed. It was lined below and on the sides with refractory bricks (e) which acted as heat accumulators. The muffle was made white-hot by means of the combustion products coming from a large gasifier (a) with a stepped grate, and then the coffin was introduced.

The Lagénardière Furnace (Document 10) with its center muffle and two lateral coal-fed hearths and a recovery system for the hot gases was never used for cremation experiments.

The Kopp Furnace was based on the same principle as the Betti-Terruzzi type, but had a muffle made of refractory brick. It was set up in the Washington, D.C., crematorium. Six hours were needed for a complete cremation.

The Gorini Furnace (Document 11), called “Lodi furnace,” was based on the principle of direct combustion with live flames. It worked in the following way: after placing the corpse in the cremation chamber (C) through the door (E), a small auxiliary fire was lit on the auxiliary hearth (G) which burned throughout the duration of the cremation, first as a pilot flame, later as a post-combustion fire for the exhaust gases. After three or four minutes, furnace (A) with its grate and ash receptacle (B) was lit. The flames from the fuel, normally consisting of bundles of wood, struck the corpse lengthwise. The combustion products flowed down into the discharge duct (F) through the auxiliary hearth (G) where any unburnt gases were consumed and then left through the chimney (H). The cremation chamber had lateral ports (L) for the direct induction of combustion air. The draft of the furnace was controlled by a damper located in the chimney. The prototype of this furnace was inaugurated in the Riolo crematorium on 6 September 1877. The duration of one cremation was generally between one and a half and two hours, with a wood consumption of 100 to 150 kg. The Gorini furnace inaugurated on 15 December 1887 at the cemetery of Père-la-Chaise29 in Paris (Document 12), used 300 to 450 kg of wood for one cremation, which lasted on average one hour and 45 min.30

The Venini Furnace was the first Italian device using a coke-gas generator (gasifier). As can be seen from the drawings (Document 13), it was a rather complex piece of equipment. The cremation was brought about by the flames coming from a mobile gasifier and reaching the cremation chamber after having passed through a connecting duct; they struck the corpse directly. The introduction temperature was 800°C, and the duration of a cremation was normally one hour and a quarter.

The mobile Rey Furnace (Document 14) was practically a Gorini Furnace mounted on a sheet-metal cart, lined internally with refractory brick and having a hearth at its far end. The corpse was fed into the front end by means of a suitable metal trolley.

Another mobile cremation furnace, although never used, was presented during the Brussels Hygiene Exposition in 1876 by Kuborn & Jacques (Documents 15, 15a). It consisted of a sort of locomotive that could also move on roads. It was internally lined with refractory material, which contained two inclined ledges. Below them were two adjacent hearths, and the smoke conduit connected to a vertical chimney stuck out of the car’s roof. The plant could cremate a dozen corpses at a time. The first hearth heated the ledges with the corpses, and the combustion products passed on to the second hearth, which burned them completely; then they went out the chimney (du Mesnil 1877).

The Guzzi Furnace (Document 16) brought together the principles of direct cremation by means of live flames and of indirect cremation by means of clean hot air, of which I shall speak later. In this device, the cremation chamber (A) was heated either by the combustion products coming from the hearth (D) or by hot air heated in the regenerator (B). The primary combustion air entered the furnace at the front, ahead of the introduction damper (V), through an opening (K) linked to a channel running above the cremation chamber (L), and fed, pre-heated, into the ash-box (N) beneath the grate (E) of the hearth. The grate was in a slanted position and rested on a water-filled vessel (H) that cooled it. A secondary combustion chamber (C) ensured the post-combustion of any unspent gases coming from the cremation chamber.

The Spasciani-Messmer Furnace (Documents 17, 17a and 17b) installed at Leghorn and Venice was a device with a gasifier (G) having a horizontal grate and a feeding chute (T) for the fuel. The combustion gases produced there fed into a channel (D) placed above the cremation chamber (C), which had four openings (b) with control vanes allowing the body to be struck by four jets of flame at the head, on the chest, on the abdomen and on the legs. The control vanes allowed the fire to be aimed and concentrated on those parts of the body that offered the greatest resistance to cremation. The corpse was introduced into the chamber on a trolley, the upper surface of which was made of refractory brick and closed off the lower portion of the cremation chamber in such a way that the metal parts of the trolley were protected from the high temperature of the cremation chamber. It took 8 to 10 hours to warm up the furnace and some 2,000 kg of coke were needed for this phase; one cremation then consumed a further 200 to 300 kg of coke.

The Toisoul-Fradet Furnace (Document 18) was a device using a gasifier and having three levels: the gasifier (A) was in the basement, the recuperator (E) at ground level and the cremation chamber (G) on the floor above. Cremation took about one hour and coke consumption was 100 kg. This plant was inaugurated in Paris on 5 August 1889. Its schema (Document 19) shows a large gasifier (A) with the loading funnel (C) and the opening for the stoker (D), the sloping hearth grille and an ash-extraction door (B). A long vertical shaft leads the fuel gas produced in the gasifier to the back of the cremation chamber (G), called the “laboratory,” but before entering it is ignited by two burners (F). The cremation chamber is closed at the front with Door (H). The coffin (M) was introduced by the Load Cart (K). Inside the cremation chamber the Coffin (M) is engulfed by the flames, and the combustion products descend through the Recuperator (E) into the Flue (I), while the outside air flows countercurrently, gets heated to a high temperature and exits into the Burner (F).

The furnaces considered so far operated on the basis of the principle of total direct combustion, i.e. the corpse was struck directly by the flames generated on a hearth (as in the Gorini Furnace) or by the burning products of a gasifier (as in the Venini Furnace). The system invented by Friedrich Siemens introduced the process of totally indirect combustion by means of clean hot air, which dominated in Germany unchallenged until 1924. This new process, as we have seen, rested on the principle that the cremation was effected by clean air heated to 1000°C in a regenerator or recuperator.

The prototype of the Siemens Furnace (Document 20) was used for the first time with animal carrion on 2 June 1874 in the presence of the Professors Fleck, Küchenmeister, Roth and other celebrities of the medical field. The inventor described it as follows (Küchenmeister 1875, pp. 69-71):

“The entire device consists of three separate parts:

1) a gasifier outside the building,

2) the furnace proper with the regenerator and the cremation chamber inside the building,

3) the chimney for the discharge of the combustion products. […]

The cremation process runs as follows:

The gasifier is operated in such a way that new fuel – hard coal, lignite, peat or wood – replacing the fuel consumed, is added through the filling device every few hours.

The gases formed are led through a channel (a) equipped with a control shutter into the regenerator where they meet with a controllable air stream (b) and turn into flames. The flames formed in this way traverse the regenerator chamber (R) and heat to white heat the bricks stacked up in it.

The residual heat contained in the flames still serves to preheat to red heat the furnace or the Chamber (K) destined to receive the corpse; the flames then disappear through channel (c) into the flue. As soon as the furnace has reached this state, the process of cremation can begin.

The Shutter (D) of the furnace is raised or pushed aside by the person assigned, and the body to be burned is introduced into the cremation chamber.

After the furnace has been closed, the body is exposed to the effect of the red heat, losing its water content, i.e. drying out, over a certain period of time which depends upon its physical particulars.

Once this part of the cremation is over – which usually takes about a quarter of an hour – the gas shutter is closed. As a result, now only air enters the cremation chamber through the regenerator. This air heats up in the regenerator to almost white heat, and in this state strikes the preheated and largely desiccated body, provoking a rapid decomposition of all its combustible parts. The incombustible parts decompose under the effect of heat as in a chemical process: CO2 escapes, and lime remains in the form of powder, falling through the grate (e) into the ash chamber (A), where it can be easily collected by means of a special device placed there, and then extracted through the port mounted at it. In this way, as has been explained above, the remaining ash can be handed to the family in an urn or other container for burial or other type of conservation.

The entire process lasts approximately one hour, with a consumption of 100 kg of lignite or 50 kg of hard coal, not counting the initial heating phase; this would also be the total fuel consumption, if the various cremation operations can be carried out in succession.

If that is not possible, a proportionately larger amount of fuel is consumed during the idle periods for warming up the furnace. […]

Furthermore, there is also a gas conduit (f) through which the gas can enter the upper part (h) of the regenerator. The gas entering here serves to protect the Cremation Chamber (K) from excessive cooling in the case of a cremation taking longer, e.g. the cremation of an entire animal.”

With some modifications, this Siemens Furnace was installed in 1878 only at the Gotha Crematorium (Documents 21-23), but its performance did not come up to the expectations of its inventor. Actually, according to Heepke, a cremation in that furnace generally took two hours and a quarter; 1,500 kg of lignite were needed for a first cremation and 250 to 300 kg for each subsequent one.31

The Klingenstierna Furnace (Document 24) was a major improvement of the Siemens model. It had a Main Hearth (A) and a Secondary Hearth (H) which served mainly as an afterburner for the fumes; the combustion air was heated in a recuperator made of metal tubes (J). The corpse was introduced into the Cremation Chamber (F) by means of a Cart (O) which stayed in the chamber through the duration of the process.

In Germany this Swedish design was perfected by E. Dorovius and built by the Gebrüder Beck Co. of Offenbach. The first models, installed at Heidelberg in 1891 and at Jena in 1898, still had the trolley for the introduction of the coffin, but for the furnace set up at Offenbach in 1899 this detail was eliminated. The cremation chamber was given a grate made of refractory clay, below which two funnel-shaped inclined planes conducted the ashes into the ash receptacle.

The Mainz version of 1903 had a single inclined plane beneath the grate, as did all the later furnaces, but was still equipped with a recuperator having metal tubes (Heepke 1905b, pp. 45f.). This type of recuperator was subsequently replaced by one of refractory brickwork, and the furnace took on the typical shape of German cremation furnaces with coke-fed gasifiers (Document 25).

The furnace was arranged on two levels: The hearth and the recuperator were in the basement, the cremation chamber on the ground floor. The device operated in the following way: The hearth (Feuerung) had two doors, one for loading the fuel, the other for removing the slag. The water container for cooling the slanting grate was at the bottom. The combustion gases, which formed in the gasifier, left through a vertical duct (Feuerhals) and mixed with the combustion air on entering the cremation chamber (Verbrennungsraum). The combustion air came from two lateral openings connected to a network of channels into which the air entered through a control device located in the upper part of the furnace, above the peephole (Schau-Öffnung). The gases produced by the cremation of the corpse passed through the ash chamber (Aschenraum), entered the lateral channels of the recuperator flowing downwards into the flue duct (Fuchs) and then left through the chimney (Schornstein).

The recuperator consisted of a refractory body with three channels (Document 26): the discharge gases traveled downwards through the two lateral ducts transferring part of their heat content to the brickwork, whereas the combustion air for the corpse traveled upwards through the central channel while heating up along the way. The combustion air entered the recuperator through an opening at the base of the furnace.

The remains of the corpse fell through the bars of the grate onto the inclined plane of the ash chamber (Aschenraum), from which it was removed by means of a rake into the collection bin (Pfanne), which was then taken out through the door of the ash chamber.

The first cremation required some 300 kg of coke including the preheating of the furnace, the subsequent ones 50 to 100 kg each. The duration of a cremation generally took one hour to one hour and a half.32

This type, together with the Schneider Furnace that we shall look at presently, had all the essential features of the coke-fired cremation furnace with a gasifier from which all furnaces of this type built in Germany through the 1930s were derived.

The prototype of the Schneider Furnace (Document 27) was built for the Hamburg Crematorium in 1892. Its structure was very similar to that of the Klingenstierna-Beck Model. The most-significant innovations concerned the hearth, which had a horizontal grate and a primary combustion-air vent below it; the gasifier was placed vertically above the grate and had a coke-feeding chute in the upper part of the furnace. The combustion air for the gasifier entered through two controllable openings located on either side of the hearth door, flowed through appropriate channels in the gasifier wall, getting heated there and emerging from both sides into the neck of the gasifier. The combustion air for the corpse entered the channels of the recuperator through two controllable openings located in the base of the recuperator at the front of the furnace, passed through the recuperator, where it warmed up to 1,000°C and emerged from two lateral openings near the top of the gasifier neck into the cremation chamber, striking the corpse. The combustion products were led through the ash chamber, entered the channels of the recuperator through suitable openings, flowed downwards through them while losing some of their heat and reached the chimney through the flue duct.

Preheating the furnace took about three and a half hours. Some 45 to 90 minutes were needed for one cremation, with a coke consumption of 250 to 300 kg for a single cremation and 50 to 100 kg for any succeeding ones.

The Ruppmann Furnace (Document 28) was described in detail in Chapter 2. Although this device, like all other German furnaces so far examined, had been conceived as an indirect hot-air furnace, it could also be operated for direct cremation. Actually, the cremation process depended not so much upon the structure of the furnace as upon its operation, which had to satisfy the local legal requirements. For a direct cremation, all that was needed was to have the combustion products from the gasifier arrive directly in the cremation chamber, as during the preheating phase. In that case, heating the recuperator to 1,000°C became superfluous, because the heat necessary for the cremation and for maintaining the thermal equilibrium of the furnace came from the gasifier; the heat consumption thus decreased correspondingly. The description of the Ruppmann Furnace given in Chapter 2 is based specifically on the direct cremation process.

The Swedish Knös Furnace (Documents 29 & 29a) brought along more improvements on the Klingenstierna-Beck Furnace. The passage of the gas from the gasifier was controlled by two valves (a and b). During the preheating phase, Valve b was closed, and Valve a was open. The gases entered into two channels which ended in the side walls of the inclined ash plane. The hot air channels for the air coming from the recuperator also opened into those channels, causing the combustion of the gases from the gasifier. The ensuing flames and combusted gases entered the ash chamber with its inclined plane, passed through the grate into the cremation chamber, flowed out into two ducts having their openings in the side walls at the far end of the chamber, traveled downwards through two vertical channels and then entered the recuperator; after having passed through it, they arrived in the flue duct and left through the chimney.

During the cremation, however, Valve b was open and Valve a closed. The gases from the gasifier flowed directly into the recuperator, mixing with the exhaust gases from the combustion of the corpse and burning up any uncombusted gases. The combustion air for the corpse entered the recuperator through two lateral openings at the base of the furnace, passed through it in an upward direction, entered the two channels mentioned previously and flowed out into the ash chamber with its inclined plane, striking the corpse from below. The products of the combustion of the corpse followed the path already described.

Coke consumption was about 300 kg for the preheating phase and the first cremation, and 50 to 90 kg for any subsequent ones. The rights to this furnace for Germany belonged to the Gebrüder Beck Co. of Offenbach.

The Fichet Furnace was inaugurated at the crematorium of Paris on 19 January 1891 (Document 30). The combustion gases of the large gas generator located in the basement (with its feed chute at ground level) flowed up a vertical shaft and entered from a lateral opening into the cremation chamber located on the first upper floor, then through two openings in the ceiling of the cremation chamber, next to the corpse-introduction door, into two channels, which ran first above and then behind the cremation chamber and entered the long recuperator, heating up its channels, and flowed from there into the flue and the chimney. Through a channel that ran beneath the gasifier, the combustion air entering the regenerator was warmed up along the channels and entered the cremation chamber at high temperature from an opening on its left side. The combustion products left through another opening on the right side and followed the path of the gasifier’s combustion gasses.

The Swiss Bourry Furnace was equipped with a lateral gasifier and with a recuperator beneath the cremation chamber sporting a closed floor to accommodate the corpse. It took 8 to 9 hours to heat the furnace, and a cremation lasted two hours and a half to three hours, with a consumption of 1,250 kg of coke.

The furnace by Simon & Bourry installed in the crematorium at Manchester was characterized by the fact that the combustion gases of the gasifier with a stepped hearth entered the cremation chamber from the bottom. By getting mixed with the combustion air preheated in the recuperator, it produced a flame that enveloped both sides of the chamber floor and the coffin on it. The exhaust gases left through two openings in the ceiling of the cremation chamber. Introducing preheated combustion air beneath the chamber’s ceiling guaranteed the complete combustion of the fumes. The exhaust fumes then left through two vertical channels located on both sides of the furnace, flowed through the recuperator and from there into the chimney. The chamber floor had slits through which the corpse remnants fell into a post-combustion chamber below, from which their ashes were extracted. The duration of the cremation ranged from one hour to one hour and twenty minutes, and the coke consumption was 1,000 kg for the first cremation and 100 to 150 kg for subsequent cremations.

The American cremation furnaces had several heating systems. The furnace in Boston was equipped with oil burners of the Ames Oil Burner Company, North Easton, Massachusetts. Three burners were located in the cremation chamber and a fourth at the base of the chimney to initiate a draft and for post-combusting the flue gasses. A 6-hp steam engine drove a blower and an oil pump. The cremation lasted on average an hour to an hour and a half.

The furnace by Engle Sanitary & Cremation Co., Ltd. of Des Moines, Iowa, also worked with oil and consumed 1.5 to 2 barrels of fuel for one cremation. The crematorium in Pittsburgh used natural gas, which burned in separate special combustion chambers placed beneath and behind the cremation chamber. The combustion products entered the cremation chamber through a grille-like wall and left through openings in its side walls. The cremation lasted an hour and a quarter, with a consumption of 300 to 425 cubic meters of gas.

In the Davies Furnace installed in crematories at Lancaster, Philadelphia, Baltimore and Davenport, an anthracite hearth heated the cremation chamber directly, and the combustion products went through the hearth before leaving through the chimney.33

Toisoul and Fradet improved the process employing city gas already put to use in the Polli-Clericetti Furnace in 1876. Their furnace (Document 31) had gas burners instead of the gasifier, but also operated according to the clean-hot-air principle. The air was provided by a recuperator made of metal tubes instead of refractory brick. A furnace of this type was set up at the Dessau Crematorium in 1910. The operating temperature of 1,000°C was reached after two and a half to three hours of preheating. Consumption was 215 m³ of gas for each cremation.

The first European experiments with naphtha-fired furnaces were run at the Jena Crematorium in 1913 (Phoenix 1913), but such a heating system was not really introduced until the 1920s.

Document 32 shows the vertical, longitudinal and transverse sections of the naphtha-fired cremation furnace conceived by Rothenbach & Co. of Bern (Swiss Patent 86533). The later naphtha-fired furnaces were derived from this very-modern design. The description of the device is as follows (Georgius 1923, p. 56):

“The upper part of the furnace consists of a cremation chamber 1 separated by a grate of refractory clay 2 from the ash space 3. The latter has an inclined plane and an opening 4 for the removal of the ash. Two burners 5 emerge from the side walls of the cremation chamber. The cremation chamber has a double vault whose hollow space acts as preheater for the compressed air fed to the burners. In the lower part of the furnace is the recuperator 10 in which the air is heated along a serpentine line. Above the air preheater is a hot-air-collection space 11 to which suitably controllable air channels 12 are connected at the top, which emerge laterally into the cremation chamber 1. The air is controlled and fed to the recuperator via shaft 13. A second set of burners, consisting of at least one burner 15, is connected to the air preheater.

When the furnace is used, initially the two upper burners 5 are used. The naphtha fed to the burners is injected at a pressure of 300 mm [of water column]. After having been vaporized, the mist mixes with the preheated air coming from the two air channels 12. The burning gases then enter the cremation chamber 1, where complete combustion takes place on account of the mixing with the combustion air coming from the channels 12. Through channels 20, the combusted gases from the burners 5 reach the ducts 10 of the air preheater and preheat the air.

In this way, the walls of the cremation chamber 1 heat up to a high temperature, whereas the very hot combusted gases are used to heat the space of the air preheater. When the furnace reaches the required temperature and the air coming from the preheater has a temperature of 800°C, the cremation of the corpse can begin. The upper burners 5 are shut off, and the lower burner 15 is started up in this phase of the activity of the furnace to prevent as much as possible any cooling of the furnace during the cremation. The cold air entering shaft 13 through the now open disc valve spreads into the air channels 10’ and, rising countercurrently in natural convection because of its increasing temperature, reaches the hot-air-collection space 11 from where it flows through the channels 12 into the cremation chamber.”

Electricity as a heat source was introduced only in the 1930s. The experimental furnace shown in Document 33 was realized at the beginning of the 20th century as a small-scale model by the Frankfurt Prometheus Co. and was used merely for experimental incinerations involving a few kilograms of animal flesh.

Document 34 shows vertical, longitudinal and transversal sections of the electrically heated Conley experimental cremation furnace (U.S. Patent 988862 of 4 April 1911). The very-elaborate device was characterized by three fundamental elements: a muffle enclosed by a triple wall with insulating air spaces. This triple wall was penetrated by eight sets of three carbon electrodes each, converging towards the center of the muffle. They could be retracted and controlled individually by means of cams and cogwheels. Discharge of the combustion gas took place at the top, directly into the chimney (ibid., p. 57).

The early 20th Century was a period of intense activity in the development of new cremation furnaces, as witnessed by a series of patents I have been able to identify.

Figures 1, 2 and 3 of Document 35 illustrate a patent dated 19 December 1912 concerning a “Cremation furnace with gasifier connected to the combustion chamber at the front and a regenerator” This patent, granted to Wilhelm Sauerland of Dresden, is interesting in particular because it clearly shows the functioning of a regenerator. The description of the furnace and of the cremation process is as follows (Kaiserliches… 1915):

“The gasifier (a) is directly linked, in the upper part of its front side, with the cremation chamber (e) by means of the burner (d) which becomes smaller in its front section and is fed with heated secondary air at (b) and (c) in the cladding of the gasifier. The combustion chamber (e) has a perforated floor, below which is the ash chamber (f) with its opening (t), whereas the regenerator (g), built in the usual way, is located beneath the ash chamber. Some slits or apertures (h) in both sidewalls of the combustion chamber are linked with the channels (i) arranged vertically in the lateral brickwork and with the regenerator (g). The ash chamber (f) is also linked with the latter through slits or openings (j). From the ash chamber (f) several discharge channels (k) lead to the discharge channels (l) located under the floor; these open into the chimney duct (m) and can be closed by means of valves (n). Underneath the regenerator (g) is the discharge channel (o) which, when valve (p) is opened, can be connected to the chimney duct, and, when aperture (q) is opened, can be connected to the atmosphere.

To start up the furnace, valve (p) is opened and valves (n) are closed. Then gas is produced in the gasifier in the usual way and is burned with the warm air entering at (b) and (c). The flame thus produced thins down in burner (d) and darts as a clean bright flame into the combustion chamber (e). From here the combusted gases pass partly through the slits (h) and partly through the perforated floor into ash chamber (f) and along its slits (j) into the channels (i) of the regenerator (g), flowing from top to bottom through its content, and then travel through the discharge duct (o) into the chimney duct (m). When the combusted gases have given up a sufficient portion of their heat content to the walls they strike and to the packing of the regenerator causing them to glow, valve (p) is closed. By closing the door of the ash chamber of the gasifier, gas production is stopped. Any gas still present continues to burn in burner (d). By slightly opening valves (n), these combusted gases are channeled through the draft channels (k) of the ash chamber into the draft channels (l) under the floor and into the chimney duct (m). Now the corpse to be cremated is introduced into the combustion chamber (e), valves (n) are closed almost completely and the inlet air vent (q) is opened. The air entering here rises towards the channel (o) through regenerator (g) filled with the glowing bricks, enters the channels (i) and leaves at high temperature into the ash chamber (f) through the slits (j). The combustion of the corpse or rather of the coffin begins immediately, because from both sides several jets of heated air strike it over its total length, and from above, from burner (d), air heated to a high temperature is ejected. The combusted gases flow down into the ash chamber (f) where they are burned to the greatest extent possible by the high-temperature air entering through slits (j); they travel through the discharge channels (k) into the discharge channels (l) of the ash chamber and into the chimney duct (m).

After the complete combustion of the corpse, the inlet air vent (q) is closed and the ash is taken out through damper (t). Then the door of the ash chamber of the gasifier and valve (p) are opened, whereas valves (n) are closed, and the furnace is ready for the subsequent cremation.”

As I have already explained, the regenerator cools down during the cremation, transferring to the combustion air the heat stored during the heating phase. It must thus be heated again before a subsequent cremation. Hence it was not possible to carry out continual cremations. To remove this inconvenience, Friedrich Siemens patented a furnace on 18 August 1911 with two regenerators (Figures 1, 2 and 3 of Document 36; Kaiserliches… 1913b), whose operation can be summarized in the following way:

During the warm-up phase of the cremation chamber a and the regenerator b, the air enters through inlet c, travels through channel d and through another channel – not shown – behind channel d and behind the lower part of regenerator b into regenerator e from bottom to top. It leaves in the upper part through the two channels f. There it meets the gas coming through the openings g from the gasifier h via channels i and valve k, which is open in this phase, and flows through channels l. The flame which forms travels through the cremation chamber a, leaves through aperture m and arrives in channel n. Because the valve o of the gasifier is closed in this phase, the combusted gases enter regenerator b through channel n heating it up to a high temperature and leave through channel d into the discharge duct p.

When vent c is opened, the air enters channel d, heats up in the regenerator b, leaves through channel n and reaches channel m together with the combustion gases arriving in channel m through channel q, because valve k is now closed and valve o is open. The developing flame travels through the cremation chamber a and flows via the two channels f into the regenerator e and the chimney duct p.

When the cremation chamber and the two regenerators, having gone through this cycle several times, have become sufficiently hot, the cremation can begin.

The air entering through inlet c heats up in regenerator e, rises and arrives in the cremation chamber a via channels f. In this phase, valve k is closed to prevent the gas from entering through opening g. Leaving the cremation chamber a, the hot air takes along the gases which form during the cremation of the corpse. These gases mix in channel m, and a flame develops, heating regenerator b. The combusted gases leave from the lower part of the regenerator and travel along channel d into the discharge channel p.

When the heat of the regenerator e has been used in this way, the air flow is inverted; it now travels through opening c into channel d, passes through the regenerator b and enters the cremation chamber through channels n and m. On leaving it through openings f it mixes with the gas arriving at opening f from the gasifier through valve k and channels l and g. The flame which forms heats up regenerator e. From there the exhaust gases flow to the chimney through the chimney duct p. In this way, one of the regenerators is always hot and the furnace can handle one cremation after another without interruption.

The patent of Max J. Kergel of Beuthen (Upper Silesia) presents a more-modern furnace concept (Figures 1-3 of Documents 37, 37a), although it is a few years older (4 October 1908). His furnace, in fact, has a recuperator instead of the one or two regenerators and an ingenious heating system from the outside for the muffle. These ideas will be picked up and improved on in later years. This is the description of the device (Kaiserliches… 1910):

“The invention consists in the fact that around the cremation chamber (a) there are heating chambers (b) and, above them, channels or air chambers (c). The latter are directly linked to the cremation chamber such that the air that has been heated to a high temperature in chambers (c) on account of a combustion of gas in the heating chambers (b) flows continuously through the cremation chamber (a).

Under the cremation chamber is the recuperator consisting of heating channels (e) and air channels (f). The air channels (f) are linked to the air channels (c) which surround the cremation chamber. The combustion gas is fed through channel (g) whence the gas reaches the channels (h) and (h1).

The operation of the furnace is as follows:

First of all, gas is fed to the cremation chamber (a) through the central channel (h) and at the same time air from channels (c) is brought in as well. The combusted gases of this mixture arrive through the grate on the inclined plane (d) for the ashes and leave via channel (i) for the heating channels (e). When the cremation chamber is sufficiently hot, the central channel (h) is closed and the two side channels (h1) are opened. Now the combustion of the gases takes place in the heating chambers (b), because they ignite on the hot walls. In this way, there is simultaneous heating of the outside wall of the cremation chamber (a) and of the air flowing through channels (c). The combusted gases from the heating chamber (b) reach the air-feed channels (f) in such a way that the air which is to be fed to channels (c) is preheated.”

The patent of “Bunzlauer Werke Lengersdorff & Comp.” of Bunzlau (Silesia) dated 6 July 1911 (Documents 38, 38a-c) concerned a new distribution system for both the discharge gas and the combustion air for the gases of the gasifier and the corpse. This air was fed through the gaps of the refractory grate. The claims of the patent are the following (Kaiserliches… 1913c):

“1. A process for the cremation of corpses with combustible gases and air preheated by a heat source characterized by the fact that the heated air is partitioned and the amount of air needed for the combustion of the carbon monoxide is brought to the combustion chamber of the gasifier, and the air which mainly serves for the cremation is brought directly to the cremation chamber.

2. A system for the realization of the process characterized by the fact that the discharge gases are partitioned and taken, for the recovery of their heat content, to separate recuperators that can be connected one to the other by means of a control device.

3. A furnace for the process according to Claims 1 and 2 characterized by the fact that for the combusted gases discharge channels are provided, one feeding into the cremation chamber and another into the ash chamber.

4. A device for the realization of the process according to Claims 1 and 2 characterized by the fact that the hot air is fed into the cremation chamber through the refractory grate toward the coffin.”

The system of feeding the combustion air through the bars of the grate was further developed in a subsequent patent (9 September 1933) taken over by the J.A. Topf & Söhne Company of Erfurt on 27 November 1937 (see Unit II, Chapter 3).

The patent of a “cremation furnace for corpses with naphtha combustion” of the Körting brothers at Linden (30 June 1911; Kaiserliches… 1913a) does not concern the substitution of a naphtha burner for the gasifier – obviously already protected – but a post-combustion system for the fumes based on the suction produced by the flame of the burner. Figure 1 (Document 39) shows a typical realization of the system, which resembles a pilot hearth for the chimney. The gases burned in Burner h diffuse into the post-combustion Chamber b and enter via Apertures c into the Cremation Chamber a. The gases resulting from the combustion of the corpse are drawn up by the draft due to the Auxiliary Burner i through Channel d and enter into the Combustion Chamber e where they mix with the gases from the burner and burn to completion; they then leave through the Discharge Channels f, g.

In Figure 2 the gases stemming from the combustion of the corpse are drawn in directly by the main burner, enter into the Combustion Chamber b and pass into the cremation chamber, where they burn completely due to the combustion air for the corpse.

The “Cremation furnace for corpses using naphtha or gas heating with a collection vessel for the ashes beneath the cremation chamber having slanted walls” was patented by Wilhelm Buess on 22 August 1913 (Kaiserliches… 1914). The furnace (Documents 40 and 40a) consists of a cremation chamber closed by Valve a and having as a floor Grate b below which there are two inclined Planes c which end in Funnel d. Beneath Funnel d is a cylindrical Shaft e with a Bottom f which can be moved up and down, in which there is the Crucible g which is directly connected to the funnel. Between the crucible and the bottom there is the Support h which acts as a distributor for the flame coming out of Nozzle i. The bottom of the crucible is perforated; above the hole there is a Lid k with a channeled rim. Beneath the hole of the crucible, within the Support h, there is a vertical Duct h1 with a Run-off Channel f1.

The operation of the device is as follows:

The flame projected from Nozzle i is distributed by Support h; the combustion gases leave along Channel l and enter the cremation chamber through the Openings m, striking the coffin and the corpse from behind. The combustion products pass through the grate downwards and enter Slits n located in the walls opposite the two inclined planes. These slits are connected to two Channels o which envelop the cremation chamber completely from both sides and lead into the Chimney p. The ash of the corpse falls through the Grate b onto the two inclined Planes c below, from which they slide via the Funnel d into the Crucible g. If a zinc coffin is used, the molten metal flows into the crucible and enters the vertical Duct h1 via the channels on Lid k; it can be retrieved at the outlet of the Run-off Channel f1.

The ashes of the corpse float on the molten metal and settle on the bottom of the crucible when the metal has flowed out completely. Any uncombusted parts will burn completely in the crucible which is heated directly by the flame coming out of the Nozzle i.

At the end of the cremation, Bottom f of the cylindrical Shaft e is lowered; the Crucible g with the ashes of the corpse can be removed and another crucible put in its place. The bottom is then raised, and the furnace is ready for another cremation.

According to the inventor, this furnace could be used as a mobile device in times of war or epidemics.

The electric furnace for the cremation of corpses invented by the American Lawson Henry Giddings (Document 41) was patented in Germany on 11 April 1911 (Kaiserliches… 1912). It was a device in which the electrical heating elements, besides heating the walls of the furnace, heated also the combustion air for the corpse. The cremation process was completely indirect.

In the upper part of the furnace, combustion air enters via the Aperture 3, which could be regulated by means of Valve 7. This opening is connected to the Air Channels 4, which cover the Cremation Chamber 2 above, on the sides and in the rear. The floor and the side walls of the cremation chamber are provided with longitudinal Air Channels 11 and 16 – connected to a transverse Channel 10, which in turn is connected to the Air Channels 4 – in which the electrical heating elements are located. The Air Channels 10 and 11 are closed above by means of a cover 8 made of refractory material, which extends almost to the Door 6 of the cremation chamber. The lateral Ribs 13 and the curled-up Edges 14 retain the ashes and the molten metal parts of the coffin. The Cremation Chamber 2 is connected to the Chimney 15 via Opening 17.

To carry out a cremation, the coffin is moved into the cremation chamber through the chamber door. Then Valve 7 is opened and Switch 18 is thrown, allowing current to flow to the electrical heating elements. The combustion air enters the Air Channels 4 through Opening 3, moves on to Channel 10 and then into the Channels 11, where the glowing electrical elements are located. The air then enters the cremation chamber at a high temperature through the slit located in front of the chamber door and strikes the coffin with the corpse. The combustion products enter into Opening 17 situated in the rear portion of the cremation chamber and from there into the chimney. This process was never used in Germany.

In the United States, cremation technology developed independently of European technology, at least in the beginning. In 1887 Hugo Erichsen reproduced some drawings of this technology (Erichsen 1887, S. 41).

The Washington Crematorium was a very austere building, almost stark, and inside there was a cremation furnace that resembled the future H. Kori furnace, but of much cruder workmanship (ibid., p. 48).

The Lancaster Crematorium operated on the basis of the completely indirect system, that is, the corpse was placed in a muffle (retort) around which, through two special ducts, flowed the products of combustion of a hearth that was located below the muffle (ibid., p. 109).


	
4. Cremation Experiments in Germany in the 1920s

After the end of the First World War, the shortages of coal due to Germany’s loss of major coal-producing territories and the forced exportation of coal to the victorious powers imposed by the Treaty of Versailles made it imperative for Germany to use its remaining coal resources with great economy. For that reason, in the years following the war, German industry strove to optimize all of its installations consuming coal or coal derivatives in an effort to obtain the greatest possible efficiency.

This need for scrupulous heat management affected also the cremation furnaces. This had become inevitable, because the Prussian Law of 14 September 1911 permitted only cremation systems using clean air (completely indirect processes), such as those invented by Friedrich Siemens, in which the corpse was consumed by air heated to 1,000°C in a recuperator without having contact with the gases produced in the gasifier. The “Directive for the application of the law concerning cremation of 14 September 1911” issued by the Prussian Ministry of the Interior on 29 September 1911, in fact, stated in this respect (Lohmann 1912, pp. 54f.):

“Cremation must not take place by direct contact with the fuel, but only in special cremation chambers separated from the hearth. The combustion products of the hearth must not enter into the cremation chamber directly during the cremation and must not heat it indirectly. The cremation must instead be executed in the cremation chamber heated to the proper temperature by sufficient combustion air preheated to high temperature.”

This system of cremation was not only enormously expensive, it did not even guarantee a thorough result. Its justification was an “esthetic” one, i.e. the association of the Prussian societies for cremation considered it to be improper that the corpse be touched by the flames and by the spent gases coming from the gasifier – that was barbaric, a return to the pyres of old.

At a time when the cremation movement was still contending with opposition, these considerations also contained a certain element of public relations which aimed for a description of the process of cremation as being the most-agreeable – or the least disagreeable – possible and which went as far as giving a false description of what was really happening: it was asserted, in fact, that in the case of a completely indirect process the corpse in the muffle did not actually burn, but was gradually consumed by the hot air which struck it.

By 1924 German engineer Hans Kori had three decades of experience in the design and construction of incinerators for slaughterhouses which used a totally direct process, i.e. the combustion products from the hearth struck directly the animal carcasses to be incinerated. This afforded a significant reduction in fuel requirements compared to the indirect process.

In February of that year Kori approached the police authorities of Berlin-Schöneberg with a proposal for the revision of the law of 14 September 1911. Hans Kori stressed the inconsistency in the claim of a flameless consumption of the corpse by pointing out that the body was normally introduced into the furnace enclosed by a coffin which obviously burned and thus generated flames, and by stating that the corpse itself, after desiccation, burned generating its own flames. Finally, in the case of a completely indirect process, a strong temperature drop occurred during the evaporation of the water contained in the corpse which could only be counteracted by feeding into the muffle the combustion products from the gasifier. Hence, Kori proposed acceptance of the direct cremation process as legal.

The Berlin police authorities turned to the Ministry of the Interior, which was so interested in the matter that on 19 July 1924 Kori submitted to it a detailed presentation of his proposal (Kori 1924).

The question was examined by the Berlin study group for energy conservation (Arbeitsgemeinschaft für Brennstoffersparnis), which drew up an opinion accepting Kori’s proposal and ending with the following recommendation (Arbeitsgemeinschaft… 1924):

“For reasons of heat technology and in the interest of fuel savings it is recommended to modify the legal requirements of 14 September 1911 for the construction and operation of crematoria in the sense that, as a rule, the addition to the hot air of combusted gases without fly ash is accepted.”

This recommendation was taken up by the Prussian Ministry of the Interior which issued the following decree on 24 October 1924 (“Amtliches…” 1925):

“In the directive of 29 September 1911 concerning the application of the Prussian Law on cremations dated 14 September 1911, (Statutes p. 193) in Section II, Number 3, Paragraph 7b etc. it is stated that cremation must not occur under the direct effect of fuel, but only in special cremation chambers separated from the hearth. By a regional state legal authority we have been made aware of the fact that it is often insufficient to conduct a cremation under total exclusion of combusted gases, i.e. when several corpses must be incinerated in the same device in succession. The reports that, in consequence, have been requested by the regional state police have been submitted to the Berlin study group for energy conservation for an opinion. I have the honor to attach a copy of this opinion for kind consideration. We have therefore no objection to rule against a temporary influx of gasifier gases into the corpse chamber. For the moment we desist from a modification of the application dispositions.”

On 9 October 1925 the Association of Prussian Societies for Cremation objected to this decree which accepted a mixed or semi-direct cremation process. The objection was examined by the Berlin Study Group for Fuel Economy, which rejected it in another opinion (22 December 1925) restating the reasoning already laid out in the previous opinion and arguing that such a cremation process had been used in Prussia, in practice, for quite some time, and it was now only a matter of legalizing the state of things (Arbeitsgemeinschaft… 1926a).

But previously, on 29 December 1924, an objection against the decree of the Prussian Ministry of the Interior had already been filed by the firm J.A. Topf & Söhne of Erfurt. I shall address this matter in more detail in Unit II of this study. Here I will say only that the Berlin Study Group for Fuel Economy rejected also this objection, but with one concession: it proposed to substitute the term “Generatorgase” (gasifier gases) in the Decree of 24 October 1924 by the expression “flugaschefreie Verbrennungsgase” (combustion gases free of fly ash). In the eyes of the proponents of a completely indirect combustion, this concession was not acceptable in a compromise formula inasmuch as it specified that the combustible gases produced in the gasifier should burn completely in the gasifier itself in such a way that the corpse would not be struck by the flames but by spent high-temperature gases free of fly ash in order to prevent an esthetically objectionable contact of these ashes with the corpse (Arbeitsgemeinschaft… 1926c).

The proposal was accepted by the Prussian Ministry of the Interior, which, with its Decree of 4 December 1926, modified the Decree of 24 October 1924 in the sense that the word “Generatorgase” was substituted by the expression “flugaschefreie Verbrennungsgase” (“Amtliches…” 1927).

However, Dr. Mühling, president of the Association of German-Speaking Societies for Cremation, was dissatisfied with the modification and asked for a meeting to be convened with the representatives of the Berlin Study Group for Fuel Economy, which took place on 5 March 1927 and which confirmed the validity of the cremation process accepted by the Decree of 24 October 1924 and its subsequent modification, all the more so as it was valid only in Prussia and did not rule out the completely indirect process, but simply accepted also the semi-direct process (Arbeitsgemeinschaft… 1927).

The controversy did not stop, being fed also by the builders of cremation furnaces, who felt that their completely indirect furnace models were threatened by the new cremation system, which would inevitably lead – as in fact it did – to major technological changes. Thus, while one of the more prominent members of the Berlin Study Group for Fuel Economy, Chief Engineer Tilly, dedicated himself to the demonstration that the direct cremation system was economically more advantageous, Chief Engineer A. Peters, general agent of the Gebrüder Beck Co. of Offenbach and of Schamottefabrik of Stettin, formerly Didier, attempted to refute the calculations of the other side, going so far as to assert that the Beck Furnaces in the crematorium at Berlin-Treptow had required approximately the same quantity of fuel for the cremation of 20 corpses in succession as the amount used by Tilly for the cremation of an equal number of corpses with the direct process (Peters/Tilly 1926; cf. Chapter 7).

The general question of the economy of cremation furnaces could only be resolved by scientific cremation experiments.

The most-important experiments of that period were run in the Dessau Crematorium in 1926 and 1927 by German engineer Richard Kessler who wrote a long scientific paper about them (Kessler 1927).

At that time this crematorium was equipped with two cremation furnaces, one based on the Toisul-Fradet System using city gas, built in 1910, and another, more-modern one built in 1923 and based on the Gebrüder Beck System using either gas or coke. Kessler was given the task of executing scientific cremation experiments in this furnace to determine the most-economical heating system. The fuels used for the experiments were city gas, coke and briquettes.

During the preliminary tests, Kessler noted the various factors having a negative effect on the heat economy of the furnace. He determined experimentally that an excess of air – signifying heat loss and hence fuel consumption – was partly due to leakage air entering the furnace through cracks and openings that did not shut properly. Concerning the first point, Kessler wrote (ibid., No. 8, p. 136):

“We have ascertained experimentally that the cracks in the brickwork which form to a greater or lesser extent in the cremation furnaces themselves because of the continuous stress to which they are exposed, allow a certain quantity of air, more precisely of cold air, to enter the cremation chamber during the final phase of the cremation; this amount of air is far greater than what is needed at this stage for the combustion of the remnants of the corpse. The consequence of this is, of course, a deleterious cooling of the furnace (heat loss).”

At that time this impairment was almost unavoidable. Kessler himself states that “it is technically impossible to execute the brickwork of a combustion device in a way such as to prevent leakage of air entirely” (ibid.). To limit the leakage of air through the openings of the furnace (muffle door, air vents, smoke vane etc.), he designed a special hermetic closure shown in Documents 42 and 43 (Figures 1-6).

Kessler held the following instruments to be absolutely necessary:


	
		An electric pyrometer to measure and record the temperature of the muffle.

		One or more pressure gauges to measure the draft in the chimney from time to time.

		Measuring devices for CO and CO2 to maintain proper combustion and to check the development of smoke.

		Several thermometers to determine the temperature in the lower part of the furnace and in the flue duct, and in particular the temperature of the combustion air.

		A manometer in case of operation with gas.



It turned out that the possibility to monitor the temperature profile of the muffle over time by means of an electric pyrometer was of great importance. In that way the attendant could, at any moment, take the measures necessary for an optimum control of the cremation process. The experiments showed that the optimum temperature for the introduction of the corpse was 850 to 900°C.

Another major factor adversely affecting heat economy was improper operation of the furnace due to insufficient training of the operator(s). After having eliminated the problems that had been identified in the initial tests, Kessler was able to carry out the fundamental cremation experiments as such.

These experiments entailed the cremation of eight corpses in succession, the furnace being heated by three different types of fuel – coke, briquettes and city gas. Kessler published the technical charts for the three crucial experiments as well as other data concerning the furnace, as they are reproduced below.

In the following paragraphs I have summarized Kessler’s long account as briefly as possible, directing attention in particular to the experiments with coke and briquettes. For a detailed description of the furnace’s structure and arrangement of measuring points see Document 46.

Cremation Experiment with Coke (5 January 1927)


	Operation of the Furnace

Document 47 shows a detailed chart with various parameters measured during the operation of the furnace. For details see there.


	Preheating (7:18 – 9:30 a.m.)

The coke loaded into the gasifier prior to the start of the preheating was about 5.2 Zentner (A) or 260 kg. The door of the Ash Chamber (M) stayed open for about 90 minutes with a section of 190 mm. The air vents to the Hearth (F) and to the Gasifier (G) were closed. The main damper of the Flue Duct (H/K) was open with a vertical section of about 380 mm. The draft of the Hearth (D) rose to 5 mm water column once the combustion was well under way, and stayed constant with slight variations at around 5-7 mm water column; that of the flue duct rose to 10 mm water column, and then fluctuated between 10 and 12 mm water column. Then, a little before 9 a.m., the door of the Ash Chamber (M) was closed completely, and the air vent to the Hearth (F) was opened (200 mm), as was, somewhat less, that of the Gasifier (G). Now the gasifier produced CO, which burned to CO2 before entering the muffle. The main damper of the flue duct was lowered to 150 to 180 mm. The draft of the hearth held at 5 to 7 mm water column; that of the flue duct at 10 mm water column.


	Cremations (9:30 a.m. to 9 p.m.)

The first cremation began at 9:30 a.m. As soon as the coffin was introduced, there was formation of dark smoke for about 4 minutes, then of light smoke for about 2 minutes (E). The furnace was switched to smoke combustion and stayed that way until 9:44 when the threat of smoke was over.

The air vent of the Gasifier (G) was opened for about 4 minutes to a vertical section of over 200 mm – because when the furnace was switched to smoke combustion, this air carried the smoke back to the gasifier where it burned completely – and was then closed once again. During smoke combustion, the air Vent for the Primary Air (L) was held open for the same time and with the same open cross-section, but its cross-section was then reduced again to 20 to 25 mm; the air vent of the air to the Hearth (F) was reduced to about 140 mm.

At the beginning of the cremation, the main damper of the Flue Duct for normal combustion (H; No. 16 in Doc. 46) was closed completely and the main Damper for Smoke Combustion (K; No. 15 in Doc. 46) was opened, staying in that position for the whole duration of the smoke combustion, i.e. until 9:44 a.m. Then this damper was closed completely and the other reopened, staying open with decreasing cross-section until the end of the cremation.

The remaining seven cremations were handled in the same way. The main aspects are the following:

In the course of the second cremation, another 2.9 Zentner of coke (145 kg) were fed to the gasifier, and a further 1.04 Zentner (52 kg) during the sixth, for a total of 9.14 Zentner (457 kg) of which, as we have seen, 0.42 Zentner remained unconsumed, so that the total effective consumption amounts to 436 kg. During the loading, the door of the ash chamber normally stayed open to allow the coke to become incandescent. At the start of each cremation, there was a more-or-less-pronounced development of smoke stemming from the burning of the coffin. It lasted between 4 and 18 minutes. During the seventh cremation, the furnace smoked also in a more-advanced phase of the combustion. The air vent of the Hearth (F) was kept open only intermittently, with a larger section during the coke-feeding operation. The vent of the Gasifier (G) was opened wide only when there was generation of smoke, for the reason explained above.

The main damper of the Flue Duct (H) was kept open with a small section (100 to 120 mm) during normal combustion, while during smoke combustion it was closed, and the Damper for smoke combustion (K) was opened wide (400 mm). The air Vent of primary air for smoke combustion (L; No. 21 in Doc. 46) was opened wide to 300 mm during the smoke-combustion phase, while the Vent for primary air for normal combustion (I; No. 20 in Doc. 46) stayed closed during this phase, or was opened only exceptionally and to a very small degree.

The main Dampers (H, K) which controlled the velocity of the discharge gases acted directly on the Draft of the hearth (D) which went up in proportion to the increase in the open cross-sectional area of these dampers. The rise in the draft on the hearth was even higher during smoke combustion, because then the corresponding Damper (K) was opened wide. An increase in the cross-section of the two dampers – which operate in tandem – caused in fact an increase in the speed of the discharge gases in the flue duct and, therefore, a lower pressure in the furnace and in the hearth with a greater suction of air through the door of the ash chamber and the air vent of the hearth, even if closed, such as was the case during the sixth cremation. Hence, a more-active combustion ensued. This suction was due to the fact that the doors and vents in question did not seal hermetically.


	The Temperature Curves

Document 48 shows detailed charts of the temperature curves as measured throughout the cremation by various detectors throughout the furnace. For details see there.


	Preheating

At the beginning of the preheating operation, the muffle had a temperature of about 100°C. It then rose steadily up to about 785°C (9:30 a.m.), when the first corpse was introduced. The temperature of the discharge gas in the lateral upper right-hand channel rose to 600°C, then dropped to 460°C and at 9:30 rose again to 500°C due to the positions of the ash chamber door, the hearth’s air vent, the gasifier’s air vent and the main damper (cf. preceding chart). The combustion air in the upper left-hand Channel (D) hardly exceeded 50°C. The air entering the Gasifier (F) remained at around 100°C. The temperature of the discharge gas in the Flue Duct (G) rose to 250°C and then varied between 230 and 240°C. In the basement where the lower part of the furnace was located, the temperature hardly exceeded 20°C, while the temperature was a little higher on the ground floor with the upper part of the furnace (muffle). The outside temperature was around 1°C.

During the preheating phase the CO2 content was about 11% (Excess-Air ratio: 20.5 ÷ 11 = 1.86).


	Cremations

The temperature curve of the Muffle (A) allows the cremation of the corpse to be followed through all its phases. Although no two cremations were identical, the cremation process ran in the same way and may be summarized essentially as follows:

The coffin caught fire even as it was loaded into the muffle; it burned completely, or nearly so, within 15 to 20 minutes. The heat generated by its combustion led to a rapid rise in the temperature by about 200 to 300°C, and the highest temperature (up to 1,100°C) was reached in this phase. Because initially the combustion air was insufficient, smoke formed to a greater or lesser degree, which stopped when the furnace was switched into the smoke-combustion mode: the Main Damper (H) was closed and the smoke-combustion damper was opened, the gases forming in the muffle flowed back to the gasifier and mixed with the air coming from the air vent of the gasifier which, as we have seen, was open wide (300 mm) at this stage. At the same time the discharge gases were diverted and entered the lateral upper left-hand Channel (E) – in which the primary combustion air (D) flowed during normal mode – and then entered the flue gas duct controlled by the smoke-combustion damper (Document 46, No. 15). Conversely, the primary combustion air now flowed into the lateral upper right-hand Channel (C) through which the discharge gases passed during normal mode. This mode of operation caused the smoke to be burned and to disappear within a few minutes.

This explains why the temperature Curve of the primary air in the lateral upper right-hand channel during the smoke-combustion phase (C) is the continuation of the temperature Curve of the discharge gases in this channel during normal combustion (B), and also why the Curve for the discharge gases in the lateral upper left-hand channel during smoke combustion should be the continuation of that of the primary air at this point in normal operation (D).

During the smoke-combustion phase, the temperature of the combusted gases (E) reached 450°C during the first cremation, then rose even higher, settling at around 600°C for the last three, with a peak of 800°C for the second cremation. The primary combustion air (C) is represented by the downward branch of the Curve for the discharge gases during normal combustion (B), because in the lateral upper right-hand channel, previously traversed by the discharge gases at high temperature, we now have preheated air flowing to the recuperator, but at a much lower temperature. This led to a steady cooling of the channel, and the temperature dropped abruptly. The greatest difference occurs during the seventh cremation, during which the temperature of this channel dropped from 1,150 to about 670°C.

During the smoke-combustion phase, the discharge gases flowed through the channel traversed by the primary combustion air in normal operation, therefore their temperature went down noticeably, and the corresponding Curve (E) is usually below that of the temperature of the discharge gases during normal combustion. Moreover, the duration of the smoke-combustion mode was far shorter than that of the normal mode, thus the discharge gases traversed the respective channel only for a brief span of time. It follows that the lateral upper right-hand channel stored much more heat than the left-hand one, which, being cooler, was more strongly cooled by the normal primary combustion air (D), and that is the reason why the Curve D shows maximum and minimum peaks that are lower than those for Curve C.

During the second cremation, Curve D dropped to a point as low as 100°C. The temperature of the exhaust gases in the Flue Duct (G) stayed between 250 and 350°C during normal combustion, but went up by 50 to 150°C during smoke combustion. The reason is that at this stage the highest temperature of the muffle was reached. The temperature Curve for the gasifier air (F) follows that of the combusted gases, rising and falling with the variations of the latter. While the coffin burned, the evaporation of water from the corpse already began. It intensified with the progressing combustion of the coffin, and at the same time the gasification of the corpse set in. Both processes absorb heat and led to a sudden drop in the muffle’s temperature by 200 to 250°C.

In the main phase of the cremation process, when the corpse began to burn with live flames, the temperature rose strongly, depending on the type of corpse, such as in the third and the seventh cremations, or oscillated weakly, as during the sixth and the eighth cremations.

In the final stage of the cremation process, the remains of the corpse, which still burned on the grate and burned out in the post-combustion chamber, had such a small mass that the excess of air in the furnace was very high, even with all apertures closed, and the temperature of the muffle dropped accordingly. During the second cremation it fell to 575°C. Professor Schläpfer explains (Schläpfer 1938, p. 152):

“Only in the early stages of the cremation, as long as the body is still lying intact on the grate and the incoming air finds combustible material everywhere, is it possible to work with small amounts of excess air. Towards the end of the cremation, on the other hand, when combustible material can be found only here and there, a large part of the air passes through the muffle without coming into contact with any combustible material.”

Kessler has not indicated the average CO2 content and the Excess Air for the eight cremations with coke. He has noted only that during the preheating phase, with an average CO2 content of 11% corresponding to an Excess Air ratio of 1.86, the combustion can be considered economical, and merely adds (Kessler 1927, No. 9, p. 152):

“During the cremation of the corpse it is more difficult to maintain an economically good combustion, because in the initial phase of the cremation one must feed the greatest possible amount of air in order to suppress smoke formation, while in the second phase, even with the air vents completely closed, the quantity of air flowing into the muffle through the invisible cracks in the furnace is rather higher than what is needed for the remains of the corpse burning on the grate. The attendant has the task of maintaining combustion as economical as possible in both cases (high CO2 content with minimum excess air). The control equipment mentioned initially gives the necessary indications in this respect.”

The chart for CO2 + O2, which is shown above the temperature curves (document 48), is insufficient to judge the economics of the combustion: there are only few data points, and they are moreover limited mainly to the initial stage of the cremation. Here we have an average CO2 content around 10 to 11% with a few peaks at 17%. In the second phase the average CO2 content dropped noticeably down to 3 to 4%.

The experiments of cremation with briquettes (Documents 49 & 50) and with city gas (Documents 51 & 52) can be retraced in the same way on the respective charts.

The cremation experiments with briquettes were similar to those with coke. Of course, briquettes having a lower l.h.v. than coke, the fuel consumption increases, as shown in the chart of the furnace operation (Document 47). The Total Consumption (A) was, in fact, 10.66 Zentner or 533 kg. The more-frequent loading with smaller amounts of briquettes was required by the nature of the fuel. The control of the vents and of the doors followed essentially the same pattern as with coke, but the Curve for the draft of the hearth (D) shows stronger fluctuations (between 1 and 8 mm water column). The formation of smoke, too, was almost equivalent.

The temperature curve for the muffle (Document 50) rises in a very irregular way in the preheating stage. The first corpse was introduced at about 960°C. The shape of this curve clearly reflects the various phases of the cremation: strong initial temperature rise (up to 1,080°C) when the coffin burns, strong drop (down to 670°C) during the evaporation phase, renewed increase during the combustion of the corpse and a decrease towards the end because of the excess air.

In the cremations with gas (Document 51), the Consumption (A) was 202 m³. Smoke formation seems to have been higher. Of particular interest are the Curves E and F for the draft at the two dampers of the flue duct. Kessler writes in this respect (ibid.):

“When one damper is open, the other must be closed. The chart shows that the draft at the damper closed from time to time does not go down to zero; this is due to the fact that the dampers do not close hermetically against their frames. Here the chimney draft absorbs a portion of the combustion air (primary air) brought to the muffle of the furnace.”

The temperature chart (Document 52) shows for all cremations – except the fourth – a drop in the muffle temperature immediately upon the introduction of the coffin varying between 40°C (first and eighth cremations) and 100 to 110°C (third and seventh cremations) with a peak at 190°C for the sixth cremation. A similar effect, although on a smaller scale, was noticed also for cremations with briquettes (drops between 20 and 75°C) and, to an even lesser degree, for coke operations (drops between 10 and 30°C in the second, fourth, fifth and eighth cremations). Kessler links this effect to four causes (ibid., No. 10, p. 166):

“1. Cooling of the muffle caused by an influx of colder ambient air when the coffin is loaded.

2. Heat loss from the wall of refractory clay due to the necessity of bringing the coffin, its fixtures and the corpse up to the ignition temperature.

3. Thermal balancing between the colder combustion air – fed to the muffle in large amounts during the early stages to prevent smoke formation – and the muffle temperature.

4. Leakage of air into the muffle through the cracks of the furnace; this air, depending on the chimney draft, has a temperature to a greater or lesser degree lower than that of the air entering along the intended path.”

The initial temperature drop for cremations with coke and briquettes is smaller than in the case of gas because in this latter case the burners are shut before the coffin is introduced, whereas with coke and briquette-fired furnaces there is still enough heat flowing into the muffle from the gasifier to limit this temperature decrease. As Kessler explains (ibid., p. 168):

“A reduction of the muffle temperature to a certain degree during and after the introduction of the corpse is an unavoidable and inescapable necessity of the cremation process, even in well-run furnaces. The extent to which this temperature decrease can be opposed without additional heat brought in from the heat generator depends on the following factors:

a) whether and to what degree the corpse produces heat during the cremation and transmits it to the muffle of the furnace;

b) the possibility of supervising the cremation process in the furnace from the heat-technological point of view by means of appropriate instruments and of controlling the combustion air by means of closures which seal properly and hermetically;

c) the mass of refractory clay which acts as a thermal accumulator.”

The primary objective of Kessler’s experiments was to determine the kind of fuel which would provide the most-economical cremations. The results are shown in the following table:


	
		
				
Table 1: Fuel Consumption during Kessler’s Experimental Cremations


		

		
				
Fuel


				
Consumption


		

		
				
preheat


				
8 cremations


				
Total


				
per cremation

(+ preheating)


				
per cremation
(– preheating)


		

		
				
Coke


				
200 kg


				
236 kg


				
436 kg


				
54.500 kg


				
29.500 kg


		

		
				
Briquettes


				
276 kg


				
257 kg


				
533 kg


				
66.625 kg


				
32.125 kg


		

		
				
Gas


				
108 m³


				
94 m³


				
202 m³


				
25.250 m³


				
11.750 m³


		

	

The l.h.v. of the three types of fuel as given by Kessler was 7,000 kcal/kg for coke, 5,000 kcal/kg for briquettes and 4,500 kcal/m³ for city gas. This results in the following table for the heat consumption in 1,000 kcal (Mcal):


	
		
				
Table 2: Energy Needs during Kessler’s Experimental Cremations


		

		
				
Fuel


				
Energy consumed (Mcal)


		

		
				
preheat


				
8 cremations


				
Total


				
per cremation

(+ preheating)


				
per cremation
(– preheating)


		

		
				
Coke


				
1,400


				
1,652


				
3,052


				
381.500


				
206.500


		

		
				
Briquettes


				
1,380


				
1,285


				
2,665


				
333.125


				
160.625


		

		
				
Gas


				
486


				
423


				
909


				
113.625


				
52.875


		

	

Kessler’s comment on the consumptions for the preheating stage is as follows (ibid., No. 9, p. 159):

“The muffle is taken from the same initial temperature to the same introduction temperature in all three cases. If we assume that the amount of heat developed during the preheating stage with gas is transferred completely to the muffle, we may say that, for coke and briquette operation, some 900,000 kcal are lost mainly for heating the walls of the gasifier and those parts of the refractory material in the furnace which are not touched by the gas, as well as through radiation from these parts to the surroundings. These losses should be avoided if at all possible.”

The ratio of heat consumption for gas to that for coke is 486 ÷ 1,400 = 0.35 for the preheating phase and even less for the 8 subsequent cremations: 423 ÷ 1,652 = 0.25, i.e., for the cremations the energy consumption in the case of gas is one quarter that for the case of coke. This depends on yet another important factor, as explained by Kessler (ibid.):

“Whereas for gas heating the heat required can be precisely controlled, in the case of coke or briquettes heat is produced even at times when it is not needed, because even though it is possible to reduce the combustion in the generator, it cannot be stopped altogether; otherwise the fire would go out.”

From these considerations we can see clearly that the heat consumptions of a coke-fired furnace and a gas-fired one are not directly comparable, and this is all-the-more-true for a furnace designed to run exclusively on gas, such as the Volckmann-Ludwig Furnace (cf. next chapter).

The experiments described in this chapter were carried out under optimum conditions using proper instrumentation and under the supervision of a specialized engineer. This had a marked influence on the fuel consumption. Kessler himself notes with respect to the use of gas as a heat source (ibid., p. 153):

“I wish to point out that previously, because of insufficient supervision of the furnace and excess of air, consumption was roughly twice the above figures or more.”

The question of the durations of cremations will be dealt with in Chapter 6.

In 1927 scientific cremation experiments in a coke-fired furnace were also run at the Biel Crematorium (Wilhelm Ruppmann System; Document 53) under the guidance of the engineer Hans Keller, who wrote two extensive reports about the work done (H. Keller 1928 & 1929). We will summarize the essential results of the experiments for this case as well.

Concerning the temperature evolution, H. Keller noted (1929, p. 2):

“After the introduction of the corpse, the coffin catches fire immediately and the temperature goes up by 100-150°C. Five minutes later, it again goes down by 100-200°C, even though the lid of the coffin has not yet burned and the temperature of the combusted gases [coming from the gasifier] is 1,000°C and higher. The heat provided by the combustion of the coffin and the heat supplied by the combusted gases therefore do not suffice to maintain the temperature at a high level. From this we can see how intense the evaporation [of the corpse water] is. The temperature then fluctuates continuously over a half hour. This underlines the irregularity of the cremation. If, on account of the generation of water vapor and a subsequent increase in internal pressure, an organ bursts in such a way that its liquid diffuses into the cremation chamber, the temperature drops immediately because the liquid evaporates.

These fluctuations of the temperature also affect the formation of smoke. At this stage, with the instruments at his disposal and depending upon the size of the corpse, the operator can sometimes just barely avoid the formation of smoke and sometimes not at all. After half an hour the temperature becomes more stable, the combustion steadies, evaporation dies down, possibly because the major part has already taken place, and the temperature in the cremation chamber now begins to drop steadily, down to about 800°C at the end of the cremation.”

In the other report H. Keller explains the matter in greater detail (H. Keller 1928, pp. 24f.):

“After the introduction of the corpse, first of all the coffin burns partially. The temperature of the cremation chamber therefore rises by about 100°C. At the same time, however, we have an intense vaporization of the volatile parts of the body, which account for 70% of the body weight. This phase change requires a great deal of heat, and the temperature drops rapidly. The instruments record [a temperature decrease of] 100-200°C. During the evaporation, the solid substances, too, begin to decompose, and the products begin to burn, if they are at the necessary ignition temperature and if there is enough air. This decomposition, likewise, absorbs much heat and thus causes a temperature drop in its turn. If the ignition temperature is not reached, the gases will leave the cremation chamber and possibly even the chimney uncombusted, forming visible smoke. Heat must therefore be supplied. While there is substantial heat available in the walls [of the cremation chamber], it cannot be supplied to the individual parts [of the corpse] in sufficient amounts nor quickly enough. This means that after the gases have formed, they are immediately drawn into the chimney by the draft and cannot combine well with the required oxygen; an indispensable element for the combustion is therefore missing. Hot air improves conditions considerably. It is present during the formation of the gases, promotes them and combines with them quickly and easily. If, because of the draft of the furnace, the combustion no longer takes place in the cremation chamber, the mixture is still present and combustion can occur in the post-combustion chamber or in the recuperator. One therefore has to make sure that the air is sufficiently hot and does not cool down excessively on account of the evaporation and the decomposition, because it has only a low heat content, and the temperature drops significantly with even minor heat losses. The accumulation of heat is necessary precisely in order to avoid excessive cooling.”

These considerations take us to an important observation by H. Keller with respect to the function of the recuperator (ibid., pp. 27f.):

“Like everything else in the world, cremation, too, takes time. In the course of the cremation, the chemical and thermal processes are so difficult and complex that they cannot occur suddenly, as for example in the case of gasoline; evaporation, dissociation, decomposition, gas formation etc. of the parts to be burned proceed rather slowly. When combustible gases – light and heavy hydrocarbons as they are called in chemical and technical terms – are formed in this way, they are immediately drawn along by the chimney and, for the greater part, can no longer burn in the cremation chamber or the post-combustion chamber but move into the recuperator. If [this device] is sufficiently hot, they will ignite, because there is sufficient air, even hot air, and the technical process of combustion will take place here. The lighter hydrocarbons will probably undergo combustion already in the post-combustion chamber, but for the heavier ones – the majority – sometimes even the recuperator is insufficient, and they will leave the chimney in the form of smoke and enter the atmosphere. From this explanation it can be seen that the main function of the recuperator is the realization and more particularly the completion of the combustion and not [just] the preheating of the air.”

The cremation experiment H. Keller described in his two accounts concerns a corpse of 100 kg. Cremation took three hours, coke consumption was 79 kg. Hence, we have here a cremation decidedly different from those considered previously: H. Keller tried to maintain Excess Air at a level as low as possible – operating for the better part of the cremation with a coefficient of hardly 1.55 (H. Keller 1929, p. 2) – but in so doing he slowed down the combustion process considerably, and hence the cremation lasted three hours, more than twice the average time for Kessler’s cremations with coke (86 minutes).

The experiments run by Hans Keller at Biel in the 1940s, in his effort to determine the causes for the creation of smoke during cremation, are particularly interesting and merit our attention, although they concerned an electric furnace (Brown Boveri & Co. System; see the next chapter). Actually, these experiments yielded data which complement those gathered in the late 1920s by Kessler and H. Keller himself.

H. Keller’s account (1945b) includes various charts, which I have reproduced in the documents volume, and on which I will make comments.


	Charts of Figures 1a, 1b, and 2 (Documents 54-56)

In these charts the vertical axis shows the volume of the discharge gas in m³/hr, drawn in by the furnace fan (a forced-draft device), the horizontal axis shows the cremation time in minutes. The curves thus show the rate of discharge gas at any stage of the cremation and hence also the combustion speed of the coffin and of the corpse.

For example, in the first chart (Document 54),34 at the beginning of the cremation of a 110 kg corpse, the volumetric gas rate (at 380°C) is 1,750 m³/hr. It goes up to 2,975 m³/hr after 10 minutes because of the combustion of the coffin and then drops to 2,730 m³/hr, as evaporation sets in, slowing the combustion. Then, with increasing gasification activity, combustion becomes more pronounced and the curve starts to rise again. After one hour it reaches a peak at 3,570 m³/hr and then gradually drops to 1,200 m³/hr at the end of the cremation after 90 minutes. This body has therefore been readily combustible.

In the chart of Figure 1b (Document 55), the corpse of 110 kg is likewise easily combustible. Here the apex of the curve is at 2,980 m³/hr and occurs 50 minutes after the introduction of the coffin. In the other cremations the maximum is reached after 10 minutes, i.e. during the combustion of the coffin.

The chart in Figure 2 (Document 56) shows the curves for a 110-kg and an 80-kg corpse. H. Keller comments (ibid., pp. 18f.):

“As shown by Figure 2, the recorded points are so numerous that we may say with assurance that 2,740 m³/hr was the maximum gas-flow rate. It is surprising that this point was reached after 15 minutes. This is the result of the combustion of the coffin. When it has mostly taken place and has been replaced by evaporation, combustion is slower, the gas-flow rate lower and the curve drops. After 30 minutes there was a sudden decrease in the flow rate that was probably caused by the bursting of an organ. This icreased the formation of water vapor. The heat thus consumed slows down the combustion, and the curve drops because the gas rate goes down. This repeats itself several times up to Point 7, one hour and 16 minutes after introduction. From that point on the curve drops rapidly and cremation is essentially finished. The other curves show similar features; they are lower, simply because the corpses were not as heavy and developed less gas.

The cremation of the 110-kg corpse was finished earlier than that of the 80-kg body. The flame progresses more quickly, therefore the curve rises higher. In other words, the corpse of 110 kg burns better than the one weighing 80 kg. Actually, in the case of the 110-kg corpse, one could see only flames. When they died down, the cremation was done.”

In the charts mentioned, the flow rate of the fumes is not given in Nm³ but in physical cubic meters at the respective temperatures indicated. The flow rate of the fumes (Vf) is directly proportional to the absolute temperature and follows the temperature according to the equation:

Vf = V0 (1 + αt)     [Eq. 40]

Where α = 1/273°C–1 and V0 is the flow rate at 0°C. To obtain the flow rate in Nm³ it is thus necessary to apply to the values indicated in the charts the equation:

V0 = Vf / (1 + αt)     [Eq. 41]

The values obtained with Charts 1a and 1b (Chart 2 does not show the temperature of the discharge gases) 50 minutes after the introduction of the coffin with the body are as follows:


	
		
				
– Figure 1a (Document 54)


		

		
				
1,492 m³/hr


				
for the corpse of 110 kg


		

		
				
710 m³/hr


				
for the corpse of 70 kg


		

		
				
627 m³/hr


				
for the corpse of 55 kg


		

		
				
– Figure 1 b (Document 55)


		

		
				
921 m³/hr


				
for the corpse of 110 kg


		

		
				
541 m³/hr


				
for the corpse of 70 kg


		

		
				
340 m³/hr


				
for the corpse of 50 kg.


		

	

The three cremations of the corpses weighing 110 kg had the same duration, 90 minutes, and also a fairly similar pattern: in the first 10 minutes the gas-flow rate went up because of the combustion of the coffin, then it dropped noticeably for another 10 minutes, after which it picked up again reaching a peak around 50 to 55 minutes after the start of the cremation. It then dropped suddenly toward the end of the cremation (Figures 1a and 1b) or after having fluctuated around the maximum values for about 20 minutes (Figure 2).

It is obvious that, everything else being equal, the gas-flow rates for a coke gasifier would have been even greater, because we would not only be dealing with the gases from the corpse but also with those of the gasifier.

Figure 3 (Document 57) refers to the content analysis of the discharge gases of three cremations. In the corresponding charts, the lower curve gives the CO content, the middle one the CO2 + O2 content, and CO2 represents an excess of oxygen, which is proportional to the excess of air.

In the upper and middle chart, Excess Air, at 10 to 15 minutes after the introduction of the coffin, is very slight; hence, there was smoke generation. The amount of air is very close to the theoretical value. When this is reached, the two curves coincide. In the upper chart, their distance apart indicates an excess of air of 5% (Excess-Air ratio of 1.05). When the Excess Air increases, the smoke disappears. In the first half hour, CO also forms, which reaches 3% at its maximum. At the end of the cremation, the Excess-Air ratio rose to 4.25, and in the middle chart even to 9.50; in the lower one it reached 6.00.

The average amount of CO2 is 7.8% for the upper chart, 9.8% for the middle one, and 8% for the lower one.

Figure 4 (Document 58) shows the temperature curves for two cremations. Curves I and II refer to the temperatures in the cremation chamber and at the inlet to the recuperator, Curve III shows the temperature of the air beyond the recuperator, and Curve IV the temperature of the gases just upstream of the ventilator. As H. Keller notes (ibid., pp. 24f.):

“If the second curve crosses over the first, we have in the [discharge] gas channels a temperature which is higher than in the muffle, hence there is combustion. This means that combustion in the muffle is not yet complete but continues in the recuperator.”

This happened precisely in the second cremation and confirms H. Keller’s observation of 1927 regarding the function of the recuperator.

For this case, too, we must stress that the efficiency of an electric furnace, because of its different system of operation, cannot be directly compared with that of a coke-fired furnace.


	5. Technical Developments of Cremation Furnaces in Germany in the 1930s

The experience and knowledge acquired in the 1920s were put to use in the new installations built at the end of that decade and in the following one: the furnaces with coke-fed gasifiers were perfected, but at the same time other heating systems were developed using gas and electricity, which were soon to supplant coke furnaces because of their greater practicality and better economy.


	5.1. Furnaces with Coke-Fed Gasifiers

The structure of the new models took into account the decisive factors for an improved heat management brought to light by Kessler’s experiments; they showed a marked improvement in efficiency. The Dessau engineer Peters reported that the old Beck Furnace, after being rebuilt on the basis of the new principles of heat technology, saw its coke consumption halved, going from 300 to 150 kg of coke for the preheating and the first cremation. The new gasifier furnaces required 150 to 175 kg of coke for the preheating and the first cremation and some 50 kg for each subsequent 6 to 8 cremations in succession (Peters 1930, pp. 56f.).

Among the most-important technical innovations of that period one may cite the reduction of the horizontal cross-sectional area of the gasifier, which went from 70 cm by 90 cm to 40 cm by 50 cm, the installation of a post-combustion grate, an improved air feed and, finally, more-efficient recuperators.

At that time, the most-significant German companies for the design and construction of cremation furnaces – aside from J.A. Topf & Söhne of Erfurt, which led the field in sales – were Gebrüder Beck of Offenbach, Didier (later Stettiner Schamottefabrik A.G.) of Stettin, Ruppmann of Stuttgart, and Kori of Berlin. In the early 1930s, H.R. Heinicke of Chemnitz made its entry into the market with the Volckmann-Ludwig Furnace, which we will discuss in Section 2 of this present chapter.

The new Beck Furnace (Document 59) contained major technical innovations which Wilhelm Heepke describes as follows (1933, pp. 123f.):

“In the most-recent Beck design, Fig. 3, the change from rectangular recuperator channels to patented triangular sections c1 and c2 is of interest, as is the increase of the cross-sectional areas of the discharge-gas channels c1 at the expense of those of the air channels c2 in the Didier furnace, fig. 4 [Document 60]. These measures aim at a better adaptation of the channel sections to the flow rates and, in particular, to the large amounts of discharge gases generated here for the purpose of the elimination of smoke.

The triangular recuperator of the Beck design permits the air to be heated to 600°C and higher. The incorporation of several openings for the corpse-combustion air into the vault of the coffin muffle can be considered a further innovation.

The Beck furnace has the advantage that the combustion gases are drawn from the front to the rear. Thus, no gases can escape into the furnace hall when the main gate is opened for the introduction of the coffin. Once the ash has fallen onto the inclined plane below the coffin grate, possibly still containing some combustible portions, it is moved to the post-combustion grate e, where it burns out completely. Then this grate is turned over, causing the ash to fall into the ash-container d below.”

Didier’s new furnace, too, was much improved (Document 60). In this respect, Heepke notes (ibid., p. 124; cf. Chapter 7):

“The Didier furnace is a rather heavy structure for large crematoria and continuous operation. For installations with relatively few cremations, the furnace is held in stand-by at a lower temperature in its bottom by closing one or two channels of the recuperator so that reheating can be done more quickly. Finally, with the Didier furnace, there is the possibility of feeding back into the muffles, by way of the flue duct, the combusted gases coming from the muffle a before they enter the recuperator c, which leads to energy savings when heating the muffle a for the cremation of a subsequent corpse. On account of the separation of the gasifier b from the muffle a, fire management for heating the muffle can be run in such a way that the combusted gases from the hearth cannot enter the cremation chamber during the cremation itself.”

Noteworthy also is the cremation furnace built by a relatively unknown firm, W. Müller of Allach. This furnace is described in great detail in an offer from the owner of the company to the Dachau Concentration Camp. It refers to the following items:35

“1. Supply of the bricks needed for the erection of the furnace, including sand, lime and cement for about 10 m³ of brickwork in red brick.

2. Supply of all refractory material including mortar all in best quality suitable for the purpose. Total weight about 15,500 kg.

3. Supply of insulating material needed, in a weight of about 1,200 kg.

4. Supply of the following equipment: one coke hearth complete with front plate [of grate], doors for slag and ash, door for hearth, the complete grate with supports and bars, air-feeding equipment with controls, air vents for secondary air, discharge-gas damper with steel ribs, a complete closure for the cremation chamber with lifting device, a door for closing the furnace in wrought iron with frame, a wrought-iron hood for the closure of the cremation chamber, a reversible grate for the post-combustion chamber, various small parts, a wrought-iron box for the ash, maintenance tools. Total weight about 2,300 kg.

5. Supply of a complete facing of wrought iron, including bolts, with silver-grey refractory aluminum paint. Total weight about 2,800 kg.

6. Erection of the furnace from the foundation to the smoke damper by my specialists, except for the supply of assistants and helpers.

7. Travel costs for my specialists and their tools.

8. Expenses for the rail shipment of my goods to Dachau Station including transport to site as well as unloading and storage at site (on basis of a maximum distance from crematorium to unloading site of 2 km).

9. Drying and start-up of furnace by my operators or engineers as well as a test cremation during which your personnel will be instructed in the proper control of the furnace. It is assumed that the start-up will take place as soon as the furnace has been completed.” (Emphasis in original)

The offered price of this furnace amounted to 9,250 RM (Reichsmark). Excluded from the offer were all building works not concerning the furnace directly and also “the supply of an animal carcass and of a coffin for the test cremation, as well as the supply of fuel for the drying-in of the furnace and the test cremation.”

The accessories for the furnace consisted of an introduction cart for the coffin (380 RM), a special blower for the hearth (420 RM), a coke-fired pilot hearth for the chimney (400 RM), a device for measuring the temperature of the cremation chamber (195 RM) a manometer for measuring the draft in the discharge channel (3.5 RM). The Müller Company offered furthermore the materials for and the erection of an 18-m-high chimney (except foundations) with a cross-sectional area of 50 cm ∙ 50 cm and an internal lining of refractory material up to ⅓ of the height (6 m) for a price of 2,100 RM.

The furnace was designed on the basis of a new, patented process of heating and cremation, which the owner of the firm describes in the following terms (ibid.):

“The furnace is furthermore equipped with a grate made of refractory clay of a special type which allows the retention and the accumulation of heat during heating-up.

In contrast to the furnaces built in the past, the combustion of the coffin and of the corpse is carried out in an upward direction, the combusted gases being blown against the vault and the sidewalls, which store the heat given up by them [i.e. the gases]. After the exothermic phase of the combustion, the accumulated heat is returned for the remainder of the combustion period.

In the spaces between the individual refractory bars of the grate, along the centerline of the furnace, special radiating and deflecting roof-like devices have been placed in such a way that the air blown in from both sides via tubes on the inclined planes flows upwards through the open spaces, and when this happens, the air strikes the bottom of the coffin or the back of the corpse strongly and, moreover, necessarily envelops the corpse from below over its entire surface in a thin layer [of air].

With this operating system, the amount of air can be controlled so as to conform to the real or theoretical requirements.

With my cremation process, the cremation of the corpse takes place within a shorter period of time than before; the ashes, as with a normal grate of refractory clay, drop down into the post-combustion chamber.

Thanks to the special system of controlled air flow and to the upward combustion, subsequent cremations – in the case of several cremations in one day – can be executed without further additions of fuel, or nearly so.

The coke-gas needed for the burners is produced in a gasifier located directly below the floor of the post-combustion chamber. In this way, the radiation from the glowing coke and the heat of the gas are used to heat the bottom plate of the post-combustion chamber.

The coke gas forming in the gasifier leaves from both sides in a lengthwise direction through a series of openings slanting upwards and burns there together with the air coming from the side vents.

The operation of the coke gasifier, as well as the cremation itself, takes place by means of air coming from a blower, because only with pressurization can an efficient production and combustion of the coke gas be obtained, yielding high flame temperatures.

The total mass of the furnace in my cremation process is reduced; the furnace itself has been given a smaller and very precise shape. The operation can be adapted very precisely to the various phases of the combustion.” (Emphases in original)

The supplier then lists the following technical data (ibid.):

“Fuel: good coke, in pieces, of about 6,500 kcal/kg

Weight of the corpse: about 75 kg.

Weight of the coffin: about 35 kg

Average duration of the cremation: about 1 ½ hours

To heat the furnace:

1. From a cold furnace to the introduction temperature: about 2 hours.

2. If in operation the previous day: 1 – 1 ½ hours.

3. If furnace is in operation every day: ½ to ¾ hours.

Fuel consumption:

1. For heating the cold furnace and for the first cremation: about 175 kg.

2. For the second and third cremations following immediately: no consumption of fuel [in addition to the coffin’s wood].

3. If a cremation takes place every day, the coke consumption is about 100 kg for the first cremation; no consumption for the second and third.

Consumption of wood: For each heating, about 3-5 kg of wood are consumed.” (Emphases in original)


	5.2. Furnaces Heated with City Gas

The 1930s saw the development and perfection of heating systems based on city gas, primarily due to the promotion by the building councilor Volckmann and the engineer Ludwig who designed a revolutionary furnace at the end of the 1920s. Their patent, granted on October 30th, 1928, reads as follows (Deutsches Reich 1930c.):

“The invention concerns a cremation process and a device for its realization. Compared to the devices known (cremation furnaces) the furnace of this invention has a much-simplified and less-expensive structure and works with considerable fuel savings which can even be total in case of continuous operation.

The processes and devices known, besides a hearth having to be in continual operation, have regenerators or recuperators of large dimensions. The process and the device of this invention, on the other hand, function without auxiliary plants of this type and therefore require only about one third of the space needed heretofore.

The operating costs of the device covered by this invention are extremely low because in continuous operation no heat source is used [except for the coffin’s wood] and the expenses for the initial heating of the small device are minimal.

The process covered by the invention consists of a cremation muffle which is maintained at a temperature higher than the ignition temperature of the object to be burned, by means of the heat developed during the cremation process. This is achieved by blowing small jets of air directly onto the object to be burned in such a way that they direct the oxygen needed for the cremation only towards the object to be cremated; here the diffusion of air throughout the whole space of the furnace – as is the case in the furnaces known – is prevented or limited considerably. The jets of air covered by this invention are directed so as not to strike and cool the walls of the furnace. In this way, these walls come into contact only with the gases produced during the cremation. They absorb the heat [of the combusting gases], accumulate it and radiate it back to the object being cremated. In this way, the cremation process is maintained and the furnace can carry out as many cremations as desired without additional fuel, only air being needed. This air can even be cold, even if there are longer operating pauses.

A device for the implementation of the process covered by the invention consists of a cremation muffle with controllable air vents and tubing for compressed air connected to them. The air vents are placed in such a way that the air jets coming from them do not strike the walls of the muffle but only the object to be cremated. In addition to the muffle there is a post-combustion chamber [Nachbrennraum] of the usual type which serves for the combustion of the smoke and of the solid residues; in this invention it is heated only with the glowing combusted gases drawn into the chimney.

The drawing shows a schematic representation of an example of the realization of the cremation device, in Figure 1 as a vertical section, in Figure 2 as a respective horizontal section [cf. Document 61].

A muffle b formed by a brick lining a serves to receive the object c to be cremated. Connected to the muffle is a post-combustion chamber d in which the ashes are freed from the charcoal stemming from the combustion of the coffin with which they are mixed and burned by the fumes on a grate e. Below the chamber d there is a collection chamber f. The chambers d and f are accessible through service openings r and s, which can be closed. The combusted gases flow to the chimney (not shown) via a flue duct g.

The vault of the muffle has a directing surface h protruding from a table i. This table is low and rounded so that the remains of the cremation can be moved easily through the door l into the post-combustion chamber d by means of a rake. A closable channel k supplies the air for the smoke combustion behind table i.

Muffle b is equipped with a certain number of vents for air and gas which can all be controlled and directed from the outside, e.g. by means of the closing devices v in the pipes u or by means of valves, dampers or similar, not shown. For the initial heating of the muffle, there are vents for combustible gas and closable outlets from channels through which outside air can flow in the direction of the arrow t. These gas vents m and the air channels n are closed as soon as the muffle is hot enough for the cremation process in order to maintain itself without any further addition of combustible gas. Instead of this type of additional heating with gas, any other kind of fuel may be substituted.

When the ignition temperature of the object to be cremated is reached, the compressed-air vents o and p must be controlled. They can be operated either individually or in groups. They are placed on both sides of the muffle in such a way that the jets of compressed air emitted by them strike only the surface of the object to be cremated and not the walls of the muffle.

The floor of the muffle may consist of an inclined plane, at the bottom of which there is a closable opening q for the removal of any metal residue (zinc).

Claims:

1. A cremation process characterized by the fact that in the muffle of a cremation furnace, once the operating temperature has been reached by means of a heat source of known type and after the extinction of the heat source, the air needed for the cremation is directed solely towards the object to be cremated in the form of thin controllable jets from nozzles or similar devices.

2. A device for the implementation of the process according to Claim 1 characterized by the fact that a cremation muffle is equipped with nozzles for the introduction of controllable air jets which, on being ejected, do not touch the walls of the muffle but strike only the object to be cremated.

3. A device in accordance with Claim 2 characterized by the fact that the post-combustion chamber of a known type which is equipped with the means already described for the combustion of the smoke and of the solid residues is installed immediately below the outlet for the discharge gases from the cremation muffle and below a baffle wall which creates a turbulence in the combusted gases and pushes them downwards into the post-combustion chamber.”

The inventors of the new process granted an exclusive license of the patent for Germany to the H.R. Heinicke Company, then of Chemnitz, which still holds it (cf. Chapter 11).

The first experimental furnace built on the basis of the new system was set up in the crematorium of Hamburg-Ohlsdorf in 1929; a year later, another and also-experimental furnace was built there. In 1930 Volckmann himself drew up a lengthy report on the results of the operation of the first furnace (2,50036 cremations had been carried out in seven months with a total consumption of 103 m³ of gas!), a report that was bitterly criticized by the engineer Kurt Prüfer of the J.A. Topf & Söhne Co. of Erfurt. A feud ensued, into which Richard Kessler was also drawn. We will come back to this question in Chapter 1 of Unit II of this study.

The Hamburg experimental furnaces were extensively described in various technical articles. Here we present what the engineer Friedrich Hellwig had to say in this respect. For greater clarity, we also publish Kessler’s drawings which provide us with schematic representations of the two furnaces in question (Document 62):37

“The furnace differs from those built in the past in that it has neither recuperator nor grate. It consists essentially of a muffle of refractory brick 90 cm wide on the inside, 90 cm high below the apex and some 3.20 m long, of an outer wall of brick and a layer of insulation in between. The floor of the muffle consists of tiles of refractory material, which begin only 30 cm beyond the introduction door. The combusted gases escape through the resulting gap and along the same route; the residues of the cremation are withdrawn from the muffle to the post-combustion grate located below. The latter consists of grate bars narrowly spaced, with the smaller parts of the ashes dropping through the gaps while the large portions remain on the grate until they eventually disappear or until they have finished their combustion. While the remains of one corpse thus burn out on the grate, another coffin is introduced into the muffle above, the flames of which slip through the post-combustion grate into the smoke channel below the muffle and on through the flue duct into the chimney.

For heating the muffle, a number of gas burners have been placed into the rear wall and the two sidewalls some 20 cm above the muffle floor. Their number and their locations have so far been varied in the experimental furnaces. On the rear wall, there have been 4 or 5 burners acting as baffle burners perpendicularly to the flames of the other burners; they cause a certain heat concentration within the muffle.

The combustion-air feed takes place via two openings in the rear wall, which can be closed by means of a vertical-gate valve, and via 20 diffusers spread out over both sidewalls and the rear wall. Moreover, on the rear wall at the level of the floor there is a sleeve through which a steel tube can be moved towards the object to be cremated, the tube being connected to the compressed-air supply by means of a flexible hose. The diffusers are connected, by means of steel tubes, to a manifold with valves visible from the outside of the furnace, and ultimately to the main tube of the air supply which is fed cold air from a motor-driven bellows pump. The various diffusers and their control valves allow the air feed to be directed to individual parts of the furnace. […]

The furnace is characterized by the fact that

1) the muffle is simple, very small, has no regenerator, no recuperator and, in some cases, no grate, and is equipped with a single floor and with distribution devices which take the necessary air to the surface of the object to be cremated;

2) the muffle has a diagonally cut flat table;

3) on both sidewalls of the muffle are located groups of exchangeable, controllable injection devices whose direction can be controlled [Document 63];

4) there is a further hearth with a nozzle for a gas burner and an air channel opening up below, both controllable and closable;

5) the floor of the muffle is slightly slanted diagonally.

In Issue No. 5 of the second year of Zentralblatt für Feuerbestattung, the civil engineer Volckmann has written at length about the results of the operation of the experimental furnace in Hamburg-Ohlsdorf, which conforms to the above specifications. Unfortunately, the furnace on which the report was based was dismantled after 14 months of operation, and the presently available furnaces built in accordance with the same principle do not work quite as well. During our observations, the combustion of the smoke was incomplete. The average consumption of city gas as a fuel is not 0.03 m³[38] either, but about 1.0-1.1 m³ for each corpse, as opposed to 11-15 m³ in crematoria having the same frequency [of cremations]. The savings are therefore quite considerable and the operating cost for each cremation are at present 1 m³ of gas at 0.13 marks and 3.5 kWh of electricity for the blower at 0.16 marks [per kWh], for a total of 0.69 marks. We know, on the other hand, that the operational expenses at Dessau are 3.10 marks and at Treptow 4.50 marks. However, here it is possible to go down to 2.00 marks if, as in Hamburg, 16 corpses per day are cremated, because there is less preheating. This energy saving is due to the heat being contained in the small muffle and to an operation at minimum draft and rather low temperatures (between 500 and 650°C):[39] here the calorific value of the coffin and of the combustible parts of the corpse take effect.”

Hellwig then notes that under favorable conditions it was possible to perform the cremation on the basis of the heat furnished by the coffin and the corpse alone, without additional fuel, and adds (ibid.):

“These conditions exist in a Volckmann-Ludwig furnace when it is heated to a temperature of about 600°C. If one normal corpse follows another, the process goes on without additional fuel, and even the next day, if the insulation is good, a minute supply of gas of a few cubic meters is enough to keep the furnace ready to be used the whole day. The corpses of persons who died of cancer, of lung diseases and those of the elderly require additional fuel; with these, the calories of the fatty tissue of the body have been consumed by the disease or by old age. For all corpses, the cremation of the solar plexus (a complex of nerves at the pit of the stomach) takes longer because it contains much humidity. There are also a few special cases, for example the lungs of a stonemason, which contain sandstone dust. At the present time, the Hamburg furnace does not burn the solar plexus completely within the muffle; this takes place only on the post-combustion grate, and from that point of view there is still progress to be made. According to legislation now in force, this furnace is not acceptable in Prussia because it houses – albeit in two separate locations – two corpses at the same time.”

In 1932, after the demolition of the two experimental furnaces, four new Volckmann-Ludwig Furnaces were installed in the Hamburg Crematorium (Documents 64f.). Volckmann describes them in the following way (Schumacher 1939, pp. 24f.; cf. Manskopf 1933, pp. 772-775):

“Each of the four furnaces installed for Hamburg has three powerful gas burners, one with an hourly throughput of 30 m³, the other two set up for an output of 5 m³ per hour each. The gas arrives at the burners under the pressure of the gas line; the combustion air is fed by means of a blower, so that disruptions in the gas combustion – for example on account of an excessive closure of the smoke damper – are eliminated. A single lever, acting simultaneously on the gas and on the air feed, controls the flames. By turning the lever in the opposite direction, it is moreover possible to close only the gas supply and to feed a larger or smaller amount of air to the furnace through the burners. The air-supply system continuously returns to the cremation process a large part of the heat generated during the cremation without the need for recuperators, and thus allows – once the furnace has reached its operating temperature – to carry out a cremation without additional gas. An essential feature of the new furnaces is that, in contrast to older types, the cremation air is brought only to those points where it is needed at that moment. Only in this way is it possible to carry out the cremation with clean air only. The cremation proceeds practically without smoke and requires so little time that a single furnace, in an uninterrupted 24-hour operation, can handle 20-22 cremations per day. However, generally this capacity is not exploited. Rather, so many furnaces should be operating simultaneously that a coffin can be introduced right after the end of the funeral ceremony, so that the bereaved can be present during the introduction. The gas consumption, which depends upon the reheating after interruptions in the operation, is generally about 1.5 m³ per cremation for intensive use of the furnaces. Thanks to the elimination of the recuperators, it has been possible to place the furnaces on one floor and to provide, in this way, a large and well-lit workspace.

All the devices needed for the operation have been brought together on the front panel and are well arranged so that their use is extremely simple. The whole operation can be done without effort and with the most meticulous cleanliness. The introduction chamber is separated from the service room of the furnaces. On the outside, the furnaces are covered with a cladding of aluminum and are thus not only protected from air leakage but also fit visually into their environment in a dignified way.”

A Volckmann-Ludwig Furnace was installed by the H.R. Heinicke Company at the Stuttgart crematorium as early as 1931. In the following year, the municipal building superintendent R. Wolfer wrote a detailed description of the results achieved with this furnace (Document 66) from which I quote foremost the precise technical description of the device (Wolfer 1932a, pp. 151-154):

“The Volckmann-Ludwig furnace, designed by the Hamburg civil engineer Volckmann together with the engineer Ludwig and tested in the Ohlsdorf crematorium over the past few years, differs considerably from the furnaces used so far, especially because instead of the usual grate it has a particularly shaped and completely closed muffle which encloses the coffin in the tightest way possible. A recuperator has been entirely left out, except for a small preheating device for the combustion air. The design, with its compact structure and a considerable reduction in the heat accumulation, aims for a minimal preheating time and minimal heat consumption. Furthermore, this design is especially noteworthy for the layout of its combustion-air supply to the muffle, well-planned and patented, which uses so-called diffusers of hot and cold air.

The furnace erected at Stuttgart has maintained essentially the basic structure of the Hamburg experimental furnaces and of the normal furnaces built by the Heinicke Co., but it does present a number of differences, partly on account of local conditions, partly for reasons of more-recent developments.

The cremation facilities already existing at Stuttgart caused the furnace to be adapted accordingly. Normally, it needs only a large space in the back, but no basement specially built for the purpose; here, it was integrated into two floors.

The control of the furnace takes place only on the upper floor. There have been structural reasons for the combustion gases to be channeled down into the basement and to be fed into the existing flue-gas duct running below its floor. Any doubts that were raised earlier with respect to this downward channel of some 3.5 m in length in a gas-fired furnace turned out to have been entirely unfounded. The draft of the existing chimney, rising some 20 m above the flue duct and having an internal diameter of 650 mm, is impeccable. Moreover, the floor of the muffle, which in the normal type [of furnace] is a little below the floor of the hall, has been raised some 400 mm above it to bring the introduction opening into line with the furnace next to it, for esthetic reasons and also in order to be able to make use of the existing trolley for the introduction of the coffin.

Aside from these changes in the fundamental structure [of the furnace], which were due to local conditions and partly to our initiative, the Stuttgart furnace has for the first time incorporated a number of innovations which can, without doubt, be called improvements on the original design. The spent gases, which in the Hamburg furnaces leave near the introduction door, are now discharged along the two sidewalls of the furnace into three channels on either side at a certain distance from one another. Before entering the vertical flue duct, they cover the entire floor of the muffle and heat it from below in the most satisfactory way. This arrangement also prevents any excessive heating of the closure of refractory clay, which shuts the muffle. Furthermore, the spent gases are no longer directed into the post-combustion chamber as in the Ohlsdorf experimental furnaces. Instead, this [chamber] is completely separated from the muffle by means of a lid made of refractory clay which stays closed throughout the cremation and is opened only when the cremation has reached a point at which the residues may be moved to the post-combustion; the residues are then raked down and the lid is closed immediately.

Now the furnace is ready for a further cremation, even as the ashes from the preceding corpse and the wood of the coffin, which has still not burned completely, can burn out on the post-combustion grate, which, if needed, can be heated further by means of a special burner. Therefore, any risk of mixing the residues of the corpses simultaneously present in the same furnace is completely eliminated.

The number of cremations is always rather large (some 1,200 per year, up to 10 per day) and thus, for reasons of economy and to avoid any congestion, one must try to introduce a corpse into the muffle as soon as the previous one has been moved to the post-combustion grate.

The complete isolation of the post-combustion chamber and its separate heating system obviously entails a slight increase in gas consumption. The unloading of the furnace after each cremation is not done, as in Hamburg, by opening the introduction door at the front – an operation by which much heat is lost – but via an opening in the rear, using special rakes. That is the only manual operation still needed.

Recent efforts by some companies in the field aim at eliminating even this manipulation and at devising a totally automatic cremation process, for example by placing the coffin on a mobile support or similar. It remains to be seen, however, whether such new designs turn out to be efficient in actual operation and, first and foremost, whether such further mechanizations and refinements of the cremation will demonstrate that they fulfill sufficiently the requirements of esthetics and reverence, which are always stressed, with good reason, by the proponents of cremation.

The section of the muffle is more-or-less parabolic and thus ensures not only a solid brick structure but also favorable radiation conditions.

The post-combustion grate consists of cast-iron bars with narrow slits (only about 4 mm wide) between the bars, and therefore only very fine and well-burnt particles can fall through into the ash receptacle. The latter is 420 mm wide and 600 mm long. The post-combustion chamber as such is 550 mm high. Thus, it offers sufficient space for the combustion of the residue and of remnants of the coffin dragged along from the muffle.

The necessary combustion air enters through a grate in the rear part of the furnace. It is well heated by passing through a system of channels in the furnace outlet. The discharge gases from the post-combustion are led to the main discharge line through a short collection channel. When the residue on the grate of the post-combustion chamber is completely consumed, the post-combustion grate, set in a wrought-iron frame and easily moved, is extracted with a pair of tongs. At this point the ashes are removed, falling automatically onto an inclined plane and into the ash collector placed at a convenient level in the basement.

The outward shape of the furnace differs very favorably and markedly from the traditional shape of a cremation furnace. Its dimensions are smaller than those used in the past (width 2.20 m, length 3.10 m, height 1.70 m). The front surface is not truly rectangular; rather, the upper angles are bevelled to be more in keeping with the shape of the muffle. The sidewalls and the roof of the furnace, as is the introduction door, are clad in a most-agreeable and at the same time most-appropriate way by aluminum plates. Thus, the furnace is well-protected against any air leakage.

The weight of the refractory material of the furnace has intentionally been kept low to make preheating easy. On the other hand, this makes a good insulation of the furnace mandatory. Therefore, the muffle is insulated along its entire length as well as at the top with a layer of pumice sand some 200-300 mm thick. Furthermore, the aluminum sheets of the furnace cladding are internally lined with Heraklit boards [fiber boards].

To enable the draft channels to be properly cleaned, especially the flue duct below the muffle, a sufficient number of cleaning apertures have been provided.

All the equipment for the operation of the furnace is arranged on the back of the furnace, the real workplace of the attendant. Here we have the two main burners and their controls with a [maximum] throughput of 25 m³ per hour each, which cover the upper part of the muffle and are mainly used for preheating and for intermediate heating between two cremations, normally needed only on occasion. There are also the two so-called hot-air diffusers, patented, which cover the floor of the muffle and have an hourly throughput of 5-6 m³; if necessary – for example in case of corpses burning particularly poorly – they can be operated even throughout the whole duration of the cremation without violating the general principles of cremation by generating a live flame. Finally, there is another burner with an hourly throughput of 5-6 m³ for the post-combustion.

In practice, the hot-air diffusers are used occasionally in the morning to preheat the rear portion of the muffle and also quite often during the day to feed non-preheated air. The compressed air needed for the various burners – which were furnished by the Hamburg company Pharos – is produced by means of a blower with an hourly capacity of 360 m³ situated in an adjacent room and supplying air at a pressure of about 400 mm of water column.

This blower feeds also the so-called cold-air diffusers, 20 in all, which supply combustion air to the muffle in an optimum manner via aluminum tubes, 8 for each sidewall and 4 in the upper portion. It has turned out that the two cold-air diffusers in the upper part of the furnace near the back are not indispensable for the practical operation of the furnace. Throughout the whole duration of the cremation, the air fed to the cold-air diffusers can be controlled as needed. After the combustion of the parts of the corpse which are consumed quickly, the valves of the air nozzles aimed at those parts are closed. These opening and closing devices are, again, located behind the furnace at the workplace of the attendant.

The vents for the direct feed of secondary air to the two groups of 3 lateral draft channels are also manipulated from behind the furnace. Two peepholes located at different levels allow the attendant to observe the cremation process in the muffle clearly and comfortably; there is another such hole for viewing the post-combustion grate. The manipulation of the refractory lid of the post-combustion chamber already mentioned, as well as that of the post-combustion grate, is done here.

To let the attendant know of any smoke emission and to give him the possibility of intervening immediately by adding air, the top of the chimney can be seen from the position of the operator by means of a pair of mirrors. The control of the smoke damper is likewise done from this position. The control and the observation of the furnace are thus concentrated in a single location, which is of prime importance for the proper running of the installation.

Among the other devices for the operation of the furnace, there is a ventilation system which not only serves the hall but also takes care – via a hood above the furnace door – of the elimination of any combusted gases which emerge occasionally when the coffin is introduced.

Among the instruments for the control of the combustion, we have two electric pyrometers (Siemens & Halske system) – one in the front section of the furnace vault, the other in the vertical smoke duct – which record the respective temperatures automatically on a recorder likewise furnished by Siemens & Halske. The temperature of the muffle, moreover, can be followed by means of a normal indicator. If need be, the draft can also be measured by means of a manometer.

Gas consumption is given by a gas counter. There is, furthermore, a recorder for the gas flow (system Hartmann & Braun). For control of the gas pressure, normally 60 mm [of water column], there is a gas-pressure gauge.”

Wolfer then goes on to describe the operation of the furnace (1932b, pp. 162f.):

“Once built, the furnace is heated with wood for drying out. As the construction work had not yet been terminated [on the remainder of the building] and as the furnace was to go into operation only after that, this was done without any haste over a period of 14 days. Towards the end of the drying-out, the burners were approved and adjusted; for those operations on the furnace, up to the first utilization of the furnace on Monday, October 19th, 1931, at 3 p.m., some 84 m³ of gas were consumed. At that moment, the pyrometer gave a reading for the temperature of the muffle of 780°C. This temperature was strongly affected by the main burners then being used. The actual temperature of the furnace was certainly lower, because the furnace was of course far from having reached a steady state.

The first cremation required 25 m³ of gas. It was seen that the furnace was still quite humid; water leaked from all cracks in the form of steam or in drops. This state persisted throughout the first week, from October 19th through 24th, and even during the week following, October 26th through 31st, there were small signs of humidity.”

The consumptions recorded during the first four weeks of operation were the following (average consumption per cremation):


	
		
				
– first week (October 19-24), 15 cremations:


				
19.73 m³ per corpse


		

		
				
– second week (October 26-31), 26 cremations:


				
7.27 m³ per corpse


		

		
				
– third week (November 2-7), 26 cremations:


				
6.08 m³ per corpse


		

		
				
– fourth week (November 9-14). 25 cremations:


				
7.04 m³ per corpse


		

	

Wolfer furthermore published two charts for the cremations carried out on October 23rd and 30th (Documents 81 and 82). The five cremations of October 23rd were done at a time when the furnace had not yet reached a thermal steady state: no cremation had taken place the day before and the furnace temperature had dropped to 60°C; the gas consumption was therefore very high – 84 m³ – the average being 16.80 m³ per cremation. The five cremations on October 30th were, on the other hand, carried out after the furnace had reached its thermal equilibrium: three cremations had been done the day before and the furnace temperature was still 350°C the following morning: gas consumption was therefore very low: 19 m³, or 3.80 m³ per cremation.

In February of 1932, with a greater load on the furnace (28 cremations per week) the average consumption dropped to 1.8 m³ per corpse, the equivalent of 6,000 to 7,000 kcal. The old coke furnace had required 92 kg of fuel per corpse.

The average duration of one cremation was about one hour. Smoke formation was minimal and could easily be contained via the furnace controls.

With respect to the furnace structure, seen from an ethical point of view, the closure which separated the muffle from the post-combustion chamber was particularly important, precluding, as it must, the risk of mixing of ashes from different corpses. From the thermal and economical point of view the essential innovation was the combustion air feed to the muffle, which was designed in such a way that even after the disappearance of the coffin the air jets are still directed onto the remains of the corpse without impinging on the walls of the muffle.

The insulation of the furnace can be considered generally good, even though on some parts of the aluminum cladding temperatures of 50 to 60°C were noted.

The most-favorable introduction temperatures lay between 700 and 750°C, guaranteeing the immediate self-ignition of the coffin. During the cremations, the muffle temperatures fluctuated between 700 and 950°C. After a day of activity, the muffle still had a temperature of 300 to 350°C the following morning; after a day without activity it went down as far as 260 to 320°C. The ashes were in no way different from ashes obtained with other furnace systems, neither qualitatively nor quantitatively.

Wolfer concludes his report by stating that the polemic against the Volckmann-Ludwig Furnace was unfounded because the furnace represented “a well-devised new design that had proven itself in practical operation and was quite usable” and that it was “aesthetically as flawless as that of older designs” (ibid., p. 165).

Obviously, other companies, too, designed gas-fired cremation furnaces:

In 1931, Didier installed a gas-fired cremation furnace of a new design at the Berlin-Wilmersdorf Crematorium, which went into operation in July. Thanks mainly to a new combustion-air-feed system, along the lines of the Volckmann-Ludwig Furnace, the new furnace functioned practically without smoke and with a very low fuel consumption: Between August 1st, 1932 and March 4th, 1933, 2,466 corpses were cremated with a total gas consumption of 3,098 m³ of gas, an average of 1.25 m³ per corpse. This was partly due to the very-large number of cremations in that crematorium – 2,500 to 3,500 per year – and an operation of the furnace of 16 hours per day (Kessler 1932, pp. 10-14).

A few years later, in a response to ethical requirements for a non-manual removal of the ashes from the furnace, Didier designed and patented a tiltable cylindrical furnace, gas-fired, which allowed the ashes to drop directly into the urn under the force of gravity when the furnace was raised to an upright position (Storl 1934, pp. 72-74).

The Ruppmann Co. developed a furnace of a very-sophisticated design patented on June 23rd, 1936 (Document 67). The claims of the patent cover (Deutsches Reich 1938b):

“1. Cremation furnace for corpses, with grate, characterized by the fact that the grate is made up of alternating bars of varying height (b, c) and by the fact that at the same time the empty space of the furnace at the level of the bars has walls (d) strongly inclined towards the inside in such a way that at the level of the lower edge of the bars there is only a narrow gap (e) for the passage of the ashes.

2. Cremation furnace for corpses according to Claim 1 characterized by the fact that under the bars of the grate (b) are installed rotating valves (k) made of steel resistive to the high temperatures, or closures that can be extracted sideways which split the grate and the post-combustion chamber (f) below into chambers (9, 10, 11, 12) which enable the combustion gases to be made to flow in a controlled way upward through one part of the grate and downward through the other.

3. Cremation furnace for corpses according to Claims 1 and 2 characterized by the fact that for the combustion-air feed three groups of air vents at three different levels are provided, the first group (g) being situated at the level of the upper edge of the high bars of the grate (b), the second group (h) at the level of the upper edge of the low bars of the grate (c), and the third group (i) at the lower edge of the bars of the grate and by the fact that each individual opening can be controlled separately.

4. Cremation furnace for corpses according to Claims 1-3 characterized by the fact that, in order to bring about the well-known circulation of the combustion gases and the combusted gases, there is a blower (s) which takes in the combustible gases or the combusted gases via discharge vents (r) located in the vault of the cremation chamber and pushes them through diversion channels (v, w) as well as distribution channels (6, 7 and 8) into the post-combustion chamber (f) from where the combustion gases or the combusted gases return cyclically into the cremation chamber passing in front of the bars of the grate with its burners or heating bars.”

Noteworthy also is the design of the Swiss Company E. Emch & Co. of Winterthur, which installed two gas-fired furnaces in the Zürich Crematorium in the fall of 1932, replacing older coke-fired furnaces. They are described as follows by H. Henzi (Henzi 1934, pp. 63-65; Document 68):

“The Emch furnace consists of a muffle, an ash channel, an ash chamber and a recuperator for the preheating of the combustion air by means of the hot discharge gases. The discharge gases flow into the furnace from the top down, countercurrently to the combustion air. The removal of the glowing ashes from the ash channel into the ash chamber is done in the Zürich Furnace by means of a brush running on a rail.

In two neighboring rooms, one of which was formerly used for coke storage, an almost-silent blower (Sulzer) is set up in suction for each furnace providing the draft needed for the cremation; the draft is adjusted to the variations of the demand by means of the chimney damper. The air vents and the chimney damper can be operated from a central location, i.e. from the first floor, where the gas burners and the instruments for the control of the furnace temperatures and of the draft are located. The small dimensions of the existing chimneys and the height of the furnace (4.5 m between the grate of the muffle and the smoke trap) have made necessary the blowers in suction, especially for the first phase of the cremation. Moreover, the chimneys have been shortened by 80 cm during the reconstruction of the furnaces to hide them from view from the front part of the crematorium. For the heating and the possible reheating during the final phase of the cremation, two GAKO turbulence burners have been installed (Gesellschaft für Gas- und Kohlenstaubfeuerungen, Essen). They allow both the primary and the secondary air to be controlled.

The secondary air, moreover, on entering the furnace, passes through a tube in which there is a ‘distributor’; in this way it receives a high kinetic energy and produces a long and wide flame. In order to obtain a good radiation, the temperature of the flame is taken only up to bright yellow. The two gas burners are located some 30 cm above the grate of the muffle in the front part of the furnace. To be on the safe side, in the first furnace, in the first discharge channels under the ash channel, two more burners had been installed simply to facilitate heating. But it soon turned out that the two upper burners were sufficient for the task, and those burners were therefore dropped for the second furnace. In an adjoining room is a pressure-control device for the gas, a safety valve which is closed when the flow of gas is interrupted, as well as two gas meters. The room is well ventilated to the outside and can be entered only through a door located on the ground floor of the furnace hall. The furnace hall itself can be ventilated easily and the service staff of the crematorium can enter and leave at any time.”

Henzi then goes on to discuss the performance and the results of the operation of the new furnaces (ibid., p. 65):

“After some minor difficulties earlier on, which were due to the training of the personnel with respect to the new fuel, the unit satisfied all interested parties and fulfilled expectations. In the Zürich Furnaces a cremation takes one hour to one hour and a half on average. Hence, during the normal working shifts [of the operators] 6-7 cremations per day can be carried out without any difficulty. During the construction period, with only one furnace being available, it was at times necessary to perform up to 9 cremations per day by having the personnel work overtime. The burners make only a very low noise, which cannot be heard in the hall where the funeral services take place. As the two blowers are located in separate rooms, the furnaces can function freely even during the funeral service.

The gas consumption depends primarily on an experienced and attentive operator, especially with respect to proper control of the chimney draft and of the air vents which must be constantly adjusted to the cremation process and therefore requires continual attention. It is also affected to a great extent by the particulars of the corpse, by the uniformity of the heating, and by the throughput load on the furnace. When the load is high, the amount of gas needed for heating averages out over several cremations and the average gas consumption, i.e. the consumption per cremation calculated over the span of one day, becomes small. The days from Tuesday through Friday show the most favorable consumption, with the furnace already having been in operation on Monday and therefore being well warmed up. On Saturday cremations usually take place only in the morning; therefore, the specific consumption is a little higher on that day.

By means of two temperature charts from the temperature recorder [Documents 79 and 80], it is possible to verify the course of the cremation and the operation of the furnaces. The initial phase of a cremation requires a particularly high air feed and a strong draft of the chimney; on the temperature charts this shows up in a strong increase in the temperature of the discharge gases in the lower channels.”

The two charts published by Henzi in the article cited cover 5 and 7 cremations, respectively, carried out on October 26th and 27th, 1933, with average consumptions of 28 and 26.9 m³ of gas for each cremation respectively. The temperature of the preheated air (lower curve) stayed around 200°C, that of the combusted gases in the lower channels of the recuperator (middle curve) fluctuated between 350 and 500°C, whereas the muffle temperature (upper curve) held between 700 and 800°C (Documents 79 & 80).

In the six months between July 1st and December 31st, 1933, 510 cremations took place in Furnace I on 112 operating days with an average consumption of 34 m³ of gas per cremation (about 136,000 kcal); Furnace II saw 288 cremations on 92 days with an average consumption of 59 m³ of gas (about 236,000 kcal) per cremation. In comparison, the coke-fired furnaces, which had been in service previously, had cremated 1,834 corpses with an average consumption of 112 kg of coke (about 784,000 kcal) for each cremation between January and November 1932.

A third gas-fired furnace was installed at the Zürich Crematorium in 1935 (Document 69). It exploited the operational experience gathered in the meantime with Furnaces I and II.

The experiments done by Professor Schläpfer with those furnaces at that time show that the average CO2 content of the combusted gases was 4.5% in these furnaces, while that of Furnace III was 7% (Schläpfer 1937, p. 159). As the maximum CO2 content was 17.9% (ibid., p. 151), the respective Excess Air ratios were 3.97 and 2.55 on average.

Professor Schläpfer published various technical charts which are of particular interest. Here we will examine those which give the CO2 content in the combusted gases during the cremation.

Figure 9 (Document 70) shows the recordings made on November 30th, 1932 for the muffle temperature, for the temperature of the discharge gases in the flue duct and for the CO2 content over five consecutive cremations done in Furnace II with air feed from above. Initially the CO2 content rose to 10% but later settled rapidly around 3 to 4%.

Figure 10 (Document 71) shows measurements taken on February 27th, 1936, on Furnace III with lateral air feed. Nine corpses were cremated on that day. The CO2 content initially rose up to 16% but went down to 1% towards the end.

Figure 11 (Document 72) represents the heat loss of the combusted gases in kcal/min and in % of the heat input from the combustion of the corpse over the same span of time in relation to the CO2 content of the combusted gases. We see that for a CO2 content of 4% the heat loss via the combusted gases is as high as the heat generated during the cremation (100%).

Figure 13 (Document 73), on the other hand, illustrates the variations in the heat requirements per cremation as a function of the number of daily cremations for Furnaces II and III.

The heat balance of Furnace II for the tenth cremation is the following:


	
		
				
– heat lost with the discharge gases:


				
–177,000 kcal


		

		
				
– heat loss due to radiation and conduction:


				
–72,000 kcal


		

		
				
– heat contribution from the corpse and the coffin:


				
150,000 kcal


		

	

On balance, we have 150,000 – (177,000 + 72,000) = –99,000 kcal, or 99,000 ÷ 4,500 = 22 m³ of city gas (heat consumption for the tenth cremation). Here the losses have been arrived at experimentally. The daily heat loss due to conduction and radiation is 720,000 kcal. On Schläpfer’s chart, this heat is distributed over the number of cremations (actually, over the hours of operation of the furnace), and in this particular case, it amounts to 720,000 ÷10 = 72,000 kcal per cremation.


	5.3. Electrically Heated Furnaces

As we have seen in Chapter III, the use of electricity was considered as early as the beginning of the last century and was then perfected and used for the first time in an actual cremation furnace in the 1930s.

In April of 1930, the Swiss Confederation granted a patent for an electrically heated cremation furnace to Emch & Co. of Winterthur; the rights for Germany were ceded to J.A. Topf & Söhne of Erfurt.

Friedrich Hellwig published a vertical cross-sectional view of this furnace (Document 74) and commented on it as follows (1931a, pp. 397f.):

“On the side walls of the cremation muffle V there are heating elements H. Other elements are located on the sides of the inclined planes and below the floor O. The combusted gases leave the muffle through the grate Ro downwards, then enter the lateral channels A, arriving in the post-combustion chamber N, and leave via the chimney K which is above the furnace. Between the smoke channels A and the muffle are the recuperators Re, into which the fresh air flows from below, and arrives, after having been heated, in the cremation chamber via the slits B in the upper part of the muffle.

The idea is that the furnace is heated during the night with cheaper electricity and thus needs only little additional current for the actual cremation.

During heating, the chimney damper Kl and the fresh-air inlets of the recuperators must be closed, but in this phase the upper closure S of the muffle must be open. In this way, a continuous circulation of the air within the furnace is generated, leading to the walls of the muffle starting to glow and the other parts heating up well.

Before the first corpse is introduced, the chimney damper Kl and the fresh-air inlets to the recuperator are opened.

The total power of the heating elements, some 100 kW, is distributed over three groups:

a) The vertical walls of the cremation chamber above the level of the coffin with a total height of 800 mm and a total radiating surface of 3.6 m² and an output of 57 kW.

b) The inclined sidewalls below the coffin with a height of 300 mm and a total radiating surface of 1.4 m² and an output of 21 kW.

c) The floor of the muffle with a total surface area of 1.4 m² and an output of 21 kW.

This output allows the complete heating of the furnace in two and a half hours with an energy consumption of 200-250 kWh. For the subsequent cremations, which require 43 m³ of gas on average, the consumption would be some 156 kWh per cremation.

Group a) on the one hand and groups b) and c) on the other are separately connected to three lines, which allows them to be fed 42, 57 or 99 kW. Only parts b) and c) should be needed for the cremation and the reduction of the ash.

As far as the structure is concerned, heating elements a) and b) are constituted by bricks with two longitudinal openings forming a unit which can be inserted at the points provided for it. The bricks mentioned have further openings towards the furnace chambers; the elements can therefore radiate directly. They are made of a special nickel-chromium alloy and are said to have a section of 80 mm², which would correspond to a diameter of 10 mm. They have a large thermal inertia to avoid any overheating that would be caused primarily by the flames. For using elements of this diameter they must be connected to a supply of about 100 volts.

The layout of this furnace appears to be very sound, and the fact that during the preheating neither gases nor smoke is generated allows the furnace to be closed; the heat is thus accumulated totally, aside from radiation losses from the outside of the furnace.”

In Europe the first electrically fired furnace was started up in the Biel Crematorium on August 31, 1933. Other furnaces of this kind were installed at Erfurt (December 1933), at Essen (October 1935) at Harrogate, England (October 1936), at Croydon, England (May 1937) and at Semil, Czechoslovakia (July 1937) (in that order; Phoenix 1938, p. 18).

The electric furnace at Biel was built by Brown, Boveri & Co. of Baden, a company still active in this field today,40 under the supervision of Hans Keller, who had called for electrical firing already while doing his experiments with the coke-fired furnace. H. Keller has written two accounts on the performance of the experimental furnace at Biel (H. Keller 1934, abridged in H. Keller 1935a, pp. 65-70; H. Keller 1935c). I present a summary of the essential parts.

As results from Documents 75 and 76 showing the vertical and horizontal sections of the old coke furnace (A) and the new electric furnace (B), the latter had a considerably lower volume, 11 m³ as against 80 m³ for the coke furnace. With respect to the duration of a cremation, H. Keller wrote (1935c, p. 3):

“The duration of the cremation for an initial temperature of 700°C is 2 hours. It is thus a little shorter than for a coke furnace.[41] This is due to the fact that the cremation takes place in pure hot air; hence, there are no gases acting against the combustion, except for nitrogen. The size of the corpse has little effect on the time, more on the speed at which the flame spreads and on the combustibility of the corpse. The great majority burns within two hours with an initial temperature of 700°C. Cases in which the cremation is over in one and a half hours are very rare. Somewhat more frequent are cases in which the corpse does not burn easily and the cremation may take up to five hours.”

On this point, he has some further remarks (1934, pp. 12f.):

“There are corpses which burn easily and thus require a short time for the cremation. But there are other corpses that do not want to burn, requiring three hours and even longer. This variability shows up also in the composition of the gas and in the temperature. Corpses burning easily will initially produce up to 16%, even 17% of CO2; with corpses that are difficult to burn, this value goes down to 4%. The cause of this interesting phenomenon is still unknown and requires further scientific research.

In the case of a normal body, the duration for the electric furnace at Biel is around two hours. The CO2 content is 14-16% initially, stays at that level for about one-half hour, and then decreases continuously until the end of the cremation has been reached. Something similar can be said about the temperature. If the corpse burns well, the temperature rises from 700 to 1000°C and higher without additional heating of the cremation muffle. If the corpse belongs to the type that does not burn well, it is difficult to hold the temperature at 700°C. The same thing can be said about the formation of smoke. If smoke develops, the combustion is incomplete, heat generation and CO2 content are minimal, and the combustion temperature is low.”

H. Keller had 23 temperature probes installed in the furnace; thanks to them, it was possible to observe the cremation process through all of its phases from the point of view of heat technology. He produced two charts covering three cremations (Documents 83 and 84). The six curves of these charts refer to the following temperature values:


	
		
				
Curve 1:


				
cremation chamber


		

		
				
Curve 2:


				
post-combustion channel


		

		
				
Curve 3:


				
combusted gases behind the furnace and in front of recuperator


		

		
				
Curve 4:


				
combusted gases behind recuperator


		

		
				
Curve 5:


				
combustion air behind recuperator


		

		
				
Curve 6:


				
combustion air behind the electric heating coils and in front of entry into the cremation chamber


		

	

The charts show that the combustion air entered the muffle at a temperature of 600 to 700°C, and that was one of the reasons for the better combustion on the electric furnace. As Kessler noted, combustion in the electric furnace no longer took place only in the cremation chamber, but occurred essentially in the post-combustion channels. This resulted in a better heat distribution in the furnace, which contributed to an increase in its life (H. Keller 1935c, pp. 3f.). According to H. Keller’s results, energy consumption for the electric furnace was only 13 to 14% of that of a coke-fired furnace (1934, p. 6).

In the succeeding years, Brown Boveri & Co. designed a standard furnace (Document 77), from which the more-recent model of BBC Brown Boveri is derived. The structure of the new device is described by G. Keller (not to be confused with Hans Keller). It showed a performance positively superior to that of the first experimental furnace at Biel (G. Keller 1942, p. 4):

“The cremation chamber, one meter wide, one meter high and two meters forty long, is divided by the grate placed on its longitudinal axis into the main cremation chamber and the ash-collection chamber. Alongside and below the ash-collection chamber are located the post-combustion channels in which the smoke combustion takes place.

This ash-collection chamber, surrounded on three sides by the well-heated post-combustion channels, holds the ashes until they are moved to the post-combustion grate in a glowing state; they thus burn out completely to the point of turning white. The narrow gaps of the main grate prevent larger uncombusted parts from falling through. The smaller particles, mainly charcoal, which do not burn to completion in the ash-collection chamber, can be placed onto a shell-shaped post-combustion grate where they turn to ash. This post-combustion grate can be separated from the ash-collection chamber by means of a refractory plate, therefore a further cremation can be carried out in the main cremation chamber while the ash of the previous corpse burns out, and there is no mixing of ashes from the two corpses.

The cremation air enters sideways above the grate and the combusted gases flow downwards through the grate into the ash-collection chamber; from there, through side channels below it, they flow into the recuperator and to the chimney. Jets of hot air directed at certain points in the post-combustion channels by means of nozzles reduce the formation of smoke. The great variation of bodies to be cremated with respect to the amount of combustible parts (which produce heat) requires appropriate measures for the control of primary air, fed to the main cremation muffle, and of secondary air, fed to the post-combustion channels.

Good preheating of the combustion air is, moreover, useful for the prevention of smoke and, at the same time, for a recovery of the cremation heat. This preheating takes place in a metallic recuperator with spiral channels [Document 77, No. 3]. The combusted gases, which go to the chimney, flow through the inner channel of the coil from the center to the outside whereas the fresh air flows through the outer channel from the outside towards the center. The cooling of the combusted gases and the heating of the combustion air are shown on the temperature trace of a cremation, as well as on the complete temperature chart of a cremation. The good heat exchange of 40,000 kcal/hr in a piece of equipment only 0.25 m³ in size results from the opted-for high velocity of the gases and of the air. In order to reduce the pressure loss which occurs in the recuperator, the static pressure of the fresh-air blower and that of the combusted gases was set sufficiently high.”

G. Keller also published a temperature chart for four cremations in the crematorium at St. Gallen (Document 85), which shows a considerably shorter cremation time than was obtained with the Biel furnace: about one hour and twenty minutes.

The consumption of electrical energy in this unit was extremely low, even in cases of isolated cremations: for example, data published by G. Keller for the Bern furnace show that in January and February of 1942, with 67 and 60 cremations respectively, the average consumption for one cremation was 12.47 kWh (ibid., p. 5).

The electric furnace rapidly became the most potent competitor for the gas-fired furnace, and thus we also encounter polemics concerning the economies of the two heating systems, which involved Hans Keller directly as one of the major proponents of electric heating at that time (H. Keller 1935b, p. 176; Jordan/Deringer 1936, p. 16).

By the beginning of the 1930s, coke-fired cremation furnaces with a gasifier had reached the pinnacle of their technical perfection but also began their inexorable decline: their destiny now was demolition42 or the retrofitting to gas firing (Repky 1932).


	6. The Duration of the Cremation Process

Cremation is a physico-chemical process which for its completion requires a duration that may be called natural, in the sense that it is not possible to shorten it at will, whatever the furnace system used.

This duration depends essentially upon the chemical composition of the human body, whose protein structure strongly resists combustion, as has already been noted by the engineer Martin Klettner (see Unit II, Chapter 3) and has been confirmed by the specific scientific experiments run in England in the 1970s, which we will discuss later. This is due to the body’s relatively high nitrogen content, to its high ignition temperature, and to the chemical changes which the proteins undergo at higher temperatures, all being aggravated further by the fact that these substances are, as it were, immersed in the water of the human body to the effect that nothing will burn until this water has evaporated.

In other words, a cremation which takes place under optimum conditions cannot proceed more quickly than the “natural” time needed for the progression of the combustion. In the same way, a cremation takes longer the more it is performed under non-optimal conditions, be that because of incompetent or negligent operation of the furnace, and/or because of inadequacies in the design or condition of the unit. In present-day gas-fired furnaces, this lower limit is about one hour (see Chapter 11).

Before we look at the data found in the specialized literature, we must define what we mean by the duration of a cremation. Although it may be said that a cremation is over only when the ashes of the corpse are removed from the furnace, normally the duration of a cremation in a furnace not equipped with a post-combustion grate is the time elapsed between the introduction of the coffin into the cremation chamber and the transfer of the ashes from the inclined plane of the post-combustion chamber into the ash chamber where they will eventually burn out. In a furnace with a post-combustion grate, such as the gasifier furnaces built by Beck and Topf in the 1930s or the Volckmann-Ludwig gas-fired furnace, the reference time is given by the moment at which the glowing ashes are moved from the inclined plane of the post-combustion chamber or from the floor of the muffle to the post-combustion grate.

However, even though this was contrary to Kessler’s ethical and professional norms drawn up in 1932 (see Chapter 8), some crematoria would introduce a subsequent corpse into the cremation chamber even as the residues from the previous body were still burning out on the inclined plane of the post-combustion chamber. Thus, two corpses were in the same furnace simultaneously, albeit in separate chambers and in different phases of the cremation. As we have seen in the preceding chapter, such a procedure was standard practice in furnaces like the Volckmann-Ludwig unit at Stuttgart, which had a lid for the isolation of the post-combustion chamber.

The difference in the durations of cremations carried out in accordance with these two different criteria is not irrelevant, as is shown for example by Kessler’s observations with the experimental Volckmann-Ludwig Furnace at Hamburg in 1931: on average, a cremation up to the transfer of the residues of the corpse from the plate at the floor of the cremation chamber (which, in this type of furnace, played the part of a grate) to the post-combustion grate for the final burn-out took about one hour in case of continuous operation of the furnace, but for the overall cremation (up to the final withdrawal of the ashes) Kessler recorded durations varying between 1 hour and 43 minutes and 2 hours and 45 minutes (Kessler 1931a, p. 37).

In the experimental Volckmann-Ludwig Furnace, the solar plexus of the corpse did not burn completely in the cremation chamber but only on the post-combustion grate, therefore, when the next corpse was introduced into the cremation chamber, the cremation of the previous one wasn’t over yet. Heated by means of city gas as it was, this furnace could be run uninterruptedly and could carry out 20 to 22 cremations per day in 24 hours of continuous operation according to its designers (see Chapter 5).

In furnaces not having a post-combustion grate it was no doubt possible to introduce the next corpse into the cremation chamber as soon as the residues of the previous one had dropped through the bars of the grate onto the inclined plane without waiting for them to burn out completely, even though this was not allowed for ethical and esthetic reasons. Still, if we are to believe the minimum times reported for the Schneider and Topf gasifier furnaces (45 minutes) in some crematoria, one has to assume that this rule apparently was not always followed.

Not fulfilling this requirement – which specified that the residues of a corpse could only be moved when they were no longer aflame – was of course possible also in furnaces with a post-combustion grate, and so R. Kessler explains precisely along those lines the stupendous results of the experimental furnace at Hamburg (2,500 corpses cremated in 7 months with a total consumption of 100 m³ of gas; Kessler 1931a, pp. 37f.):

“The administration of the Hamburg-Ohlsdorf C emetery generally assumes an average consumption of 7 m³ for a cremation. The operators receive a bonus amounting to half the cost of the gas in case of a lower consumption. Here we have, no doubt, a great risk for cremations to be run not in accordance with the rules. The operator is obviously interested in not letting the temperature of the furnace drop too far. This possibility exists mainly in the final phase of the cremation. If he feeds little air so as not to let the furnace cool and thus arrive at a savings, the end of the cremation is drawn out. If he speeds the cremation with sufficient air feed, following his instructions to the letter, the furnace will cool and he has to supply more gas to heat it up again. That reduces his bonus. Therefore, there is the risk that, because of a disregard for the operating instructions, the remains [of the corpse] are moved to the post-combustion grate already before all the combustible matter of the corpse has been consumed.”

In the table below I have summarized the data for the average duration of a cremation in furnaces with a gasifier:43


	
		
				
Furnace system


				
Average duration of a cremation [hr]


		

		
				
Siemens


				
1½


		

		
				
Klingenstierna


				
1 – 1½


		

		
				
Schneider


				
¾ – 1½


		

		
				
Ruppmann


				
1¼ – 1¾


		

		
				
Topf


				
¾ – 1½


		

	

In a publication concerning the Paris Crematorium of Père-la-Chaise the following operating result of the years 1889-1893 are given (Préfecture… 1893, p. 14.):


	
		
				
1889 – Furnace Toisul & Fradet


		

		
				
Age

[yrs]


				
Sex


				
Total


				
Duration of Cremation [hrs]


		

		
				
M


				
F


				
 


				
< 1


				
1 – 1½


				
> 1½


				
Average


		

		
				
0-9


				
3


				
2


				
5


				
5


				
/


				
/


				
40 min.


		

		
				
10-29


				
3


				
2


				
5


				
2


				
2


				
1


				
60 min.


		

		
				
30-50


				
8


				
5


				
13


				
3


				
9


				
1


				
70 min.


		

		
				
≥60


				
9


				
4


				
13


				
/


				
11


				
2


				
75 min.


		

		
				
Totals


				
23


				
13


				
36


				
10


				
22


				
4


				
 


		

	

 


	
		
				
1890 – Furnace Toisul & Fradet


		

		
				
Age

[y]


				
Sex


				
Total


				
Duration of Cremation [h]


		

		
				
M


				
F


				
 


				
< 1


				
1 – 1½


				
> 1½


				
Average


		

		
				
0-9


				
12


				
6


				
18


				
17


				
1


				
/


				
40 min.


		

		
				
10-29


				
5


				
2


				
7


				
3


				
4


				
/


				
60 min.


		

		
				
30-50


				
28


				
14


				
42


				
12


				
30


				
/


				
62 min.


		

		
				
≥60


				
34


				
20


				
54


				
10


				
41


				
3


				
65 min.


		

		
				
Totals


				
79


				
42


				
121


				
42


				
76


				
3


				
 


		

	

 


	
		
				
1891 – Furnace Fichet


		

		
				
Age

[yrs]


				
Sex


				
Total


				
Duration of Cremation [hrs]


		

		
				
M


				
F


				
 


				
< 1


				
1 – 1½


				
> 1½


				
Average


		

		
				
0-9


				
8


				
5


				
13


				
12


				
1


				
/


				
38 min.


		

		
				
10-29


				
2


				
6


				
8


				
5


				
3


				
/


				
58 min.


		

		
				
30-50


				
49


				
15


				
64


				
38


				
25


				
1


				
59 min.


		

		
				
≥60


				
36


				
13


				
49


				
21


				
27


				
1


				
59 min.


		

		
				
Totals


				
95


				
39


				
134


				
76


				
56


				
2


				
 


		

	

 


	
		
				
1892 – Furnace Fichet and subsequently Toisul & Fradet


		

		
				
Age

[yrs]


				
Sex


				
Total


				
Duration of Cremation [hrs]


		

		
				
M


				
F


				
 


				
< 1


				
1 – 1½


				
> 1½


				
Average


		

		
				
0-9


				
9


				
4


				
13


				
12


				
1


				
/


				
38 min.


		

		
				
10-29


				
6


				
6


				
12


				
6


				
4


				
2


				
63 min.


		

		
				
30-50


				
55


				
23


				
78


				
27


				
45


				
6


				
66 min.


		

		
				
≥60


				
35


				
21


				
56


				
26


				
27


				
3


				
64 min.


		

		
				
Totals


				
105


				
54


				
159


				
71


				
77


				
11


				
 


		

	

 


	
		
				
1893 – Furnace Fichet and subsequently Toisul & Fradet


		

		
				
Age

[yrs]


				
Sex


				
Total


				
Duration of Cremation [hrs]


		

		
				
M


				
F


				
 


				
< 1


				
1 – 1½


				
> 1½


				
Average


		

		
				
0-9


				
6


				
7


				
13


				
13


				
/


				
/


				
37 min.


		

		
				
10-29


				
11


				
1


				
12


				
9


				
3


				
/


				
51 min.


		

		
				
30-50


				
38


				
21


				
59


				
41


				
18


				
/


				
55 min.


		

		
				
≥60


				
48


				
18


				
66


				
41


				
24


				
1


				
54 min.


		

		
				
Totals


				
103


				
47


				
150


				
104


				
45


				
1


				
 


		

	

The data for the years 1891 and 1893 are at or even below the limit of the later operations and, if they are accurate,44 can only refer to the main combustion, not including the time needed for the post-combustion. This is evident already from a simple comparison with an extract of the report of the Municipal Construction Office of Stuttgart as authored by Prof. Robert Nagel concerning 48 cremations carried out between July 20th and September 15th, 1909, in the local Ruppmann furnace. The average duration of a cremation was 1 hour and 33 minutes, the minimum was 1 hour and 10 minutes and the maximum was 2 hours and 30 minutes (Nagel 1922, p. 36).

Paul Freygang adds more important technical data: Average consumption of coke for each cremation: 207 kg; chimney draft: 11.3 mm water column shortly before the introduction of the corpse and 10.8 mm after the cremation. The average temperatures of the cremation chamber, exhaust and combustion air exiting the recuperator, as measured by thermocouples, are summarized in the table below (Freygang 1914, p. 476):


	
		
				
Measuring time


				
Temperatures [°C]


		

		
				
muffle


				
exhaust gases


				
air ducts


		

		
				
left


				
right


		

		
				
Right before introduction


				
1002


				
547


				
442


				
421


		

		
				
Right after introduction


				
997


				
612


				
416.5


				
389.5


		

		
				
After 10 min.


				
975


				
656


				
401.5


				
372.5


		

		
				
After 20 min.


				
968.5


				
872


				
391.5


				
369.5


		

		
				
After 30 min.


				
972


				
671.5


				
393.5


				
373.5


		

		
				
After 45 min.


				
979.5


				
658


				
398


				
376


		

		
				
After 60 min.


				
986.5


				
639


				
410


				
389


		

		
				
After 75 min.


				
989


				
620


				
417.5


				
397.5


		

		
				
After 90 min.


				
982


				
608.75


				
421


				
402


		

		
				
Shortly after end


				
973


				
596


				
409


				
402


		

	

The furnace offered by the W. Müller Co. to the Dachau Concentration Camp specified an average of 1 hour and 30 minutes for one cremation, according to the supplier.

A survey carried out by Prof. Paul Schläpfer on the Swiss crematoria in the 1930s yielded the following data for coke-fired furnaces (Schläpfer 1937, table outside of text):


	
		
				
Location


				
Year built


				
Average duration (hrs)


		

		
				
Davos


				
1913


				
2


		

		
				
Rüti


				
1929


				
345


		

		
				
Solothurn


				
1924/25


				
2 – 3


		

		
				
Olten


				
1918


				
1 – 2


		

		
				
Neuchâtel


				
1923


				
2


		

		
				
Lugano


				
1916


				
1


		

		
				
Schaffhausen


				
1914


				
1½ – 2


		

		
				
Lucerne


				
1924


				
2½ – 3


		

		
				
Biel


				
1911


				
1 – 2


		

		
				
Aarau


				
1912


				
2½ – 3


		

		
				
St. Gallen


				
1902


				
2¾


		

		
				
St. Gallen


				
1926


				
1½ – 1¾


		

	

The figures quoted have only an indicative value, as they may have been affected by motives of propaganda or competition. Hence, as an objective and unassailable reference point, I shall instead use the figures presented in a series of charts concerning cremations produced by technical measuring devices installed in the furnaces. The charts concerning the experiments performed by Richard Kessler, which we examined in Chapter 4, are particularly important in this respect. For these, we may rightly assume that the cremations took place under optimum conditions, not only because of the advanced design of the furnace (Gebrüder Beck, Offenbach), but also because of the care exercised by Kessler in preventing leakage of air, because of the use of proper instruments to observe the cremation process throughout all of its stages, and because of the particularly careful operation of the furnace under the supervision of a specialized engineer.

The average duration of a cremation was 1 hour and 26 minutes in the case of coke, and 1 hour and 22 minutes in the case of briquettes.

Let us now look at the individual charts.


	6.1. Cremation Furnace with a Coke-Fed Gasifier

	Chart No. 1 (Documents 47f.)

	
		
				
Furnace design:


				
Gebrüder Beck, Offenbach


		

		
				
Location:


				
Dessau


		

		
				
Number of consecutive cremations:


				
8


		

		
				
Start of first cremation:


				
9:30 AM


		

		
				
End of last cremation:


				
9:00 PM


		

		
				
Total duration of cremations:


				
11 hr 30 min


		

		
				
Average duration of one cremation:


				
1 hr 26 min


		

		
				
Duration of the individual cremations:


				
 


		

		
				
1) from 9:30 to 11:13 =


				
1 hr 43 min


		

		
				
2) from 11:14 to 12:55 =


				
1 hr 41 min


		

		
				
3) from 12:58 to 14:10 =


				
1 hr 12 min


		

		
				
4) from 14:15 to 15:31 =


				
1 hr 16 min


		

		
				
5) from 15:34 to 16:39 =


				
1 hr 05 min


		

		
				
6) from 16:40 to 18:38 =


				
1 hr 58 min


		

		
				
7) from 18:38 to 19:56 =


				
1 hr 18 min


		

		
				
8) from 20:00 to 21:00 =


				
1 hr


		

		
				
Duration of shortest cremation:


				
1 hr


		

	

	
Chart No. 2 (Document 78)

	
		
				
Furnace design:


				
not indicated


		

		
				
Location:


				
not indicated


		

		
				
Number of consecutive cremations:


				
3


		

		
				
Start of first cremation:


				
10:30 AM


		

		
				
End of last cremation:


				
3:45 PM


		

		
				
Total duration of cremations:


				
5 hrs 15 min


		

		
				
Average duration of one cremation:


				
1 hr 45 min


		

		
				
Duration of shortest cremation:


				
1 hr 15 min (child)


		

	

	6.2. Cremation Furnace with Briquette-Fed Gasifier

	Chart No. 3 (Documents 49f.)

	
		
				
Furnace design:


				
Gebrüder Beck, Offenbach


		

		
				
Location:


				
Dessau


		

		
				
Number of consecutive cremations:


				
8


		

		
				
Start of first cremation:


				
9:00 AM


		

		
				
End of last cremation:


				
8:00 PM


		

		
				
Total duration of cremations:


				
11 hrs


		

		
				
Average duration of one cremation:


				
1 hr 22 min


		

		
				
Duration of individual cremations:


				
 


		

		
				
1) from 9:00 to 10:44 =


				
1 hr 44 min


		

		
				
2) from 10:45 to 12:00 =


				
1 hr 15 min


		

		
				
3) from 12:00 to 13:30 =


				
1 hr 30 min


		

		
				
4) from 13:34 to 14:45 =


				
1 hr 11 min


		

		
				
5) from 14:45 to 16:02 =


				
1 hr 17 min


		

		
				
6) from 16:02 to 17:15 =


				
1 hr 13 min


		

		
				
7) from 17:18 to 18:20 =


				
1 hr 02 min


		

		
				
8) from 18:20 to 20:00 =


				
1 hr 40 min


		

		
				
Duration of shortest cremation:


				
1 hr 02 min


		

	

	6.3. Cremation Furnace Heated with Gas

	Chart No. 4 (Documents 51f.)

	
		
				
Furnace design:


				
Gebrüder Beck, Offenbach


		

		
				
Location:


				
Dessau


		

		
				
Number of consecutive cremations:


				
8


		

		
				
Start of first cremation:


				
8:22 AM


		

		
				
End of last cremation:


				
6:00 PM


		

		
				
Total duration of cremations:


				
9 hrs 38 min


		

		
				
Average duration of one cremation:


				
1 hr 12 min


		

		
				
Duration of individual cremations


				
 


		

		
				
1) from 8:22 to 9:30 =


				
1 hr 8 min


		

		
				
2) from 9:31 to 10:30 =


				
59 min


		

		
				
3) from 10:32 to 11:39 =


				
1 hr 7 min


		

		
				
4) from 11:40 to 12:32 =


				
52 min


		

		
				
5) from 12:35 to 13:55 =


				
1 hr 20 min


		

		
				
6) from 13:56 to 15:12 =


				
1 hr 16 min


		

		
				
7) from 15:14 to 16:39 =


				
1 hr 25 min


		

		
				
8) from 16:41 to 18:00 =


				
1 hr 19 min


		

		
				
Duration of shortest cremation:


				
52 min.


		

	

	Chart No. 5 (Document 79)

	
		
				
Furnace design:


				
E. Emch & Co., Winterthur.


		

		
				
Location:


				
Zürich


		

		
				
Number of consecutive cremations:


				
546


		

		
				
Beginning of first cremation:


				
8:00 AM


		

		
				
End of fourth cremation:


				
around 3:45 PM


		

		
				
Total duration of cremations:


				
7 hrs 45 min


		

		
				
Average duration of one cremation:


				
1 hr 56 min


		

	

	Chart No. 6 (Document 80)

	
		
				
Furnace design:


				
E. Emch & Co., Winterthur (modified design)


		

		
				
Location:


				
Zürich


		

		
				
Number of consecutive cremations:


				
746


		

		
				
Start of first cremation:


				
around 8:50 AM


		

		
				
End of last cremation:


				
5:00 PM


		

		
				
Total duration of cremations:


				
8 hrs 10 min


		

		
				
Average duration of one cremation:


				
1 hr 21 min.


		

	

	Chart No. 7 (Document 81)

	
		
				
Furnace design:


				
Volckmann-Ludwig


		

		
				
Location:


				
Stuttgart


		

		
				
Year:


				
1931


		

		
				
Number of consecutive cremations:


				
5


		

		
				
Start of first cremation:


				
around 9:50 AM


		

		
				
End of last cremation:


				
around 5:20 PM


		

		
				
Total duration of cremations:


				
about 7 hrs 30 min


		

		
				
Average duration of one cremation:


				
about 1 hr 30 min


		

	

	Chart No. 8 (Document 82)

	
		
				
Furnace design, location, year:


				
as above


		

		
				
Number of consecutive cremations:


				
5


		

		
				
Start of first cremation:


				
around 10:45 AM


		

		
				
End of last cremation:


				
around 5:35 PM


		

		
				
Total duration of cremations:


				
about 6 hrs 50 min


		

		
				
Average duration of one cremation:


				
about 1 hr 22 min.


		

	

	6.4. Cremation Furnace Fired Electrically

	Chart No. 9 (Document 83)

	
		
				
Furnace design:


				
Brown, Boveri & Co., Baden (prototype)


		

		
				
Location:


				
Biel


		

		
				
Year:


				
1934


		

		
				
Number of consecutive cremations:


				
1


		

		
				
Duration of the cremation:


				
around 2 hrs 38 min.


		

	

	Chart No. 10 (Document 84)

	
		
				
Furnace design, location, year:


				
as above


		

		
				
Number of consecutive cremations:


				
2


		

		
				
Total duration of cremations:


				
about 4 hrs 8 min


		

		
				
Average duration of one cremation:


				
about 2 hrs 4 min.


		

	

	Chart No. 11 (Document 85)

	
		
				
Furnace design:


				
as above


		

		
				
Location:


				
St. Gallen


		

		
				
Year:


				
1942


		

		
				
Number of consecutive cremations:


				
4


		

		
				
Total duration of cremations:


				
5 hrs 20 min (effective)


		

		
				
Average duration of one cremation:


				
about 1 hr 20 min.


		

	

	Chart No. 12 (Document 54)

	
		
				
Furnace design:


				
Brown, Boveri & Co., Baden


		

		
				
Location:


				
Biel


		

		
				
Year:


				
1940


		

		
				
Duration of shortest cremation:


				
about 1 hr 10 min.


		

	

	Chart No. 13 (Document 55)

	
		
				
Furnace design:


				
as above


		

		
				
Location:


				
Biel


		

		
				
Duration of shortest cremation:


				
about 1 hr 10 min.


		

	

	
Chart No. 14 (Document 56)

	
		
				
Furnace design, location:


				
as above


		

		
				
Year:


				
1943


		

		
				
Durations of the individual cremations:


				
 


		

		
				
1) from 10:03 to 11:30 =


				
1hr 27 min


		

		
				
2) from 14:18 to 15:50 =


				
1 hr 32 min


		

		
				
3) from 8:28 to 10:15 =


				
1 hr 47 min


		

	

	Chart No. 15 (Document 57, upper chart)

	
		
				
Furnace design, location:


				
as above


		

		
				
Year:


				
as above


		

		
				
Start of cremation:


				
11:03 AM


		

		
				
End of cremation:


				
12:05 PM


		

		
				
Duration of cremation:


				
1 hr 2 min.


		

	

	Chart No. 16 (Document 57, middle chart)

	
		
				
Furnace design, location:


				
as above


		

		
				
Year:


				
as above


		

		
				
Start of cremation:


				
1:33 PM


		

		
				
End of cremation:


				
2:50 PM


		

		
				
Duration of cremation:


				
1 hr 17 min.


		

	

	Chart No. 17 (Document 57, lower chart)

	
		
				
Furnace design, location, year:


				
as above


		

		
				
Start of cremation:


				
11:00 AM


		

		
				
End of cremation:


				
12:05 PM


		

		
				
Duration of cremation:


				
1 hr 5 min.


		

	

Incineration lists of crematoria are no doubt reliable documents as well. Here I present an extract from a list of the Bielefeld Crematorium covering 26 cremations that took place between 5 and 23 December 1941 (Document 86). The majority of those cremated were detainees from the Wewelsburg Concentration Camp. The list is in conformity with the decree of the Reich Ministry of the Interior of August 10th, 1938 (see Chapter 8). The Bielefeld Crematorium was started up in 1938 and was coke-fired. The duration of the consecutive cremations is shown in the table below (the letter “W” indicates that it concerned the cremation of a Wewelsburg inmate).


	December 5, 1941

	
		
				
No. 1289 from 9:30 AM to 10:30 AM=


				
1 hr W


		

		
				
No. 1290 from 10:30 AM to 1:00 PM =


				
1 hr 30 min W


		

		
				
No. 1291 from 1:00 PM to 3:00 PM =


				
2 hrs


		

		
				
No. 1292 from 3:00 PM to 5:00 PM =


				
2 hrs


		

	

	December 10, 1941

	
		
				
No. 1294 from 8:30 AM to 10:00 AM =


				
1 hr 30 min W


		

		
				
No. 1295 from 10:00 AM to 11:30 AM =


				
1 hr 30 min W


		

		
				
No. 1296 from 11:30 AM to 2:00 PM =


				
2 hrs 30 min


		

		
				
No. 1297 from 2:00 PM to 4:45 PM =


				
2 hrs 45 min


		

	

	December 15, 1941

	
		
				
No. 1299 from 9:00 to 10:30 AM =


				
1 hr 30 min W


		

		
				
No. 1300 from 10:30 AM to 12:00 PM =


				
1 hr 30 min W


		

		
				
No. 1301 from 12:00 PM to 2:00 PM =


				
2 hrs W


		

		
				
No. 1302 from 2:00 PM to 3:30 PM =


				
1 hr 30 min W


		

		
				
No. 1303 from 3:30 PM to 4:30 PM =


				
1 hr W


		

	

	December 18, 1941

	
		
				
No. 1305 from 8:00 AM to 9:30 AM =


				
1 hr 30 min


		

		
				
No. 1306 from 9:30 AM to 11:00 AM =


				
1 hr 30 min W


		

		
				
No. 1307 from 11:00 AM to 12:00 PM =


				
1 hr W


		

		
				
No. 1308 from 12:00 PM to 1:30 PM =


				
1 hr 30 min W


		

		
				
No. 1309 from 1:30 PM to 3:15 PM =


				
1 hr 45 min W


		

		
				
No. 1310 from 3:15 PM to 4:15 PM =


				
1 hr W


		

		
				
No. 1311 from 4:15 PM to 5:15 PM =


				
1 hr W


		

		
				
Average duration of one cremation:


				
1 hr 30 min


		

		
				
Duration of shortest cremation:


				
1 hr.


		

	

In the 1970s, scientific experiments were done in England with the aim of identifying the most-important factors having an influence on the cremation process. The results were read at the annual convention of the Cremation Society of Great Britain in July of 1975.

The experiments were done along two lines: a preliminary investigation in the Breakspear Crematorium at Ruislip, and a full investigation in the Chanderlands Crematorium at Hull. The researchers conducting the experiments initially selected the following factors to be considered: the fuel, the type of furnace, the dimensions of the coffin (and of the corpse), the hygienic treatment (embalming) of the corpse, the cause of death, the furnace operator, and the use of different furnaces. The effects of varying technical factors were reduced by adopting the same gas-fired furnace (Dowson & Mason Twin Reflux Cremator) and the same furnace operator at both locations (Jones 1975, p. 81).

Taking into account these factors, 200 to 300 cremations were observed, and the data gathered were handed to the statistician of the group for a preliminary report. This analysis showed that, out of the factors considered initially, only four were significant: the age and the gender of the deceased, the cause of death and the temperature of the furnace. On the basis of these findings, the research was continued at the Hull Crematorium. Here it was found that the really decisive factors were the maximum temperature of the furnace and the gender of the deceased. The results obtained were incorporated into a chart by the statistician (Document 87), which one of the researchers, Dr. E. W. Jones, comments upon as follows:

“From his graph he [the statistician] was able to tell us (we felt this to be rather interesting) that there is a maximum point, or rather a minimum point, of incineration time below which it is impossible to go, and our statistician defined this as a thermal barrier that, because of the make, the nature of human tissues, you cannot incinerate them at a rate which is below round about 63 minutes.”

Some corpses may burn even within 60, 59 or 58 minutes: this is the lower limit of the thermal barrier (ibid., p. 88).

The chart shows that the duration which comes closest to the thermal barrier, set at 60 minutes, corresponds to a temperature of 800°C. When the temperature is raised to 1,000°C, the duration of the cremation rises to 67 minutes, and then drops again to 65 minutes at 1,100°C. At higher temperatures, which were not investigated, the duration should eventually fall and should drop below the thermal barrier at super-high temperatures. If one wanted to reduce the cremation time to 20 or 15 minutes – says Dr. Jones – it would be necessary to devise a furnace capable of running at 2000°C.

Then Dr. Jones adds (ibid.):

“Our statistician colleague did some work, he looked into the records of crematoria in Germany during the last war, and it would appear that the authorities there were presented with a similar problem – that they came up against a thermal barrier. They could not design a furnace that reduced the mean incineration time to a very practical effective level. So we started to look at why there is this thermal barrier with human tissues.”

The conclusion of the researchers is that the proteins of the human body undergo a chemical change when heated to 800 to 900°C, dissociating and recombining to form “that can only be described as a hard crust” which resists the process of cremation (ibid.).

I wish to add that the first part of the chart which covers the temperature of 400 to 600°C cannot correspond to actual experiments – because the ignition temperature of the heavy hydrocarbons which form during the gasification of the corpse is about 650°C – unless these temperatures are not the maximum temperatures but the temperatures at the moment of the introduction of the coffin.

While we are able to say, in a nutshell, that the cremation time has a lower limit of about 60 minutes and that this is an undeniable fact, we must stress, though, that this is not an absolute but a general limit: it refers to the average duration of several cremations, rather than to any single one. This appears clearly in Chart No. 4 where the shortest time (52 min) is below the limit, but the average duration of the cremations (1 hr 12 min) is well above it.

In any case, as the cremation time depends also on the mass of the corpse, it is obvious that, for any given combustion rate, the cremation of a normal corpse of lower mass takes less time. Here, of course, we are not speaking of a lean corpse as opposed to a fat one, but of a small body having, in proportion, the same fat and protein content of a normal body.

In the furnaces with a gasifier, as Kessler has shown in his experiments, the lower limit is about 80 to 85 minutes.


	
7. Heat Balance of a Coke-Fed Cremation Furnace

The consumption of fuel of a cremation furnace depends essentially on the design of the furnace, the cremation process, the frequency of cremations, the composition of the corpses, and the management of the furnace.

The design of the furnace is important because a more-massive structure absorbs a greater amount of heat before the thermal steady state is reached. For example, the Siemens Furnace at the Gotha Crematorium required 1,500 kg of lignite for the first cremation, the Schneider Furnace needed 400 to 500 kg of coke, and the Klingenstierna Furnace consumed 280 to 400 kg of coke (Heepke 1905b, p. 20).

Furthermore, as results from Schläpfer’s charts for the temperature profile in the walls of a muffle at various stages of the preheating process (Documents 88f.), a well-insulated furnace loses less heat through convection and radiation than a poorly protected one. From the studies run on the furnaces of the Zürich Crematorium in the 1930s one can see for example that the first two furnaces, poorly insulated, lost 720,000 kcal over 24 hours, whereas the third one, better-insulated, lost only 480,000 (Schläpfer 1938, p. 154).

The feed system and the temperature of the secondary combustion air are also of great importance. The design of the furnace being dependent on the type of cremation process, the process type affects indirectly also the consumption of fuel. As I have mentioned, by cremation process type I mean the way in which the combustion products of the gasifiers are put to use. There are three different cremation process types:

– indirect: the combustion products of the gasifier do not have direct contact with the corpse;

– semi-direct: the combustion products of the gasifier are in contact with the corpse only in the final stage of the cremation;

– direct: the combustion products of the gasifier are in contact with the corpse throughout the cremation.

The indirect process is based on the cremation system using purely hot air, as invented by F. Siemens, which we have discussed in Chapter 3 and which is obviously the most-expensive one.

The experiments carried out by R. Kessler in the gas-heated furnace showed for two consecutive cremations a consumption of 398 m³ of gas for the indirect cremation, of 156 m³ of gas for the semi-direct method, and of 137 m³ of gas for the direct cremation (Kessler 1927, No. 11, p. 177).

The number of consecutive cremations has an overriding effect on the fuel consumption. If, in fact, only one cremation takes place in a given furnace in the span of one day, the consumption of fuel for the purpose of bringing the furnace up to the operating temperature is totally assigned to that cremation. If, instead, several consecutive cremations are carried out, the initial consumption is evenly allocated to all cremations, and the apparent average consumption for any one cremation drops considerably. This may be seen clearly from Schläpfer’s chart for the coke consumption per cremation for several consecutive cremations (Documents 90, 90a). It shows that some 415 kg of coke were needed for the first cremation starting with a cold furnace, but for 20 cremations in succession on average only 37.5 kg of coke were need for each cremation. This means that 20 discontinuous cremations run at intervals of several days would consume a total of 8,300 kg of coke as compared to a consumption of only 750 kg if run in succession.

The compositions of the corpses also affect the cremation process and hence the fuel consumption, because corpses contribute more or less heat to the muffle on account of their varying amounts of fat and proteins. According to Hellwig, out of 100 corpses, 65 will burn normally, 25 burn with difficulty, and 10 with great difficulty (Hellwig 1931a, p. 373). As we have seen in Chapter 5, corpses that burn well generate up to 16 or 17% of CO2 in the early phases of the cremation, while for difficult corpses the CO2 content drops to 4%, which corresponds to a much-higher Excess-Air ratio.

Finally, the way a furnace is operated has a major effect on heat economy as well: erratic or inattentive operation can lead to a doubling of the fuel consumption, as happened in the Dessau Crematorium according Kessler’s account, prior to his scientific cremation experiments.

Calculating the theoretical heat balance of a cremation furnace with a coke-fed gasifier is a very difficult problem, because in practice many variables arise which cannot be predetermined theoretically, but the way the furnace is operated has to be adjusted to them from time to time. H. Keller observed quite correctly (H. Keller 1928, p. 30):

“There is no technical combustion device for which the difference between the amount of heat theoretically needed and the amount used is as large as in a cremation furnace.”

Various ways of calculating the heat balance have been proposed in the expert literature. Let us look at the most interesting ones:

The engineer Fichtl argues as follows (Fichtl 1924, p. 395):

“In the furnaces for cremating animal carcasses, such as those being used in stockyards or similar, the fuel consumption is based more-correctly on the weight (in kg) of the material cremated, and here, in fact, a fuel consumption corresponding to 15-20% of the weight of the material to be cremated (offal) is considered adequate. This latter principle has also been demonstrated in unassailable acceptance tests concerning such furnaces for animal carcasses. If this is applied to cremation furnaces, a coke consumption of 12-16 kg results for a human body weighing 80 kg on average and assuming a continuous operation. On the basis of certain hypotheses whose validity, however, cannot be irrefutably verified, one can also calculate the fuel consumption needed theoretically for the thermal destruction of a human body. The flesh, the main constituent of our body, consists of 70-80% of water, as is well known; the remainder is made up of 17-21% of protein substances (nitrogenous substances), of 1-3% of fat and of 1% of salts (mineral elements); its specific heat is about 0.8 WE/kg/°C [sic; WE = Wärme-Einheit= heat unit = kcal]. As the destruction of the body takes place at a fairly constant temperature of 1000°C, the heat needed in this case amounts to 80 ∙ 0.8 ∙ 1000 = 64,000 kcal, the equivalent of 64,000÷ 3,000 = 21 kg of coke; here, however, it is assumed that the specific heat stays constant over the temperature range between 0 and 1000°C, which has not yet been demonstrated experimentally, and also that the decomposition of the body sets in only at a temperature of more than 1000°C. Another approach, by way of the heat needed for vaporization and superheating of the body water, arrives at a similar result in the following manner:

75 ÷ 100 ∙ 80 ∙ (600 + 0.5 ∙ 900) = [63,000;] 63‚000 ÷ 3‚000 = 21 kg of coke. [Eq.    42 ]

In these attempts to arrive at the minimum fuel consumption via computations, one has not considered the heat contribution of those materials which burn together with the body, such as the wood of the coffin, the mattress of wood shavings, the garments etc., nor that of the inner substances, such as the fat or similar tissue, which produce further heat during the combustion. This heat supply to the furnace – which translates into an increase in the temperature of the discharge gases by 50-100°C – should be approximately 15,000-20,000 kcal for each corpse and should be deducted from the 60,000-65,000 kcal calculated above, if it were not for an amount of air, difficult to define but needed for an odorless and smokeless cremation, which must also be heated up from ambient temperature to that of the furnace. This happens primarily in the channels of the recuperator and therefore, for our purposes, we do not have to compute it. All told, the amount of coke theoretically needed for the cremation of a human body can be considered to be

(64‚000 – 15‚000) ÷ 3‚000 ≈ 50‚000 ÷ 3‚000 ≈ 16-17 kg [Eq.  43 ]

The heat content of the coke (metallurgical or from coke furnaces) burning in the gasifier is assumed here to be 6,000 kcal[/kg] and its efficiency in the cremation furnace to be 50%. This latter value, however, would be too high for the furnace systems built so far. The temperature of the combusted gases has been shown to be 500-700°C in repeated investigations, hence extremely high, while the CO2 content proved to be very low, around 3-4%. The high temperatures of the discharge gases in cremation furnaces are in a way an inconvenient yet inevitable characteristic that cannot easily be avoided because of the high temperature – 1000°C – which must be maintained in the cremation muffle with its considerable mass of refractory materials storing heat, and because of the relatively short path between the muffle and the smoke trap. From the point of view of combustion technology, it would be easy to reduce the temperature of the discharge gases to 200-300°C with larger heated surfaces in the recuperators and with preheaters using the discharge gases. But in the first case, instead of losing the heat through the chimney, the result would only be a heating up of the refractory material or of the baffles in the recuperator. As the recuperator has an insulating effect downwards on the muffle during operation, this would yield only a slight economic gain, while during the warm-up phase and the inactive periods it would lead to an undesirable heating of the ambient air in the furnace hall.

The use of the discharge gases in preheaters for central heating or other such applications would face insurmountable difficulties of the type already mentioned [i.e. against the requirements of respect], and considering that the cremation process from this point of view has so far been flawless, it is best not to explore such venues. Hence, the heat losses via the discharge gases amount to 50-60% from the start. Furthermore, the furnaces now in operation transmit an excessively high and very-much-noticeable amount of heat to their surroundings by conduction and radiation of the furnaces’ surfaces. With a space heater, for example, this would be an advantage, but here it must be considered a loss. This is due to the relatively weak insulation between the large mass of refractory material inside the furnace, at red heat, and the rather-thin outside walls. Therefore, temperatures of 60-80°C are not uncommon, and even-higher values may occur on the vault of the furnace and on the rear wall of the recuperator with its many steel-faced access ports. The heat losses by radiation and conduction from the surfaces of the furnace can therefore be calculated to be around 25-30%. Practically then, leaving aside the inevitable losses through incombustibles and furnace residues, we have at best an efficiency of 10-20%, so that the effective consumption of fuel for one corpse, as calculated, can be taken to be

50‚000 ÷ (600 to 1‚200) ≈ 85 to 42 kg.” [Eq.  44 ]

This result, when compared to the average values for the fuel consumption actually recorded in practice, appears however somewhat high, even for an indirect-cremation process.

Tilly has used a different and more-precise method to arrive at a heat balance (Tilly 1926a, pp. 134ff.):

“In what follows, the basis of the calculation is a human body of 70 kg. If we assume an average water content of 65%, we must evaporate a total amount of 0.65 ∙ 70 = 45.5 kg of water at atmospheric pressure, which requires a heat supply of 45.5 ∙ 600 = 27,300 kcal. As the body contains 35 % of solids and only 30% of combustible substances, 0.3 ∙ 70 = 21 kg of matter is available for the cremation process. According to Professor Zuntz, this matter consists of 52% carbon, 7% hydrogen, 23% oxygen, 1% sulfur and 17% nitrogen, which yields the following composition:


	
		
				
0.52 ∙ 21 =


				
10.92 kg


				
carbon


		

		
				
0.07 ∙ 21 =


				
1.47  ″ 


				
hydrogen


		

		
				
0.23 ∙ 21 =


				
4.83  ″ 


				
oxygen


		

		
				
0.01 ∙ 21 =


				
0.21  ″ 


				
sulfur


		

		
				
0.17 ∙ 21 =


				
3.57  ″ 


				
nitrogen


		

		
				
Total


				
21.00 kg


				
substance


		

	

The air needed for the combustion of those elements can be calculated with the known equation[47]

((2.667 ∙ 10.92) + (8 ∙ 1.47) + 0.21 – 4.83) ÷ (1.43 ∙ 0.21) = 123 m³ of air [recte 121 m³] [Eq.  45 ]

at 0°C and 760 mm Hg, hence, for an excess of air of 50% we have about 185 m³ of air at 0°C and 760 mm Hg. In direct cremation, this volume of air is heated by the combustion products to about 950°C, requiring (185 ∙ 1.293 ∙ 0.237 ∙ 950) = 54,000 kcal. The water vapor generated by the corpse is likewise superheated to 950°C, the corresponding consumption of heat is (45.5 ∙ 0.47) ∙ (950 – 100) = 18,000 kcal. The heat generated by the oxidation of the elements mentioned above can be arrived at by means of the well-known equation:

(8,100 ∙ 10.92) + 29,000 ∙ (1.47 – [4.83 ÷ 8]) + (2,500 ∙ 0.21) – (600 ∙ 45.5)

= 86,907 kcal [actually 86,798 kcal] [Eq.  46 ]

Here, 27,300 kcal have been deducted for the evaporation of the water.

Let us now look at the two ways in which, by choice, the cremation of a human body proceeds.

First case: The corpse is brought directly into contact with the products of the combustion [of the gasifier] together with the excess air. The temperature of the hearth of a cremation furnace is about 1,300°C, with the temperature of the refractory material of the hearth, of the collecting channels, of the grate, of the ash chamber, and of the cremation chamber being taken to be 1,100°C. The temperature of the air must not drop below 800°C, therefore one may assume an average temperature of

(1,100 + 800) ÷ 2 = 950°C.

The mass of the brickwork of refractory material may be taken to be 6,500 kg for one of the usual furnace designs. A heat amount of

6,500 ∙ 0.21 ∙ 1,100 = 1,500,000 kcal

is needed to bring it to 1,100°C.

Now, for the fuel consumption the following computation applies, depending upon whether one, five, twelve or twenty corpses are cremated in succession:


	
		
				
a) heating of refractory wall:


				
1,500,000 Cal.


		

		
				
b) heating of combustion air:


				
54,000 Cal.


		

		
				
c) superheating of steam:


				
18,000 Cal.


		

		
				
 


				
1,572,000 Cal.


		

		
				
subtracting the heat generated by the corpse:


				
86,907 Cal.


		

		
				
Hence to be provided for the cremation of one corpse:


				
1,485,093 Cal.


		

	

which is the heat to be supplied for one cremation; assuming 3,500 kg for each kg of coke (taking into account the large heat losses via the discharge gases) this corresponds to an amount of coke of 1,485,093 ÷ 3,500 = 420 kg.

As the heat generated by the body covers the heat required for the cremation, we can assume that, after the cremation of the first corpse, no heat is removed for this from the refractory wall, and only the heat needed to get the refractory brickwork to the operating temperature is considered in proportion, plus the additional heat needed to compensate for the natural losses due to cooling. On the basis of the operational results at Berlin and Dortmund, these [losses] can be taken to be 100% if more than five corpses are cremated in succession.

Hence, for the cremation of five corpses we have a fuel consumption of 85 kg each, for 12 corpses a consumption of 71 kg (with an additional requirement of 100% for the heat losses due to cooling)[48] and for 20 corpses, including a corresponding increase, a consumption of 43 kg each. These figures are in good agreement with practical results, as shown by a comparison between the results obtained at the Berlin and Dortmund Crematoria and the above computations:


	
		
				
For one cremation:


				
420 kg per computation

480 kg per Dortmund data


		

		
				
For five corpses:


				
85 kg per computation

80 kg per Dortmund data


		

		
				
For twelve corpses:


				
71 kg per computation

75 kg per Berlin-Wilmersdorf data


		

		
				
For twenty corpses:


				
43 kg per computation

38 kg per Berlin-Wilmersdorf data


		

	

Second case: The corpse is in contact with hot air only, all of the refractory brickwork is brought to 1,100°C by the combustion products of the hearth. A recuperator of 8,200 kg has been provided for heating the air. Considering the preheating of this device by means of discharge gases, the [heat] requirements to reach the operating temperature are:


	
		
				
a) 8,200 ∙ 0.21 ∙ (1,100 – 500)


				
1,000,000 Cal.


		

		
				
b) plus the heat necessary for the remainder of the refractory brickwork as in the first case


				
1,500,000 Cal.


		

		
				
c) same for heating of air


				
54,000 Cal.


		

		
				
d) same for superheating the steam


				
18,000 Cal.


		

		
				
 


				
2,572,000 Cal.


		

		
				
Less the heat produced by the corpse


				
–86,907 Cal.


		

		
				
 


				
2,485,093 Cal.


		

	

Therefore, the fuel consumption for the


	
		
				
– cremation of one corpse


				
= 710 kg


				
 


		

		
				
– cremation of five corpses


				
= 142 kg


				
 


		

		
				
– cremation of twelve corpses (+ 100%)


				
= 120 kg


				
 


		

		
				
– cremation of twenty corpses (+ 100%)


				
= 70 kg


				
[49]


		

	

The case where the whole of the refractory brickwork is heated by means of hot air may be ignored, because the quantities of 4,600 kg, 875 kg, 440 kg of coke per corpse are never used in practice.”

In a later article Tilly arrives at a total consumption of 2,694,343 kcal via a different computation and concludes that “with the indirect cremation one consumes about 80% more coke than with the direct cremation” (Tilly 1927, p. 22).

The most-rigorous computation of the heat balance for a cremation furnace with a coke-fed gasifier was no doubt produced by Engineer Wilhelm Heepke in 1931. Even if his approach contains some erroneous attributions of factors – which confirms the great difficulty of the whole matter – it is of fundamental importance for the solution of the problem and merits quotation as a whole, together with the original text (Document 91). To avoid useless repetition, I have omitted the passages already quoted in Subchapter 5.1. (Heepke 1933, No. 9; see Document 91):

“The heat-flow chart in Fig.2 gives an overview of the interplay between the various combustion processes; the numerical values will be derived later on. The various amounts of heat resulting from the incineration process have been entered into Fig. 2 as percentages of the fuel efficiency and are shown as dot-dash lines. For the first process of coke combustion, the heat losses are shown as solid lines.

If we disregard the Gotha Furnace – which was initially heated with Bohemian lignite anyway – the only types of modern design are coke furnaces with a recuperator. The latter is made up of firebricks. The first Beck-type furnaces of the [18]90s were equipped with cast-iron air recuperators in line with the Klingenstierna System. It should be noted that there is at present a tendency in the steel industry to return to recuperators using metal tubes.”

At this point I have left out the paragraphs already quoted in Subchapter 5.1.

“If a computation is to be arrived at, only certain normal, maximum, or minimum values – as the case may be – must be defined, aside from variations in the amounts of heat and of temperature.

The weight of the corpse of an adult person will run between 70 and 100 kg. Of this, 65% represent is water content, thus 35% are dry substances, of which 5% are incombustibles (ash). The 35 – 5 = 30% of combustibles are composed of 12% fat, 15% proteins and 3% other substances, i.e. of 52% C, 7% H, 23% O, 1% S and 17% N. Thus, for an average corpse weighing 0.5 ∙ (100 + 70) = 85 kg, one obtains a total of 0.3 ∙ 85 = 25.5 kg of combustibles consisting of:


	
		
				
0.12 ∙ 85 =


				
10.20 kg


				
of fat


		

		
				
0.15 ∙ 85 =


				
12.75 kg


				
of protein


		

		
				
0.03 ∙ 85 =


				
2.55 kg


				
of other substances


		

		
				
 


				
25.50 kg


				
 


		

	

or of:


	
		
				
c = 0.52 ∙ 25.5 =


				
13.260 kg


				
of C


		

		
				
h = 0.07 ∙ 25.5 =


				
1.785 kg


				
of H


		

		
				
o = 0.23 ∙ 25.5 =


				
5.865 kg


				
of O


		

		
				
s = 0.01 ∙ 25.5 =


				
0.255 kg


				
of S


		

		
				
n = 0.17 ∙ 25.5 =


				
4.335 kg


				
of N


		

		
				
 


				
25.500 kg


				
 


		

	

For a combustible substance of this kind, which is similar to a solid fuel, we have an Excess-Air ratio m = 20.5 ÷ CO2. Experience tells us that CO2 ≈13%, hence m = 20.5 ÷ 13 = 1.5. For the complete combustion of the parts mentioned, the effective amount L[50] of combustion air needed is:

L = m ∙ (2.67C + 8H + S – O) ÷ 0.3 = 1.5 ∙ (2.67∙13.260 + 8∙1.785 + 0.255 – 5.865) ÷ 0.3

= 220.365 ≈ 220 m³ at 0°C and 760 mm. [Eq.  47 ]

Experience as well as precise tests have shown that the temperature t in the coffin muffle must not be less than ≈ 800°C nor more than 1000°C, if a combustion as complete as possible is to be achieved, yielding totally burned-out white ash. At t > 1000°C, combustion would proceed more rapidly, but the bones would become black and hard. We will therefore assume t = 900°C.

In the recuperator, the air is heated from the initial or room temperature t0 = 10°C to t1 = 350°C. We have selected t = 350°C, because the ignition temperature of the coffin’s wood is around 325-350°C. Thus, an additional amount of heat has to be provided for the air amounting to:

W1 = 0.31 · L · (t–t1) = 0.31 ∙ 220 ∙ (900–350)

= 37,510 ≈ 38,000 kcal. [Eq.  48 ]

The 65% of water (Q) present in the corpse, or Q = 0.65 ∙ 85 = 55.25 kg, must also be heated to t = 900°C, which means that it has to be converted to saturated steam at 100°C and then superheated to 900°C. With a heat i = 640 kcal/kg needed to bring this about at 1 atm (abs.) and a specific heat for superheating cp = 0.48, we arrive at a heat requirement for this evaporation of:

W2 = q · [i + cp ∙ (t – t0)] = 55.25 ∙ [640 + 0.48 ∙ (900 – 10)]

= 58,963 ≈ 60,000 kcal. [Eq.   49 ]

During the incineration process, the incombustibles, i.e. the 5% of bones weighing 0.05 ∙ 85 = 4.25 kg and having a specific heat of 0.2, will tie up an amount of heat of:

W3 = 0.2 ∙ 4.25 ∙ (900 – 10)

= 740.5 [recte: 756.5] ≈ 800 kcal, [Eq.  50 ]

which must be considered lost once the ash has been removed from the ash collector.

The fire-brick lining of the upper part of the furnace with the muffle, grate, channels, and ash-collection space can be assumed to be ≈ 3 m³; thus, for a density of 1,800 kg/m³ we have a total weight of G1 = 3 ∙ 1,800 = 5,400 kg. The temperature of this fire-brick portion has been measured as being approximately ϑ = 800°C. Hence, to heat this upper portion of the furnace from 10°C to 800°C, given a specific heat of 0.21, we have to supply:

W4 = cp · G1 ∙ (ϑ – t0) = 0.21 ∙ 5,400 ∙ (800 – 10)

= 895,600 ≈ 900,000 kcal. [Eq.  51 ]

The lower part of the furnace contains ≈ 4 m³ of firebrick and thus has a weight G2 = 4 ∙ 1,800 = 7,200 kg. Assuming unfavorably low [=cold] conditions, the hot gases enter the recuperator at T1 = 600°C and leave it through the flue duct at TF = 200°C. Thus we have:

An average temperature of the discharge gases:

Tm = (T1 + TF) ÷ 2 = (600 + 200) ÷ 2 = 400°C, [Eq.    52 ]

and an average air temperature:

tm = (t0 + t1) ÷ 2 = (10 + 350) ÷ 2 = 180°C. [Eq. 53]


	
		
				
With


				
s = ½ of fire-brick of recuperator walls, thus a thickness of 0.065 m;


		

		
				
 


				
λ = thermal conductivity of firebrick = 0.60 at 400 to 500°C;


		

		
				
 


				
α = heat-transfer coefficient for rough surfaces = 9.0 for v ≤ 5 m/sec (acc. to Jürges),


		

	

we get for the thermal transmittance K through the recuperator walls:

K = 1 ÷ (1÷α + s÷λ + 1÷α) = 1 ÷ (1÷9+ 0.065÷0.6+ 1÷9) = 1 ÷ 0.33 = 3.33 kcal/m² °C hr.    [Eq.   54 ]

This provides us with the two surface temperatures of the recuperator bricks:

ϑ′ = Tm – (Tm – tm) ∙ k ÷ α = 400 – (400 – 180) ∙ 3.33 ÷ 9 = 318°C,    [Eq.   55 ]

ϑ″ = tm + (Tm – tm) ∙ k ÷ α = 180 + (400 – 180) ∙ 3.33 ÷ 9 = 262°C, [Eq.  56 ]

and the average brick temperature:

ϑm = (ϑ‘ + ϑ“) ÷ 2 = (318 + 262) ÷ 2 = 290°C. [Eq.  57 ]

As by definition α = α′ = α″ = 9.0, we also must have:

ϑm = (Tm + tm) ÷ 2 = (400 + 180) ÷ 2 = 290°C. [Eq.  58 ]

If ϑm ≈ 300°C, then the heat required for heating the recuperator becomes:

W5 = cp · G2 · ϑm = 0.21 ∙ 7,200 ∙ 300 = 453,600 ≈ 454,000 kcal [Eq.  59 ]

which serves to heat the air from 10 to 350°C.

As the furnace temperature thus exceeds the ignition temperature of the coffin material, the latter, as well as the corpse in due course, will ignite soon after the introduction of the coffin under the effect of the hot air, i.e. the oxygen it contains.

The cremation coffin has a weight G3 = 40 kg and could supply an amount of heat equal to Hu ∙ G3 = 3,000 ∙ 40 = 120,000 kcal with Hu [l.h.v.] = 3,000 kcal/kg for wood. However, the whole amount does not become effective, because the effect is reduced by 33% under the action of the varnish, the filling material of the coffin, and the clothes of the corpse, hence the gain as heat from the combustion of the coffin, will be only:

W6 = 120,000 – 0.33 ∙ 120,000 = 80,400 ≈ 80,000 kcal. [Eq.  60 ]

As the combustible portions of the corpse are made up of the same organic components as a solid fuel, the heat generated by the combustion of the corpse can be arrived at by means of the usual compound equation:

W7 = 8,100 ∙ C + 29,000 ∙ (H – O ÷ 8) + 2,500 ∙ S – 600 ∙ Q

= 8,100 ∙ 13.26 + 29,000 ∙ (1.785 – 5.865 ÷ 8)

+ 2,500 ∙ 0.255 – 600 ∙ 55.25 = 105,402 kcal. [Eq.  61 ]

Including the fatty tissue of the corpse and assuming the heating value of the fat to be 8,000 kcal/kg and that of the proteins and other substances to be 1,500 kcal/kg, we obtain:

W7 = 8,000 ∙ 10.2 + 1,500 (12.75 + 2.55) = 104,550 kcal. [Eq.  62 ]

However, one can also use proven empirical values from animal-carcass incinerators for the computation of W7. With good furnaces of this type, one uses a coke consumption of 0.350 to 0.375 kg for the incineration of 1 kg of flesh in 1 minute. For η = 0.5 and Hu = 7,000 kcal/kg we get:

W7 = 0.5 ∙ 7,000 ∙ 0.350 ∙ 85 = 104,125 kcal. [Eq.  63 ]

Hence, as a definitive value, we can state:

W7 = 105,000 kcal.

For the cremation of an 85-kg corpse we thus get, on the basis of the empirical data, a combustion time of 85 minutes = 1 hour and 25 minutes. This is a duration which must also be applied to modern cremation furnaces.

For a first cremation, including the preheating of the furnace, we now have the following heat balance:

Heat to be supplied:


	
		
				
for heating of cremation air


				
W1 =


				
38,000 kcal


		

		
				
for water evaporation


				
W2 =


				
60,000 kcal


		

		
				
for heating the ash


				
W3 =


				
800 kcal


		

		
				
for heating upper part of the furnace


				
W4 =


				
900,000 kcal


		

		
				
for heating lower part of the furnace


				
W5 =


				
454,000 kcal


		

		
				
Σ (W1 to 5) =


				
1,452,800 kcal


		

	

Heat generated:


	
		
				
by combustion of the coffin


				
W6 =


				
–80,000 kcal


		

		
				
by combustion of the corpse


				
W7 =


				
–105,000 kcal


		

		
				
Σ (W6+7) =


				
–185,000 kcal


		

	

Hence, we have for a first incineration a net heat requirement of


	
		
				
W1net =


				
1,267,800 kcal


		

	

As a fuel we consider coke in the form of gas coke or metallurgical coke. For our purposes we will use a metallurgical coke having the following composition: C = 78.84; H = 0.51; O = 1.0; S = 0.91; W[ater] = 8.21; A[sh] = 10.53 %. This gives us a theoretical l.h.v.:

Hu = 81C + 290 ∙ (H – O ÷ 8) + 25S – 6W

= 81 ∙ 78.84 + 290 ∙ (0.51 – 1.00 ÷ 8) + 25 ∙ 0.91 – 6 ∙ 8.21

= 6,471.18 ≈ 6,470 kcal/kg. [Eq.  64 ]

To determine the effective heat requirements, i.e. the efficiency η,[51] we must consider the heat losses of the furnace, which are composed of loss through the chimney, conduction and radiation losses, incomplete combustion, and hearth residue (ash). For this purpose we will use empirical values having been ascertained through tests or by experience for the fuel used. Partly, of course, we must use average values for this computation. We have thus found: flue duct temperature TF = 200°C, room temperature at start of heating t0 = 10°C and at start of operation t’0 = 20°C, analysis of the discharge gas (flue gases) CO2 = 13; O2 = 7.3; CO = 0.5; H2 = 0.4; CH4 = 0.3, and N = 70.5 % by volume, ash content of the coke for a first heating A’ = 12 kg with an analysis of Ca = 47.8; Ha = 0.1; Sa = 1.6; incombustibles 50.5%, hence uncombusted and incombustible materials in the ash Ua = (Ca + Ha + Sa) = 47.8 + 0.1 + 1.6 = 49.5%.[52]

By means of the combustion test in the Berthelot-Mahlert vessel, the heating value of Ua was found to be Hua[53] = 3,650 kcal/kg.

This yields a chimney loss of:

Vsch[54] = 0.32 ∙ [C ÷ (0.536 · CO2) + 0.0048 ∙ (9H + W)] ∙ (TF – t0) · 100 ÷ Hu

= 0.32 ∙ [78.84 ÷ (0.536 ∙ 13) + 0.0048 ∙ (9 ∙ 0.51 + 8.21)] ∙ (200 – 10) ∙ 100 ÷ 6‚470

= 10.80%. [Eq.  65 ]

Or with the volume of the dry combustion gases:

Rv[55] = 0.01 ∙ C ÷ (0.536 ∙ (CO2 + CO + CH4) ÷ 100)

= 0.01 ∙ 78.84 ÷ (0.536 ∙ (13 + 0.5 + 0.3) ÷ 100) = 10.7 m³/kg. [Eq.  66 ]

Using the average specific heat of the discharge gases:

cpm = 0.318+4.6∙10–5∙(Tf –t0) = 0.318+4.6∙10–5∙(200–10) = 0.32 [Eq.  67 ]

we get:

Vsch = Rv · cpm (TF - t0) · 100 ÷ Hu

= 10.7 ∙ 0.327 ∙ (200 – 10) ∙ 100 ÷ 6‚470 = 10.30%. [Eq.  68 ]

Or, using the Excess-Air m1 = 1.5 in the generator, the weight of the discharge gases is:

Rg[56] = 1.4 ∙ m1 · Hu ÷ 1‚000

= 1.4 ∙ 1.5 ∙ 6,470 ÷ 1‚000 = 13.57 kg. [Eq.  69 ]

With the radiation ratio σ = 0.15, the specific heat of the gases c ≈ 0.24, and the efficiency of the generator η ≈ 0.90, the hearth temperature is:

T = t0 + η1 ∙ Hu ∙ (1–σ) ÷ (Rg · c)

= 10 + 0.90 ∙ 6,470 ∙ (1–0.15) ÷ (13.5 ∙ 0.24)

= 1,516°C ≈ 1,500°C, [Eq.    70 ]

and thus with more-precise specific heats of c = 0.282 at T = 1,500°C and cF = 0.235 at TF = 200°C (from Fig. 5) we obtain:

Vsch = TF · cF ÷ (T · c) · 100

= 200 ∙ 0.235 ÷ (1‚500 ∙ 0.282) ∙ 100 = 11.14%. [Eq.  71 ]

And finally, according to Siegert:

Vsch ≈ 0.70 ∙ (TF – t0) ÷ CO2

= 0.70 ∙ (200 – 10) ÷ 13 = 10.50%. [Eq.  72 ]

The loss through uncombusted gases (incomplete combustion) corresponds to the presence of uncombusted substances such as CO and CH4 and can be given as:

Vun[57] = Rv ∙ (3,050 · CO + 2,580 ∙ H2) ÷ Hu

= 10.7 ∙ (3‚050 ∙ 0.5 + 2‚580 ∙ 0.4) ÷ 6‚470 = 4.25%, [Eq.  73 ]

or, roughly, following Brauss, as:

Vun ≈ 70 ∙ (CO + H2) ÷ (CO2 + CO + H2)

= 70 ∙ (0.5 + 0.4) ÷ (13 + 0.5 + 0.4) = 4.53%. [Eq.  74 ]

The loss through hearth residues (ash, slag) can be arrived at by the assumptions made above and with a provisional estimated fuel consumption (empirically) B[58] ≈ 300 kg, as:

Va[59] = Ua ∙ A’ · 8‚100 ÷ (B · Hu)

= 49.5 ∙ 12 ∙ 8‚100 ÷ (300 ∙ 6‚470) = 2.48%. [Eq.  75 ]

Or:

Va = (A′ · Hua · 100) ÷ (B ∙ Hu)

= (12 ∙ 3,650 ∙ 100) ÷ (300 ∙ 6,470) = 2.26%. [Eq.  76 ]

Loss by heat conduction and radiation must often be estimated by difference in the final amounts. Here, however, we can define it on the basis of the heat transmission by conduction.

The free-standing furnace block has an outside surface F[60] = 90 m². The average temperature of the inside walls can be taken to be:

ϑ'm = (ϑ + ϑm) ÷ 2 = (800 + 300) ÷ 2 = 550°C. [Eq.  77 ]

For the thermal transmittance K we have, with α1 = α2 = 7 (inside wall), on the basis of fig. 6:

K = 1 ÷ (1÷α1 + s1÷λ1 + s2÷λ2 + s3÷λ3 +(1÷α2)

= 1 ÷ (1÷7 + 0.12÷0.7 + 0.01÷0.6 + 0.38÷0.45 +1÷7)

 ≈ 1÷1.317 = 0.76 kcal/m² °C hr. [Eq.  78 ]

Over Z[61] = 3 hours of heating the incineration furnace, after reaching a steady state in the generator, the heat loss through the brickwork of the furnace is:

Vls[62] = k · F ∙ (ϑ'm – t'0) ∙ Z = 0.76 ∙ 90 ∙ (550 – 20) ∙ 3

= 108,756 kcal; [Eq.    79 ]

or:

Vls · 100 ÷ (B · η · Hu)

= 108‚756 ∙ 100 ÷ (300 ∙ 6‚470) = 5.60%. [Eq.  80 ]

If we add another 30% for the considerable, but not easily measurable losses through leakage of air and open areas in the brickwork or around traps and gates, we get:

Vls = 1.3 ∙ 5.60 = 7.28%. [Eq.  81 ]

All of the above percentages of the heat losses refer to the percentage ratios in Hu. Taking the maximum of the percentages thus arrived at, we get, for the total effective heat (cf. also fig. 2):

100 – (Vsch+Vun+Va+Vls) = 100 – (11.4+4.25+2.48+7.28) = 100 – 25.15

= 74.85 ≈ 75% [Eq.  82 ]

or an efficiency of:

η = 0.75,

which means that the effective heating value of the coke is:

η ∙ Hu = 0.75 ∙ 6,470 = 4,850 kcal/kg. [Eq.  83 ]

Thus, for a first cremation, the fuel requirement is:

BI = WI ÷ (η ∙ Hu) = 1‚267‚800 ÷ 4‚850 = 262 kg. [Eq.  84 ]

For heavy-duty furnaces, G and G2 and hence W4 and W5 are higher to such a degree that BI goes up to 300 to 400 kg and higher.

For a second cremation in succession, we must supply, on the one hand, the amounts of heat needed for the preheating of the combustion air, for the evaporation of the water and for the heat absorbed in the ash, i.e.:

W1 + W2 + W3 = 38,000 + 60,000 + 800 = 98,800 kcal, [Eq.  85 ]

plus ≈30% for the heat losses from the furnace due to absorption, conduction, radiation, air leakage, introduction of the coffin, dampers and gates etc., thus:

0.30 ∙ (W4 + W5) = 0.30 ∙ (900,000 + 454,000) = 406,200 kcal. [Eq.  86 ]

Combustion of the coffin and the corpse yield:

W6 + W7 = 80,000 + 105,000 = 185,000 kcal, [Eq.  87 ]

but ≈ 15% of this amount is lost through the chimney, hence we have:

0.85 ∙ (W6 + W7) = 0.85 ∙ 185,000 = 157,250 kcal. [Eq.  88 ]

Thus, for the second cremation, we must supply:

WII = (98,800 + 406,200) – 157,250 = 347,750 kcal, [Eq.  89 ]

and:

BII = WII ÷ (η ∙ HU)

= 347,750 ÷ 4,850 = 72 kg [of coke]. [Eq.  90 ]

Given that each further operating hour leads to a decrease of the heat loss by absorption in the brickwork, up to the point where a certain steady state is reached, for any further operating hour we may reduce this heat loss linearly, on the basis of experience and through measurements, down to a limiting steady state at ≈15%.[63]

For the third through the fifth cremations, we may assume an average between 30 and 15%, hence ≈22%, which yields:

WIII = 0.22 ∙ (W4 + W5) + (W1 + W2 + W3) – 0.85 (W6 + W7) [Eq.    91 ]

= 0.22 ∙ 1,354,000 + 98,800 – 157,250 = 239,430 kcal

and:

BIII = WIII ÷ (η ∙ Hu)

= 239‚430 ÷ 4‚850 = 49.4 ≈ 50 kg [of coke]. [Eq.  92 ]

By the fifth or the sixth cremation the steady state of the furnace will have been more-or-less attained, and one may now use the lower limiting value of 15% with reasonable confidence. Then, for the nth cremation, we obtain:

Wn = 0.15 ∙ 1,354,000 + 98,800 – 157,250 = 144,650 kcal [Eq.  93 ]

and:

Bn = Wn ÷ (η ∙ Hu)

= 144‚650 ÷ 4‚850 = 30 kg. [Eq.  94 ]

All these theoretical values are in good agreement with practical experience. Many crematoria use a daily or yearly average, depending on the demands of the installation. One thus finds for a first cremation including preheating:
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= 175 to 275 kg for a normal medium-size furnace


		

		
				
 


				
= 300 to 450 kg for a heavy-duty furnace in continuous use


		

		
				
 


				
= 75 to 50 kg a further cremation in succession.


		

	

Because the administrations of the crematoria are evening out their fuel consumption over longer periods of time, one can find only very few concrete indications for the consumption of coke for individual cremations in succession. Basically, such data can only be gathered by heating tests. A limited survey of the situation is given in table 1. The preheating time has been taken as some 2 to 3 hours, the cremation time as ¾ to 1½ hours throughout. We have intentionally refrained from indicating the furnace systems.

The greatest number of cremations were carried out in 1930 at the Berlin-Wilmersdorf crematorium, 3,784 altogether; for 52 weeks per year and six operating days per week, this corresponds to an average daily load of 3,784÷(52∙6) ≈ 12. The average consumption was 35 kg of coke for one cremation.”

As I have already mentioned, this heat balance contains some mistakes in the attribution of factors as well as a few computational errors.

In the equation for W2 regarding the heat of vaporization and of superheating (Eq. 49: W2 = Q ∙ [i + cp ∙ (t – t0)]), the heat needed for superheating water vapor starts at 100°C, so t0 is actually 100°C. In addition, the energy needed to heat liquid water from 10°C to 100°C and then evaporate it (i) is actually 633 kcal/kg.64

Furthermore, the heat actually lost due to superheating the vapor generated by the corpse water should not be based on the temperature of the muffle, but on that of the flue gases at the exit of the recuperator (at least 200°C),65 because the difference has been recovered in the recuperator and has already been taken into account in Eq. 59 for W5 (p. 118).

With an average heat capacity of steam in the temperature range of interest (0.46 kcal/kg/°C66) the correct equation becomes:

W2 = 55.25 ∙ [633 + 0.46 ∙ (200 – 100)]

= 37,514.75 ≈ 37,500 kcal (instead of Heepke’s 60,000 kcal).    [Eq. 95]

In Eq. 61 (W7, p. 118) used by Heepke to calculate the l.h.v. of the corpse:

W7 = 8,100 · C + 29,000 · (H – O/8) + 2,500 ∙ S – 600 ∙ Q

the heat removed by the vaporization of the water contained in the corpse (with reference value at 0°C = 595 kcal/kg ≈ 600 kcal/kg and 55.25 kg water, hence 33,150 kcal) is already included, and Heepke thus counts this heat of vaporization of the corpse water twice.

Heepke, moreover, calculates the efficiency of the hearth as a function of the heating process, i.e. for an empty muffle, and consequently uses a CO2 content of 13%, which he also applies to the corpse. However, in the chart he published in the same article (Document 78) the CO2 content is very low, with a maximum of 7% and a minimum of 1%. The average does not even come up to 4%. This means that the Excess-Air ratio, if it is also applied to the corpse, is considerably higher than that of the hearth by itself.

When subtracting the heat loss due to the sensible heat of the fumes (0.85 ∙ W7 in Eq. WIII/[91]) from the l.h.v. of the corpse, Heepke counts this loss twice: once when it enters the muffle (W1/[48]) and again when it leaves the chimney (WIII).

Because heating the theoretical combustion air of the coffin (≈ 140 m³) requires ≈ 8,200 kcal of heat, the sensible heat of the fumes of the coffin is already contained in the heat loss of 33% of the l.h.v. assumed by Heepke in W6, with an Excess Air ratio of 2 or 3, hence it is not necessary to account for this loss in WIII (0.85 ∙ W6); in that case, the heat loss would be (0.33 + 0.15) ∙ 100 = 48%, certainly an excessive value. The same heat loss of some 33% appears moreover dubious, because the cushioning material in the coffin by law had to be combustible and the clothes are combustible as well.67

Bringing the heat content of the walls into play (W4 and W5) makes sense only if one intends to calculate the average consumption for each cremation including the preheating. Heepke instead wants to calculate the consumption for each individual cremation independently of the preheating, as we can see from the fact that for him the first cremation would require ≈ 262 kg of coke, but the second one only 72 kg; this value cannot also include the consumption for the first cremation, because in that case the second cremation would have had to bear (262 ÷ 2 =) 131 kg. However, Heepke considers the heat content of the refractory brickwork even in his computation for the nth cremation (Wn and Bn), after the latter has already reached a thermal steady state.

This discrepancy can be explained: Heepke did a theoretical calculation which he then wanted to confirm with experimental data from the crematoria. These data represent, for the second cremation, an approximate consumption of 30% of the heat accumulated in the refractory brickwork of the furnace, of 22% for the third through the fifth cremation, and of 15% each from the sixth cremation onwards, because the furnace has now reached its thermal equilibrium. But as the refractory brickwork of the furnace in this phase no longer absorbs any heat, hence (W4 + W5) = 0, the consumption of 15% refers necessarily to the heat losses, which Heepke calculated only partly or not at all, as well as to those which cannot be calculated exactly. Of all these losses, the greatest by far is the one concerning the heating of the combustion air for the corpse, which has a volume much larger than that calculated by Heepke.

This having been said, the heat consumption for the nth cremation can be approximately corrected in the following manner:

As far as the efficiency of the gasifier is concerned, we will assume Heepke’s data (Eq. 82) for losses due to the heat of the exhaust gases (11.14%), due to uncombusted portions of the discharge gases (4.25%), and due to hearth residues (2.48%).

Then the efficiency of the hearth becomes:

100 – (11.14 + 4.25 + 2.48) = 82.13 ≈ 82%.    [Eq. 96]

The heat value of the coke thus becomes:

0.82 ∙ 6,470 ≈ 5,300 kcal/kg.     [Eq. 97]

The heat losses due to radiation and conduction are not included in the efficiency, because they tend to stabilize as the furnace reaches a thermal steady state, and their values are a function of time; therefore, we prefer to calculate them directly. For the cremation process one may assume an average duration of one and a half hours (cf. Chapter 6), hence the heat loss by radiation and conduction from the brickwork of the furnace is:

Vls = 0.76 ∙ 90 ∙ (550 – 10) ∙ 1.3 ∙ 1.5 ≈ 72,000 kcal.    [Eq. 98]

The theoretical volume of combustion air for a body of 85 kg on the basis of the composition assumed by Heepke is ≈ 147 m³, hence the heat required for heating the combustion air of the corpse is:

W1 = 1.5 ∙ 147 ∙ 0.31 ∙ (200 – 10) ≈ 13,000 kcal.     [Eq. 99]

For the evaporation and superheating of the body water we have:

W2 ≈ 37,500 kcal.    [Eq. 100]

The heat lost with the removal of the ashes is:

W3 ≈ 800 kcal.     [Eq. 101]

The heat accumulated in the refractory brickwork of the furnace is:

W4 = 900,000 kcal;     [Eq. 102]

W5 = 454,000 kcal.     [Eq. 103]

The effective heat value of the coffin is:

W6 ≈ 80,000 kcal.     [Eq. 104]

The upper heating value of the corpse is:

W7 = 8,100 ∙ 13.26 + 28,700[68] ∙ 1.785(5.865/8) + 2,210 ∙ 0.255

≈ 138,200 kcal,     [Eq. 105]

without subtracting the evaporation heat of the water already contained in W2.

On this basis, one may write the following heat balance for the nth cremation as:

[0.15 ∙ (900,000 + 454,000) + (13,000 + 37,500 + 800 + 72,000) – (138,200 + 80,000)] ÷ 5‚300)

= 108‚200 ÷ 5‚300 = 20.4 kg of coke.     [Eq. 106]

This result is in good agreement with the experimental results. The following consumption data for coke were found in R. Kessler’s experiments described in Chapter 4:

a. total consumption: 436 kg

b. consumption for preheating of furnace: 200 kg

c. consumption for 8 consecutive cremations: 236 kg

d. average consumption for one cremation incl. preheating of furnace:
436 ÷ 8 = 54.5 kg

e. average consumption for one cremation without preheating of furnace:
236 ÷ 8 = 29.5 kg

Consumption (c) for the eight cremations (excluding consumption for preheating the furnace) includes the heat which is absorbed by the refractory brickwork until at some point thermal equilibrium is reached. Since the average consumption of fuel, including preheating (d), is 54.5 kg per cremation, preheating therefore consumes (54.5 – 29.5 =) 25 kg of coke, or 25 ÷ 54.5 ∙ 100 = 45.87% of the fuel of the average cremation. Furthermore, since the muffle has reached a temperature of 800°C at the end of the preheating phase but is not yet in thermal equilibrium, it is clear that the proportion of fuel consumed to reach equilibrium during the cremations is necessarily lower than that for the preheating phase, and it continues to decrease with each cremation. If the proportion were the same as for the preheating phase, it would be (236 ∙ 0.4587 ≈) 108 kg of coke. The theoretical minimum coke consumption for a small incineration series (e.g., 8) would then be (236 – 108) ÷ 8 ≈ 16 kg. The actual consumption must therefore lie between this purely hypothetical lower limit and the average consumption (e) of this small series, i.e. 29.5 kg. We take this here as the upper limit of the range of values to be assumed.

If we assume that furnace’s fuel absorption does not remain constant, but decreases linearly (from 108 kg to 0 kg) in order to reach the equilibrium weight, its average value is (108÷2=) 54 kg. Then the average consumption for one cremation would be:

(236 – 54) ÷ 8 ≈ 23 kg of coke.     [Eq. 107]

The experimental data for the crematorium at Berlin-Wilmersdorf, too, confirm an average consumption for the nth cremation well below Heepke’s result. In fact, the actual average consumption of some 35 kg per cremation contains both the coke consumption for 52 preheating operations on Mondays after the weekend, and the 208 preheating operations after the twelve hours of cooling on each operating day during the weke, from Tuesday through Friday (hence 52 × 4).


	8. Legal, Ethical and Professional Standards for Cremations in Germany

Although the first German crematorium was built as early as 1878, cremation in Germany was not legally recognized for quite some time; in Prussia it became a legal option only with the law on cremation of September 14th, 1911 (see Lohmann 1912). In the other parts of the Reich, it was accepted between 1899 and 1925, albeit with rather divergent regulations (Marcuse 1930, pp. 121-133). Legislation was unified only in the 1930s: the first “Law on Cremation” as such was promulgated on May 15th, 1934. It contained 11 articles that concerned in particular the medical and legal aspects of cremation as well as the oversight authority of the police in the matter. Shortly thereafter specific ordinances concerning the cremation furnaces and the cremation process were issued: “Service regulation for cremation devices” on November 5th, 1935, and “Decree concerning the application of the law on cremation” on August 10th, 1938. Below follows a translation of those two decrees.

“Service regulation for cremation devices of November 5th, 1935

§ 1

The person in charge of the cremation installation is responsible for its operation.

§ 2

(1) The corpses may only be accepted if the consignor can prove without doubt his own identity as well as that of the corpse. The corpses must be presented in coffins made of wood or of zinc. The coffins must be free from incombustible metallic decorations (fittings, handles) to the greatest extent possible and must be of a size and quality such as not to cause any difficulty during introduction into the cremation chamber and to guarantee a subsequent combustion without smoke or odor.

(2) The coffins must not exceed the following measurements:

Length: 2100 mm

Width: 750 mm (in exceptional cases 800 mm)

Height: 720 mm (excluding feet)

(3) On the front part of each coffin must be affixed a label of the consignor clearly showing last name and first name of the deceased as well as the date and hour of the funeral ceremony.

(4) If there are any objects of value on the corpse, the consignor must indicate this and the recipient must verify their presence.

(5) The consignment of a corpse must be recorded in a book (book of consignments) with the following details:

a) Last name and first name of the corpse consigned

b) Name (firm) of consignor

c) Date of consignment

d) Presence of any valuables on corpse

The recipient and the consignor must certify the accuracy of the above by their signatures in the book.

§ 3

(1) The person in charge declares the time of incineration.

(2) Cremation must not take place prior to the expiry of a period of 24 hours counted from the moment of the presentation of the request to the police authorities at the place of cremation. It may take place only if the written permission of the police authority at the place of cremation is presented (§3 of the Law). It must, however, be carried out within 72 hours starting with the issuance of the permission by the police. If this period cannot be observed, the person in charge must request from the police authority an extension of the period, specifying the reasons for the delay.

§ 4

The funeral hall of the cremation installation – of the cemetery – is available for funeral ceremonies. The corpses are preserved in the mortuary. Corpses with valuables must be placed under special custody. On reception, any fittings attached by screws must be removed. The coffins will be closed not later than half an hour before the funeral ceremony. If the operation allows, the bereaved may view the corpse up to the beginning of the funeral ceremony. Public exposure of the corpse and opening of the coffin during the funeral ceremony are prohibited unless the police authority has granted an exception.

(2) For corpses of persons having died from a contagious disease, the dispositions of the Reich and of the regional states in force for such cases will be applicable. The opening of the coffin in such cases will not be permitted.

§ 5

(1) The corpses may be cremated in the coffins or coffin inserts in which they have been received. Only one corpse at a time may be cremated in one cremation chamber.

(2) The body of a stillborn child or of a child having died during birth may be cremated together with the body of the mother.

(3) Care has to be taken for the cremations to take place in a dignified manner.

(4) Prior to the introduction of the corpse, the cremation furnace must be heated until the walls of the [cremation] chamber have started to glow in order for the cremation process to proceed without further or supplementary supply of heat. In exceptional cases, supplementary heating may be added during the cremation.

(5) Prior to the introduction of the coffin, an indestructible plate must be placed on the coffin, clearly embossed with the entry number in the cremation registry and the name of the cremations installation.

(6) During the cremation process, care has to be taken to prevent to the greatest possible extent that smoke becomes visible above the chimney. Any kinds of measures aimed at an acceleration of the process are strictly prohibited.

(7) When the coffin is introduced into the furnace, the presence of two relatives of the deceased or two persons designated by them is permitted. The observation of the cremation itself is not permitted to the relatives nor to third parties, but only to the attendants of the installations. The municipal director or the office authorized by him may allow the observation to certain individuals, provided they demonstrate a scientific objective.

§ 6

Treatment of the ashes

(1) After the end of the cremation, the cremation chamber must be carefully cleaned. The ashes remaining must be removed from the furnace, cooled, freed from any metal parts by means of magnets and then transferred, together with an identification plate, into a metal container, air and watertight over a long period, which must be officially sealed. The lid of the container must be of a resistant metal (e.g. steel plate). The lid or a metal plate attached to it must be clearly embossed in relief as high as possible with the following data:

1. The cremation number corresponding to the cremation number and to the number plate of the ashes,

2. last name, first name and state of the deceased,

3. place, date and year of his birth,

4. place, date and year of his death,

5. place and date of the cremation.

(2) The containers must correspond to the norm set up by the German Institute for Standardization of Berlin, DIN standard 3198 “Ash lids for urns.”

§ 7

Register of cremations

A register for cremations carried out must be kept in accordance with Attachment 2 of Section 11 of the Decree of June 20th, 1934, concerning application of the Law on Cremations (Reich official gazette, I, 519). At the end of the calendar year it must be closed and verified against the one kept by the police authority.

§ 8

Burial of the ashes

(1) The ashes of each corpse must be interred in a hall, in a wood, or in a place of burial for urns, unless an exception has been granted by the police authority on the basis of §9, section 3, of the Reich Law on cremations.

(2) The ashes must not remain in the possession of the relatives, not even temporarily. Therefore, the container of the ashes may not be handed to them or to their trustees, not even for the burial elsewhere.” (Schumacher 1939, pp. 118f.)

The “Decree Concerning Application of the Law on Cremation” of August 10th, 1938 (Document 92) specified the following:69

“By authority of §10 of the Law on Cremation dated May 15th, 1934 (Reichsgesetzblatt I, p. 380) it is decreed:

§1. An expression certifying the wish directed towards cremation, laid down on the form of an association for cremation and personally signed, will stay valid even if it not written personally.

§2 (1) The police authority for the place of cremation must maintain a register for all cremations authorized by it, separately for each independent installation if applicable, specifying by consecutive numbers:

1. last name and first name of the deceased

2. date and place of birth

3. date and place of death

4. last residence

5. rank or profession

6. religious affiliation

7. cause of death

8. date and hour of cremation

9. date and number of authorization certificate

10. place of disposal of ash remains

11. change of place of disposal of ash remains (§ 10, par. 2).

(2) The register is to be preserved, together with the certificates and proof documents pertaining to the authorization, for 30 years following the last entry in the register.

§3 (1) The official medical certificate prescribed in accordance with §3, par. 2, No. 2, of the Law must be prepared by the official or medical examiner licensed in the place of death or the place of cremation in conformity with the form attached.

(2) The supreme regional authorities may, if necessary, authorize other physicians for the inquest and the preparation of the certificate, provided these persons have passed the official medical examination for local or regional medical examiners, or have successfully attended a special course imparting the knowledge necessary for forensic inquests, or had been entrusted with these activities before promulgation of the Law.

§4. In the case of corpses being transferred for cremation from a foreign country, the police authorities of the place of cremation will decide whether the corpse passport established in accordance with the international agreement concerning the transportation of corpses is sufficient for proof of the cause of death. Any doubts must be resolved by an official inquest as specified in §3, par.2, No. 2 of the Law.

§5. The expression of the wish towards cremation may be revoked. The revocation must be proven in an irrefutable manner; irrefutable proof is considered as having been furnished in particular if the revocation takes one of the forms laid down in §4, Nos. 1 to 3, of the Law.

§6. The cremation installation must have available a corpse repository, in which the corpses can be kept prior to cremation. Furthermore, a room for autopsies must be provided, containing the equipment needed for such purpose.

§7. The cremation installation and its operation are subject to the oversight of the police authorities at the place where the installation is located. The operation will follow the operational procedures, must be approved by the supreme state authorities, and will specify the fees applicable.

§8. The person in charge of the operation of the cremation installation must be expressly authorized by the supervising police authority.

§9. Cremation may only be undertaken after the written authorization of the police authority of the place of cremation (§3 of the Law) has been provided to the person in charge of the operation of the cremation installation. The cremation must be undertaken within three times 24 hours after issuance of the police authorization. If this period cannot be respected, the person in charge of the operation of the cremation installation must submit an application for an extension of the period to the police authorities specifying the reasons for the delay.

§ 10 (1). The person in charge of the operation of the cremation installation must immediately notify the cognizant police authority of the cremation and of the disposal or shipment of the ash remains. In this connection, the following must be specified: Last name and first name of the person cremated, number and date of the authorization document of the police, time of cremation, time and place of disposal of ash remains, address to which the ash remains have been transferred in case of transfer. Transfer of ash remains may only be undertaken when the person in charge has received a certificate of the cemetery administration concerning the approval of burial.

(2) If the ash remains have been transferred for burial to a different location, the cemetery administration or the police authority of this location must notify the police authority of the place of cremation of the execution of the burial. Any shipment of ash remains previously buried must be reported to the police authority of the place of cremation.

(3) Ash remains must not be handed over to the family or their agents, be it for burial at a different location, subject to the exception in §9, par. 3 of the Law.

(4) The resting period for ash remains is twenty years, if a resting period of 20 years or more is applicable for interments at the same location; in all other cases the resting period for ash remains must be at least equal to the resting period specified for interments at the same location. After the end of the resting period, the ash remains and their containers still present and recognizable as such are to be incorporated into the ground in a collective burial site.

§ 11 (1). A register in accordance with the sample attached (cremation register) must be kept for the cremations carried out in the cremation installation. At the end of each calendar year, this register must be closed and must be compared with the register kept by the police authority (§2).

(2) The register of cremations, together with the corresponding authorization documents, is to be preserved for thirty years following the last entry made in the register.

§12 (1) The corpses must be cremated in the coffins or coffin inserts in which they arrive at the cremation installation. The coffins must be made of thin wood or zinc plate and be free from metal fixtures. Pitch must not be used for filling of cracks. As a mattress for the corpse as well as for the filling of any cushions, sawdust or plane shavings, excelsior or peat mull are to be used. The lining of the coffin and the garments of the corpse may be prepared in the usual way, however, metal nails for the lining and needles, hooks and eyes for closing the garments are not authorized, simple cloth-covered buttons being permitted.

(2) The Reich Minister of the Interior may allow other substances than those mentioned in Par. 1, to be used for the mattress of the corpse and as filling material for the cushions.

§13. Only one corpse may be cremated in the cremation chamber at any one time. Before their introduction into the cremation furnace, the coffins must be equipped with a plate which cannot be destroyed by the heat of the furnace and which displays in a clearly visible manner the entry number in the cremation register concerning the cremation as well as the name of the cremation installation. The ash remains of each corpse must be collected, together with the number plate, in a solid, permanent and air- and watertight vessel, which must be closed by an officially recognized person. The lid of the vessel is to be provided with a well-attached plate showing the following indications in a clear embossed lettering:

1. the cremation number, identical to the cremation register and the ash number plate

2. last name and first name of the deceased person

3. place, date and year of birth

4. place, date and year of death

5. place and date of cremation.

§14 (1) The expenses for the official inquest are to be computed on the basis of the minimum rates of the rate-table for official or forensic medical procedures. The costs thus generated will be borne by the person responsible for the interment.

(2) To the extent that any fees are charged for the police authorizations, they should not exceed three Reichsmarks.

§ 15 (1) This decree will come into force the day following its publication.

(2) At the same time, the following will be rescinded:

– the Decree for the execution of the law on cremation dated June 26th, 1934 (Reichsgesetzblatt I, p. 519),

– the Decree concerning the alteration of the decree concerning the execution of the law on cremation dated October 16th, 1936 (Reichsgesetzblatt I, p. 884) and

– the Second Decree concerning the alteration of the Decree concerning the execution of the law on cremation dated October 13th, 1937 (Reichsgesetzblatt I, p. 1132).

Berlin, August 10th, 1938.

Reich Minister of the Interior

By procuration, Dr. Stuckart”

The way toward these legislative provisions had been prepared and paved in Germany by ethical and professional norms which were suggested by the cremation associations and the administrations of the German crematoria. In 1932, the Union of Cremation Societies for Greater Germany requested the engineer Richard Kessler to draw up ethical and professional guidelines for cremation, which were published the same year under the title “Norms for the construction of furnaces for the cremation of human corpses” (Kessler 1932, 1933b).

These norms considered cremation from four points of view: ethical, esthetic, hygienic and economic. In 1937 the Union of Cremation Societies for Greater Germany decided to review the norms defined by Kessler – who, incidentally, had died on June 24th, 1933 – in view of the laws on cremation promulgated in 1934 and 1935. This re-elaboration was published under the title “Norms for the construction and operation of furnaces for the cremation of human corpses”; it was divided into four sections, the last of which consisted of the law of November 5th, 1935. The norms laid down in the first three sections were the following (Großdeutscher… 1937):

“The cremation furnace, in the same way as the various central, operational and ancillary buildings necessary for a crematorium, must be conceived in conformity with the solemn purpose in such a way as to guarantee the general principles of ethics, esthetics and economy. In the construction and operation, the following demands must be satisfied:

A Layout of the Rooms

1. The operating hall must be divided, by means of a partition, into an antechamber (introduction room) and the furnace hall as such.

2. The introduction room must be realized in a particularly dignified manner in view of the purpose which it serves.

3. The introduction device for the coffin must operate without noise and must moreover be built in such a way as not to clash with the architecture of the introduction room.

4. The introduction opening of the furnace must be provided not only with the usual closure of refractory clay but also with a closure adapted to the style of the introduction room.

5. The introduction and operating rooms must be equipped with good means of ventilation.

B Cremation Furnace

1. The cremation furnace must be built in such a way that

a) only one body at a time can be cremated in the cremation chamber,

b) the cremation process can be observed through viewing ports,

c) the internal devices can be cleaned easily and comfortably without any sanitary risk for the personnel,

d) during the heating operations to achieve the operating temperature the solid, liquid or gaseous fuel used will burn without smoke or odor,

e) the cremation of the corpse takes place without smoke or odor,

f) at the entry to the chimney a draft of at most a quarter of that of the flue may be perceived,

g) no combusted gases escape into the room during or after the introduction of the corpse,

h) any and all liquid substances forming during the cremation are retained and completely dissolved within the furnace.

2) The introduction of the coffin into the cremation chamber may take place only after the latter has been preheated to 500°C. In furnaces with internal firing, the heat supply must, in principle, be cut before the corpse is introduced. If, in special cases, it should be necessary to supply additional heat during the cremation, this must take place only during the second phase of the cremation and by means of clean combusted gases; the use of jet flames is not allowed. If the cremation chamber is heated by means of electricity or from outside the chamber, additional heat supply is always permitted.

3. In furnaces having mixed heating, the switchover from one to the other heating system must be possible during the cremation without an interruption of the cremation process.

4. The outside surfaces must have a dignified appearance and must be easy to clean. The cladding must be easy to disassemble and to re-use. If there are technical parts directly on the furnace (pipes, anchor bolts, etc.), they must be hidden to the greatest possible extent.

5. All external surfaces of the furnace must be sufficiently well insulated against heat radiation. For the insulation, only insulating materials that can be easily removed and re-employed in case of repair work are to be used. Insulation simply by means of simple air chambers is not acceptable.

6. Taking into account the economics of the process, the cremation chamber must be laid out in such a way that a normal coffin can be placed into it.

For this purpose, the following minimum internal dimensions are specified:


	
		
				
Width:


				
900 mm,


				
surface of the floor at least 800 mm, diameter of semi-circular vault 800 mm; this reduction starts at a level of 250 mm


		

		
				
Height:


				
900 mm


				
 


		

		
				
Length:


				
2,250 mm


				
 


		

	

From these furnace dimensions, taking into account the demands of heat technology, the following maximum dimensions for the usable coffins are derived:


	
		
				
Height:


				
720 mm,


				
not counting the feet


		

		
				
Width:


				
750 mm,


				
exceptionally 800 mm maximum


		

		
				
Length:


				
2,100 mm


				
 


		

	

Coffins exceeding the above dimensions must be refused.

7. The inside of the cremation chamber must be as smooth as possible; open joints in which ash particles could settle are to be avoided.

8. With respect to the design of the cremation chamber, both a grate and a plate are acceptable for the floor.

In furnaces with grates, the open width of the grate bars must not exceed 210 mm for transverse grates or 100 m for longitudinal grates.

In furnaces with movable or invertable floor plates for the removal of the ashes, these plates must not be moved before the end of the cremation. Safety measures must be taken to avoid any premature movement of the plates.

9. The refractory material used must be absolutely insensitive to the high temperatures and the temperature fluctuations that the furnace undergoes.

10. From the structural point of view, the refractory mass of the cremation furnace must be such that the heat accumulated during the preheating phase up to the operating temperature is sufficient for the cremation to be carried out by means of cold or preheated combustion air.

11. The cremation chamber and the post-combustion chamber must be separated by a separating wall. It may be invertable but must close sufficiently tight to prevent ash particles from falling through.

12. With cremation furnaces for normal and continuous usage, a recovery system should be considered for the greatest possible exploitation of the discharge gases, to the extent that the design of the furnace allows it.

13. To enhance the draft of the chimney, forced-draft devices are acceptable in cases where chimneys cannot be built sufficiently high for architectural reasons. However, the discharge gases must be discharged in a way such that the environment is not affected.

14. The utilization of the discharge gases for purposes other than the mere execution of the cremation must be prohibited for reasons of reverence.

15. All closures and other control devices on the furnace, in the flue duct, and in the chimney must be made tight in a way such that extraneous air currents are excluded.

16. In order to follow the course of the preheating to the operating temperature and of the subsequent cremations, it is absolutely necessary to equip [the furnace] with at least the following control instruments:

a) temperature measuring device in the cremating chamber,

b) temperature measuring device in the flue duct,

c) temperature recorder,

d) manometer.

17. For the cremation the furnace must be designed moreover in such a way that during the period between the introduction of the coffin and the end of the cremation process no direct manipulations are necessary. After the cremation has taken place, [such manipulations] must be limited exclusively to:

a) the cleaning of the cremation chamber,

b) to the transfer of the ashes from the upper ash collection point into the post-combustion chamber,

c) to the transfer of the ashes from the post-combustion chamber to the ash-removal vessel.

18. In the case of zinc coffins, the liquid zinc must be withdrawn into a special container.

C. Ashes

1. The ashes must be completely burnt out and free from charcoal residue and other combustibles.

2. The removal of the ashes from the post-combustion chamber must be done in a dignified manner.

Before being placed into the urn, the ashes must be freed from charcoal particles and metal parts of the coffin, outside the furnace.

3. The handling of the ashes after their removal from the furnace up to the closing of the urn must absolutely be done without [creating] any dust.

D. General Remarks

1. All devices necessary for the operation of the installation must work silently. It is imperative to prevent the transmission of any unavoidable sounds into the other rooms.

2. For the operation of the installation, other than the norms set out above, the following ‘Service regulations for cremation plants dated November 5th, 1935’ are binding.” (Followed by the text of the law.)

The resurgence, in these norms, of the ideal of a completely indirect cremation process – which had given rise to many vigorous attacks against the Decree of October 24th, 1924, with its acceptance of the semi-direct process – shows how strongly the German cremation societies clung to the primacy of the ethical and esthetic aspects of cremation. In practice, however, the crematoria were more-inclined to follow a course favored by considerations of economy, a development which had already started prior to the above decree. Hence what these norms regarded as the exception, at least for furnaces with a gasifier, tended to become the rule.


	9. Cremation Statistics

	9.1. Statistics for Germany (1878-1939)

The first German crematorium went into operation at Gotha on December 10th, 1878; for the ensuing twelve years, it was also the only one. Over the last decade of the 19th Century, the number of crematoria rose very slowly: in 1900, there were hardly five. A notable increase occurred only in the years preceding the First World War: by 1913 there were 40 crematoria, and by the end of the war, 52 had been built. In the period between the two world wars the movement for cremation grew at a rapid pace, and the number of crematoria increased accordingly. There were 54 in 1920, 68 in 1925, 104 in 1930, and 114 in 1935. With the inauguration of the Lahr Crematorium (July 16th, 1939) – the last crematorium built before the outbreak of the Second World War – the number of crematoria in the Old Reich reached 122, but on the territory of Greater Germany, a total of 131 existed, five of which were in Austria and four in the Sudeten Territory.

The following table covering the period between December 10th, 1878, and April 10th, 1928, presents data concerning the first 83 German crematoria (Verband… 1928, pp. 82-87; see Document 112).


	
		
				
Table 3: Chronological List of German Crematoria between 1978 and 1928


		

		
				
#


				
Location


				
Start-up Date (dd/mm/yyyy)


				
# of

Furnaces


				
Furnace System and Manufacturer


		

		
				
1


				
Gotha


				
10/12/1878


				
2


				
1. Friedrich Siemens, Dresden

2. Richard Schneider, Dresden


		

		
				
 2


				
Heidelberg


				
22/12/1891


				
1


				
Klingenstierna (Gebr. Beck), Offenbach


		

		
				
3


				
Hamburg


				
19/11/1892


				
2


				
Richard Schneider, Dresden


		

		
				
4


				
Jena


				
14/02/1898


				
2


				
Klingenstierna (Gebr. Beck), Offenbach


		

		
				
5


				
Offenbach a.M.


				
07/12/1899


				
1


				
Klingenstierna (Gebr. Beck), Offenbach


		

		
				
6


				
Mannheim


				
20/02/1901


				
1


				
Richard Schneider, Dresden


		

		
				
7


				
Eisenach


				
20/01/1902


				
1


				
Richard Schneider, Dresden


		

		
				
8


				
Mainz


				
03/05/1903


				
2


				
Klingenstierna (Gebr. Beck), Offenbach


		

		
				
9


				
Karlsruhe


				
25/04/1904


				
1


				
Richard Schneider, Dresden


		

		
				
10


				
Heilbronn


				
26/06/1905


				
1


				
Klingenstierna (Gebr. Beck), Offenbach


		

		
				
11


				
Ulm


				
01/01/1906


				
2


				
1. Klingenstierna-Beck, Offenbach

2. Gebrüder Beck, Offenbach


		

		
				
12


				
Chemnitz


				
15/12/1906


				
2


				
1. Richard Schneider, Dresden

2. Gebrüder Beck, Offenbach


		

		
				
13


				
Bremen


				
24/02/1907


				
2


				
1. Klingenstierna-Beck, Offenbach

2. Alfred Schmidt, Bremen


		

		
				
14


				
Stuttgart


				
06/04/1907


				
2


				
1. Klingenstierna-Beck, Offenbach

2. Wilhelm Ruppmann, Stuttgart


		

		
				
15


				
Coburg


				
12/11/1907


				
2


				
Gebrüder Beck, Offenbach


		

		
				
16


				
Pössneck


				
16/10/1908


				
1


				
Gebrüder Beck, Offenbach


		

		
				
17


				
Zittau


				
01/04/1909


				
1


				
R. Schneider, Techn. Ofenbaubüro, Berlin


		

		
				
18


				
Baden-Baden


				
25/10/1909


				
1


				
Gebrüder Beck, Offenbach


		

		
				
19


				
Zwickau


				
01/11/1909


				
2


				
Gebrüder Beck, Offenbach


		

		
				
20


				
Leipzig


				
01/01/1910


				
3


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
21


				
Lübeck


				
15/05/1910


				
2


				
Gebrüder Beck, Offenbach


		

		
				
22


				
Dessau


				
18/05/1910


				
2


				
1. Toisul & Fradet, Paris

2. Gebrüder Beck, Offenbach


		

		
				
23


				
Gera


				
12/06/1910


				
2


				
Gebrüder Beck, Offenbach


		

		
				
24


				
Reutlingen


				
01/01/1911


				
1


				
Wilhelm Ruppmann, Stuttgart


		

		
				
25


				
Dresden


				
22/05/1911


				
3


				
2 × R. Schneider, Stettiner Schamottefabrik; 1 × J.A. Topf & Söhne, Erfurt


		

		
				
26


				
Göppingen


				
08/10/1911


				
1


				
Wilhelm Ruppmann, Stuttgart


		

		
				
27


				
Meiningen


				
08/10/1911


				
1


				
Gebrüder Beck, Offenbach


		

		
				
28


				
Weimar


				
14/12/1911


				
2


				
1. R. Schneider, Stettiner Schamottefabrik; 2. J.A. Topf & Söhne, Erfurt


		

		
				
29


				
Sonneberg i.Th.


				
20/12/1911


				
1


				
Gebrüder Beck, Offenbach


		

		
				
30


				
Hagen i.W.


				
16/09/1912


				
2


				
1. Custodis, Düsseldorf

2. Kori, Berlin


		

		
				
31


				
Frankfurt a.M.


				
12/10/1912


				
2


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
32


				
Berlin, Gerichtsstr. 


				
28/11/1912


				
3


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
33


				
Munich


				
28/11/1912


				
2


				
R. Schneider, Techn. Ofenbaubüro, Berlin


		

		
				
34


				
Wiesbaden


				
19/12/1912


				
2


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
35


				
Nuremberg


				
15/05/1913


				
2


				
Wilhelm Ruppmann, Stuttgart


		

		
				
36


				
Berlin-Treptow


				
23/06/1913


				
2


				
Gebrüder Beck, Offenbach


		

		
				
37


				
Tilsit


				
09/09/1913


				
1


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
38


				
Esslingen


				
01/10/1913


				
1


				
Wilhelm Ruppmann, Stuttgart


		

		
				
39


				
Greifswald


				
26/10/1913


				
1


				
Gebrüder Beck, Offenbach


		

		
				
40


				
Görlitz


				
28/11/1913


				
1


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
41


				
Freiburg i. Br.


				
15/04/1914


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
42


				
Darmstadt


				
10/10/1914


				
1


				
Gebrüder Beck, Offenbach


		

		
				
43


				
Danzig


				
15/10/1914


				
2


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
44


				
Augsburg


				
25/05/1915


				
1


				
Gebrüder Beck, Offenbach


		

		
				
45


				
Braunschweig


				
01/07/1915


				
2


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
46


				
Hirschberg i.Schl.


				
22/08/1915


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
47


				
Krefeld


				
04/10/1915


				
1


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
48


				
Halle a.d.S. 


				
23/12/1915


				
2


				
J.A. Topf & Söhne, Erfurt


		

		
				
49


				
Kiel


				
14/02/1916


				
1


				
Gebrüder Beck, Offenbach


		

		
				
50


				
Friedberg/Hess.


				
15/03/1917


				
1


				
Gebrüder Beck, Offenbach


		

		
				
51


				
Pforzheim


				
02/08/1917


				
1


				
Wilhelm Ruppmann, Stuttgart


		

		
				
52


				
Plauen i.V.


				
01/02/1918


				
1


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
53


				
Königsberg/Pr.


				
05/12/1918


				
2


				
Wilhelm Ruppmann, Stuttgart


		

		
				
54


				
Konstanz


				
15/05/1920


				
1


				
Gebrüder Beck, Offenbach


		

		
				
55


				
Rudolstadt/Th.


				
15/06/1921


				
1


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
56


				
Berlin-Wilmersd. 


				
11/05/1922


				
2


				
R. Schneider, Stettiner Schamottefabrik


		

		
				
57


				
Ilmenau


				
22/10/1922


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
58


				
Hanover


				
24/02/1923


				
2


				
J.A. Topf & Söhne, Erfurt


		

		
				
59


				
Erfurt


				
04/04/1923


				
2


				
J.A. Topf & Söhne, Erfurt


		

		
				
60


				
Suhl


				
11/08/1923


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
61


				
Magdeburg


				
22/11/1923


				
2


				
J.A. Topf & Söhne, Erfurt


		

		
				
62


				
Grünberg/Schl.


				
05/01/1924


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
63


				
Dortmund


				
24/05/1924


				
2


				
J.A. Topf & Söhne, Erfurt


		

		
				
64


				
Arnstadt i.Th.


				
1/10/1924


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
65


				
Guben


				
19/11/1924


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
66


				
Selb i.B.


				
7/02/1925


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
67


				
Bernburg


				
17/02/1925


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
68


				
Stettin


				
17/02/1925


				
2


				
1. R. Schneider, Stettiner Schamottefabrik; 2. idem (improved device)


		

		
				
69


				
Apolda


				
16/04/1925


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
70


				
Wilhelmshaven


				
11/02/1926


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
71


				
Breslau


				
12/04/1926


				
1


				
Gebrüder Beck, Offenbach


		

		
				
72


				
Kassel


				
21/05/1926


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
73


				
Höchst a.M.


				
01/06/1926


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
74


				
Liegnitz


				
08/07/1926


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
75


				
Gießen


				
07/08/1926


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
76


				
Brandenburg (II.)


				
17/10/1926


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
77


				
Weissenfels a.S. 


				
07/02/1927


				
1


				
Kori, Berlin


		

		
				
78


				
Tuttlingen


				
14/08/1927


				
1


				
Wilhelm Ruppmann, Stuttgart


		

		
				
79


				
Eisfeld


				
29/09/1927


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
80


				
Ludwigsburg


				
22/10/1927


				
1


				
Wilhelm Ruppmann, Stuttgart


		

		
				
81


				
Hildburghausen


				
27/10/1927


				
1


				
Gebrüder Beck, Offenbach


		

		
				
82


				
Freiberg i.S.


				
02/03/1928


				
1


				
Gebrüder Beck, Offenbach


		

		
				
83


				
Quedlinburg


				
10/03/1928


				
1


				
J.A. Topf & Söhne, Erfurt


		

		
				
The number of furnaces indicated corresponds to those actually existing in 1928. In certain crematoria, the old furnaces had been demolished and replaced with new devices. The last column of the list quoted contains furnaces which were subsequently demolished.


		

	

By the end of 1928, the number of German crematoria had risen to 88, because between March 10th and December 31st five more crematoria were built: at Rostock, Schwenningen, Langensalza, Nordhausen and Saalfeld. Another 34 crematoria were set up between 1929 and 1939. The following table lists them by number, by location and by year of construction:


	
		
				
#


				
Location


				
Year


		

		
				
89


				
Bielefeld


				
1929


		

		
				
90


				
Wetzlar


				
1929


		

		
				
91


				
Hof


				
1929


		

		
				
92


				
Mühlhausen


				
1929


		

		
				
93


				
Altenburg


				
1929


		

		
				
94


				
Forst


				
1930


		

		
				
95


				
Reichenbach


				
1930


		

		
				
96


				
Hanau


				
1930


		

		
				
97


				
Potsdam


				
1930


		

		
				
98


				
Bremerhaven


				
1930


		

		
				
99


				
Saarbrücken


				
1930


		

		
				
100


				
Sondershausen


				
1930


		

		
				
101


				
Eisleben


				
1930


		

		
				
102


				
Kolberg


				
1930


		

		
				
103


				
Frankfurt a.O.


				
1930


		

		
				
104


				
Schwerin


				
1930


		

		
				
105


				
Meissen


				
1931


		

		
				
106


				
Lindau


				
1931


		

		
				
107


				
Cuxhaven


				
1931


		

		
				
108


				
Duisburg-H.


				
1932


		

		
				
109


				
Landau


				
1932


		

		
				
110


				
Fürstenberg


				
1934


		

		
				
111


				
Naumburg


				
1934


		

		
				
112


				
Lauscha


				
1934


		

		
				
113


				
Celle


				
1935


		

		
				
114


				
Essen


				
1935


		

		
				
115


				
Düsseldorf


				
1936


		

		
				
116


				
Cologne


				
1937


		

		
				
117


				
Osnabrück


				
1937


		

		
				
118


				
Schneidemühl


				
1937


		

		
				
119


				
Döbeln


				
1938


		

		
				
120


				
Flensburg


				
1938


		

		
				
121


				
Gleiwitz


				
1938


		

		
				
Sources: “Die Feuerhallen…” 1939, p. 7; “Einäscherungen…” 1940, pp. 20, 29


		

	

In the Sudeten Territory there were four crematoria: at Reichenberg (1918), Brüx (1924), Aussig (1932), and Karlsbad (1933); Austria had five crematoria: in Vienna (1923), at Steyr (1927), at Linz (1929), at Salzburg (1931), and at Graz (1932). Thus there were altogether 131 crematoria in Grossdeutschland in 1939.

Because initially the practice of cremation was a novelty, often repressed by the dominant cultural factors and because consequently there existed only few crematoria, the annual number of cremations remained very low for a long time, beginning to grow consistently only after the end of the First World War: It stayed below 100 until 1886, below 1,000 until 1902, and below 10,000 until 1912. In 1918 there were 15,878 cremations, and in the years thereafter the figure grew rapidly, exceeding 100,000 in 1939. The following table shows the number of cremations in Germany year by year:


	
		
				
Year


				
Cremas


				
Cremations


		

		
				
1878


				
1


				
1


		

		
				
1879


				
1


				
17


		

		
				
1880


				
1


				
16


		

		
				
1881


				
1


				
33


		

		
				
1882


				
1


				
33


		

		
				
1883


				
1


				
46


		

		
				
1884


				
1


				
69


		

		
				
1885


				
1


				
76


		

		
				
1886


				
1


				
95


		

		
				
1887


				
1


				
110


		

		
				
1888


				
1


				
95


		

		
				
1889


				
1


				
128


		

		
				
1890


				
1


				
111


		

		
				
1891


				
2


				
165


		

		
				
1892


				
3


				
221


		

		
				
1908


				
16


				
4,049


		

		
				
1909


				
19


				
4,773


		

		
				
1910


				
23


				
6,094


		

		
				
1911


				
29


				
7,551


		

		
				
1912


				
34


				
8,858


		

		
				
1913


				
40


				
10,215


		

		
				
1914


				
43


				
11,140


		

		
				
1915


				
48


				
10,640


		

		
				
1916


				
49


				
11,448


		

		
				
1917


				
51


				
13,952


		

		
				
1918


				
52


				
15,878


		

		
				
1919


				
53


				
15,895


		

		
				
1920


				
54


				
16,855


		

		
				
1921


				
54


				
19,350


		

		
				
1922


				
56


				
26,928


		

		
				
1923


				
60


				
33,475


		

		
				
1893


				
3


				
256


		

		
				
1894


				
3


				
267


		

		
				
1895


				
3


				
263


		

		
				
1896


				
3


				
312


		

		
				
1897


				
3


				
374


		

		
				
1898


				
4


				
423


		

		
				
1899


				
5


				
511


		

		
				
1900


				
5


				
639


		

		
				
1901


				
6


				
692


		

		
				
1902


				
7


				
861


		

		
				
1903


				
8


				
1.075


		

		
				
1904


				
9


				
1.381


		

		
				
1905


				
10


				
1.769


		

		
				
1906


				
12


				
2.052


		

		
				
1907


				
15


				
2.980


		

		
				
1924


				
63


				
33,477


		

		
				
1925


				
68


				
36,110


		

		
				
1926


				
75


				
40,040


		

		
				
1927


				
81


				
45,758


		

		
				
1928


				
88


				
47,783


		

		
				
1929


				
93


				
56,060


		

		
				
1930


				
104


				
53,203


		

		
				
1931


				
107


				
58,259


		

		
				
1932


				
109


				
60,266


		

		
				
1933


				
109


				
63,674


		

		
				
1934


				
112


				
62,262


		

		
				
1935


				
114


				
70,062


		

		
				
1936


				
115


				
76,624


		

		
				
1937


				
118


				
80,407


		

		
				
1938


				
130


				
84,634


		

		
				
1939


				
131


				
102,022


		

		
				
Sources: Weinisch 1929, p. 33; “Die deutschen Krematorien…” 1940, p. 13; “Tabelle…” 1944, p. 17.


		

	

The list contains the data for Austria and for the Sudeten Territory from the time they became part of Greater Germany.

Between 1878 and 1939 altogether 1,201,823 corpses were cremated in Germany.

In 1939 the number of deaths in Germany was 1,007,122, that of corpses incinerated was 102,022, hence some 10 percent.70 This percentage of bodies cremated grew steadily from the beginning of the century, in line with the increasing presence of crematoria and their increasing acceptance: in 1900 it was 0,5%, in 1910, 0.6%, in 1920, 1.8%, in 1930, 7.4%, in 1935, 9%, in 1936, 9.5%, in 1937, 9.9% and in 1938, 10.5% (Helbig 1940, p. 29).

In 1940, there were 108,630 cremations (=10.3%), in 1941, 107,103 (=10.75%), and in 1942, 114,184 (=11.5%).70


	
9.2. Statistics of Other Countries

As already mentioned in Chapter 3, 19 crematories were constructed in the United States between 1876 and 1895, but the number of cremations remained rather low, as may be seen from the following table (Probst 1895, p. 181):


	
		
				
City


				
Inauguration
Year


				
Total

Cremations


				
Gender


		

		
				
Male


				
Female


		

		
				
Washington, D.C.


				
1876


				
38


				
29


				
9


		

		
				
Lancaster, Pa.


				
1884


				
89


				
67


				
22


		

		
				
Fresh Pond, New York


				
1885


				
1,554


				
1,084


				
470


		

		
				
Buffalo, N.Y.


				
1885


				
250


				
166


				
84


		

		
				
Pittsburgh, Pa.


				
1886


				
100


				
63


				
37


		

		
				
Cincinnati, Ohio


				
1887


				
314


				
214


				
100


		

		
				
Detroit, Mich.


				
1887


				
183


				
111


				
72


		

		
				
Los Angeles, Cal.


				
1887


				
182


				
119


				
63


		

		
				
St. Louis, Mo.


				
1888


				
437


				
300


				
137


		

		
				
Philadelphia, Pa.


				
1888


				
399


				
264


				
135


		

		
				
Baltimore, Md.


				
1889


				
84


				
57


				
27


		

		
				
Swinburne Is., N.Y.


				
1889


				
109


				
?


				
?


		

		
				
Troy, N.Y.


				
1890


				
56


				
37


				
19


		

		
				
Waterville, N.Y.


				
1891


				
5


				
1


				
4


		

		
				
Davenport, Iowa


				
1891


				
36


				
27


				
9


		

		
				
San Francisco, Cal.


				
1893


				
200


				
112


				
88


		

		
				
Chicago, Ill.


				
1893


				
87


				
54


				
33


		

		
				
Boston, Mass.


				
1893


				
118


				
59


				
59


		

		
				
San Francisco, Cal.


				
1895


				
28


				
18


				
10


		

		
				
 


				
Total


				
4,269


				
 


				
 


		

	

8,594 cremations were performed in the U.S. during the five years spanning from 1896 to 1900.71 The Fresh Pond Crematory on Long Island began its operation on December 4, 1885; up to March 1892, 745 cremations were carried out there, of which 373 were of people born in Germany and 240 were born in the United States; the remainder were mostly born in European countries (England, Austria, Switzerland, France, Ireland, Italy, Hungary, Denmark, Scotland, Belgium, Holland; A. Cobb 1892, pp. 146f.). In 1928, 109 crematories existed in the U.S., and the number of cremations exceeded 300,000 (Ichok 1931, p. 683):


	
		
				
Period


				
Cremas


				
Cremations


		

		
				
1876-1884


				
2


				
28


		

		
				
1885-1888


				
9


				
395


		

		
				
1889-1893


				
15


				
2,257


		

		
				
1894-1898


				
22


				
5,937


		

		
				
1899-1903


				
28


				
13,784


		

		
				
1904-1908


				
37


				
24,356


		

		
				
1909-1913


				
51


				
38,963


		

		
				
1914-1918


				
77


				
65,571


		

		
				
1919-1923


				
87


				
72,647


		

		
				
1924-1928


				
109


				
101,467


		

		
				
 


				
Total


				
325,405


		

	

The first British crematory was built in 1885. By the end of 1909 some 8,000 cremations had been performed as follows:72


	
		
				
City


				
first cremation


				
Cremations
Until 1909


		

		
				
Woking


				
1885


				
3,220


		

		
				
Manchester


				
1892


				
1,348


		

		
				
Glasgow


				
1895


				
323


		

		
				
Liverpool


				
1896


				
464


		

		
				
Hull


				
1901


				
181


		

		
				
Darlington


				
1901


				
51


		

		
				
London-Golders Green


				
1902


				
2,808


		

		
				
Leicester


				
1902


				
87


		

		
				
Birmingham


				
1903


				
148


		

		
				
Leeds


				
1905


				
90


		

		
				
Ilford


				
1905


				
93


		

		
				
Bradford


				
1905


				
47


		

		
				
Sheffield


				
1905


				
61


		

		
				
Total


				
8,121


		

	

The following table shows the record of British crematories and cremations up to 1930 (Ichok 1931, p. 678):


	
		
				
Year


				
Crematories


				
Cremations


		

		
				
1885


				
1


				
3


		

		
				
1890


				
1


				
54


		

		
				
1895


				
3


				
209


		

		
				
1900


				
4


				
444


		

		
				
1905


				
13


				
604


		

		
				
1910


				
13


				
840


		

		
				
1915


				
14


				
1,410


		

		
				
1920


				
14


				
1,796


		

		
				
1925


				
16


				
2,701


		

		
				
1930


				
21


				
4,533


		

		
				
Total


				
12,594


		

	

In France the crematory of Père-Lachaise performed a little less than 5,500 cremations during the first 21 years of its operation, omitting hospital remains and embryos (Rolants 1910, p. 1121):


	
		
				
Year


				
Cremations


		

		
				
1889


				
49


		

		
				
1890


				
121


		

		
				
1891


				
134


		

		
				
1892


				
159


		

		
				
1893


				
189


		

		
				
1894


				
216


		

		
				
1895


				
187


		

		
				
1896


				
200


		

		
				
1897


				
210


		

		
				
1898


				
231


		

		
				
1899


				
243


		

		
				
1900


				
297


		

		
				
1901


				
306


		

		
				
1902


				
299


		

		
				
1903


				
307


		

		
				
1904


				
354


		

		
				
1905


				
341


		

		
				
1906


				
362


		

		
				
1907


				
451


		

		
				
1908


				
403


		

		
				
1909


				
394


		

		
				
Total


				
5,453


		

	

In 1930 Denmark had five crematories, in which 15,005 cremations were performed between 1893 and 1930 (Ichok 1931, p. 682). In the Netherlands 3,852 cremations were performed between 1914 and 1930 (ibid., p. 684); in Italy 17,503 between 1876 and 1930 (ibid., p. 685); in Norway 9,424 between 1920 and 1930 (ibid., p. 686). In Russia the first crematory was inaugurated in Moscow on 7 October 1927; it cremated 225 corpses until the end of that year, 4,025 in 1928, and 5,208 in 1929 (ibid., p. 688).

In Switzerland 20 crematories existed in 1930; the total number of cremations exceeded 34,000 (ibid.):


	
		
				
Year


				
Crematory
Furnaces


				
Cremations


		

		
				
1889


				
1


				
21


		

		
				
1894


				
1


				
40


		

		
				
1899


				
2


				
95


		

		
				
1904


				
3


				
376


		

		
				
1909


				
7


				
914


		

		
				
1914


				
12


				
1,960


		

		
				
1919


				
14


				
2,050


		

		
				
1924


				
17


				
3,297


		

		
				
1925


				
18


				
3,549


		

		
				
1926


				
19


				
3,670


		

		
				
1927


				
19


				
4,228


		

		
				
1928


				
19


				
4,528


		

		
				
1929


				
20


				
5,029


		

		
				
1930


				
20


				
4,885


		

		
				
 


				
Total


				
34,642


		

	

In 1930 Czechoslovakia had nine crematories with 32,311 total cremations since 1918 (ibid., p. 689).

At the end of 1938, Germany counted 130 crematoria, England 47, Italy 37 (with 8 out of service), in Sweden and Switzerland there were 22 each, in Denmark 16, in Norway 10, in Czechoslovakia 9, in France 6, in Russia 2 and in Belgium, Finland, Holland, Portugal and Rumania 1 each. Behind Germany, the countries with the greatest numbers of cremations were England (16,312 cremations =3.01% of all deaths), Switzerland (7,071 cremations or 14.55%), the Protectorate of Bohemia and Moravia (5,535 cremations or 6.04%), Sweden (4,434 cremations or 6.10%), Norway (2,262 cremations or 7.79%) and France (1,340 cremations or 0.20%; “Statistisches” 1939, p. 41).

Both for the number of crematoria and the number of cremations, the list was topped by Japan. Cremation furnaces were introduced in 1871. One decade later some 9,000 corpses were cremated in Tokyo annually. The installations were very rudimentary and permitted even collective cremations. The fuel was largely kindling wood, and a cremation lasted from eight in the evening until six in the morning (“La crémation au Japon” 1883, p. 94). In 1897 some 15,000 cremations were performed in Tokyo, which amounted to 40% of the deceased. This percentage remained almost constant until the end of 1899. In 1900 the city had seven crematories (“La crémation au Japon” 1900, pp. 380f.). By 1912 the entire country had 36,723 cremation installations (Pallester 1912, p. 28). In subsequent years this number remained almost unchanged, while the number of cremations exceeded 600,000 corpses (Ichok 1931, p. 685):


	
		
				
Year


				
Cremation
Furnaces


				
Cremations


		

		
				
1918


				
35,522


				
572,159


		

		
				
1919


				
36,495


				
527,273


		

		
				
1920


				
36,803


				
605,206


		

		
				
1921


				
36,782


				
553,852


		

		
				
1922


				
36,285


				
546,069


		

		
				
1923


				
36,697


				
587,143


		

		
				
1924


				
36,422


				
559,635


		

		
				
1925


				
36,652


				
551,838


		

		
				
1926


				
35,866


				
538,017


		

		
				
1927


				
35,800


				
580,000


		

		
				
1928


				
35,745


				
606,531


		

		
				
1929


				
35,385


				
622,492


		

		
				
 


				
Total


				
6,850,215


		

	

	10. Mass Cremation for Hygienic and Sanitary Purposes

In the following I use the term “mass cremation” in a broad sense, because a proper cremation in the narrow sense of the word can only be carried out in a cremation furnace.

In his 1932 book, Prof. Luigi Maccone devoted a very interesting and amply documented chapter to this topic titled “Cremation in Times of Epidemics, of Wars and Earthly Disasters (“La Cremazione in tempo di epidemie, di guerre e di disastri tellurici”), which I can recommend to the italophone reader (Maccone 1932, pp. 161-166).

Mass cremation on pyres for hygienic and sanitary reasons has been practiced frequently in historic times, mainly in Italy, for example after the Battle of Formovo in 1495, and in Venice in 1509 and 1576 in connection with an epidemic of the Bubonic Plague, in 1627 in Apuglia after an earthquake, in 1630 at Mantua, in 1656 at Naples, in 1743 at Reggio Calabria in connection with epidemics, and in 1764 in Dalmatia (Huber 1903, p. 4). Numerous other such examples were set forth by Hugo Erichsen in a specific chapter of one of his documented works on cremation (1887, Chapter III, “Cremation in Times of War”, pp. 129-139).

In the 19th Century, after the Battle of Paris on March 30th, 1814, 4,000 corpses that had been exhumed and taken to Montfaucon were burned on 10 large grates made of steel bars placed on rocks (Fröhlich 1872, p. 44). In all of these cases, what was aimed for and what actually occurred was not a true and proper cremation, i.e. a reduction to ashes, but merely a carbonization of the soft tissue of the corpses in order to remove them from a process of decomposition that would have been dangerous for public hygiene because of the large number of corpses involved.

On September 1st, 1870, 390,000 men clashed at Sedan. The tens of thousands of men killed were hastily buried in mass graves. This aroused the legitimate fear of neighboring Belgium so much that in the following year, in order to cope with a situation that worsened with the approaching spring warmth, a “Committee for the Disinfection of the Battle Fields” was constituted in Brussels under the presidency of Prince Orloff, the Russian Ambassador to Belgium. Two members of this committee, the Military Surgeon Lante and the Chemist Créteur, both Belgian, traveled to Sedan in early March. Having visited the battlefield, Créteur proposed to burn the bodies with tar and crude oil (petroleum) in the graves in which they were lying. The proposal was accepted by the committee and implemented. The operations were started in the second half of March of 1871; Créteur himself described them in the following way (Créteur 1915, p. 562; cf. Fröhlich 1872, p. 101; Marmier 1876, pp. 33f.; Duroux 1878, pp. 13f.):

“Je faisais enlever la terre des tumuli jusqu'à la première couche de cadavres; puis je faisais recouvrir ceux-ci d'une couche de chlorure des chaux, afin de neutraliser la mauvaise odeur. [...]

Au-dessus de ma couche de chlorure de chaux, je faisais couler du goudron; J'allumais ensuite le tout à l'aide d'huile de pétrole. Le pétrole enflammé s'étendait sur toute la couche de goudron, qui entrait immédiatement en ignition, attaquant les chairs et faisant fondre les graisses. Les corps gras, en se mêlant au goudron, élevaient la température de façon à réduire cent cadavres en moins d'une heure.”

“I had the earth removed from the burial mounds up to the first layer of corpses; then I had them covered with a layer of chloride of lime in order to neutralize the bad smell. […]

On top of my layer of chloride of lime, I had tar poured; I then lit the whole thing with petroleum oil. The ignited petroleum spread over the whole layer of tar, which immediately ignited, attacking the flesh and melting the fat. The fatty substances, by mixing with the tar, raised the temperature so as to reduce a hundred corpses in less than an hour.”

After the combustion, the contents of the grave had shrunk to three quarters of the original volume and there were only bones left, covered with a resinous layer that isolated them from atmospheric agents. The amount of tar used depended on the number of corpses to be burned. For a grave of some 250 to 300 corpses, Créteur used 5 to 6 tons, for 30 to 40 corpses, 2 tons (Fröhlich 1872, p. 102). Créteur stated to have treated, between the 10th and the 20th of March 1871, and with the aid of 27 men, 3,213 mass graves of soldiers and animal carcasses, with at least three fourths having been dealt with in the manner described above. The total consumption of tar amounted to 384 tons.

Other members of the committee, however, Dr. Lante in particular, raised doubts concerning Créteur’s account, with respect to both the amount of tar used for each grave and the number of graves treated, even going so far as to question the results obtained.

In his account, Dr. Lante argued that a grave with 10 corpses required 2 tons of tar and that, with the 384 tons of tar consumed, Créteur – in the face of his own figures, some 2 to 5-6 tons per grave – could not, in any case, have treated 3,213 graves (ibid., p. 103). Even with respect to the actual results achieved, Créteur’s claims turned out to be rather untenable. The contemporary author Fröhlich of the [German] Imperial General Staff noted (ibid., pp. 109f.):

“One cannot claim, as the Chemist Créteur asserts to have demonstrated, that the so-called combustion process has been satisfactory. The result of the procedure was not, in fact, a combustion in the chemical sense, but only a carbonization; however, even this result – which in itself would have been sufficient from hygienic a point of view – would not at all have been achieved to a degree necessary to render the corpses innocuous. Actually, in the first place, the tar hydrocarbons certainly burned, before the soft parts of the corpses would have caught fire.

Consequently, the oxygen in the air would have been spent to a point where, for the carbonization, only a small quantity would have remained available; this, moreover, would have produced a direct effect of carbonization only if the fleshy parts of the corpses had already lost a large part of their water content. Thus, only the more-superficial parts of the corpses would have been carbonized, but the contents at the bottom [of the graves], to which the oxygen would not have penetrated (and that should apply to the mass graves in particular), were not involved in the process, or were involved only in part, and the flesh of the lower layers would, in the best of cases, have [merely] been roasted.”

Another authoritative source, Dr. Wilhelm Roth, the author of a major treatise on issues of military hygiene, also raised serious doubts as to the claimed results of these mass incinerations, all the more so as they were done within graves, basing himself upon the completely different findings of the Metz Commission.

In the Metz Area, between August 14th and October 27th, 1870, two armies of some 500,000 men fought a number of battles. In the Gozze Sector alone, 14,000 men died as a result of the battle of August 16th, and there were some 30,000 fatalities in the whole campaign. The decomposing bodies poisoned the air and polluted the groundwater. On February 16th, 1871, a commission was set up to carry out disinfection work. It was headed by the Army Surgeon D’Arrest, M.D., from the Supreme Command, and by Major Bode, M.D., the state physician (ibid., pp. 46f.; Roth 1872, p. 549).

This commission undertook cremation experiments that were later described in detail in a report by the two physicians mentioned. The experiments were done only in rather small graves and, for reasons of piety, only on the carcasses of horses. For that purpose, the commission chose those carcasses that could no longer stay in the places where they had been found but whose transportation to a more suitable site would have been especially difficult. The actual procedure was as follows (Roth 1872, pp. 556f.):

“We thus unearthed the carcasses, which had only been interred in a cursory way, using the measures mentioned in the description of the exhumations, but with the difference that instead of chloride of lime we used the tar itself, which was poured in the most copious manner possible on the exposed fleshy parts. Then the tar-covered carcasses were removed from their original sites, generally somewhat humid, and were placed on a kind of hearth made up of large and thick stones. Here, they were covered from all sides with dry branches and straw, abundantly doused with tar, then soaked with petroleum and finally set alight. High flames rose immediately, generating thick columns of pitch-black smoke all around, as well as a heat so intense that one would have thought that the carcasses, surrounded as they were by fire on all sides, would very quickly have been carbonized. However, within a mere half hour the flames died down to a level such that, in order to keep the fire from going out altogether, it had to be continually revived by pouring on more tar and petroleum.

After about two hours, the heads, the necks and the legs of the animals were strongly burned, but the large masses of flesh of the body were only roasted and covered by a layer of pitch which no doubt prevented the heat from penetrating further. For that reason we made a large number of deep cuts into the flesh, i.e. into the muscles of the rear parts, the abdominal cavities were opened, the guts which had become hardly warm taken out and replaced by dry branches and straw; then the carcasses were again covered with tar and petroleum in the most abundant and appropriate way possible, and ignited.

Again, there were enormous sooty flames and a tremendous heat, but again, after two hours, very little progress with the destruction. After five hours of work, done on several carcasses simultaneously and repeated elsewhere, it was still not possible to achieve a satisfactory result, i.e. the carbonization of the organic masses; the only thing left to do was to place the fleshy parts still visible on a kind of sled and bring them up onto the hill in order to bury them there well.”

It was therefore decided to abandon these attempts at disposing of the carcasses. Summing up his experiments, Dr. Roth concluded (ibid., p. 557):

“Hence one may conclude that Créteur’s way of operation most probably results only in a carbonization of the top layer of corpses, whereas inside there was only very little change, and whole corpses may even have remained intact inside the graves.”

Still, Créteur had brought up the idea in a general way, and the problem of mass burnings of corpses resulting from wars (in spite of the opposition of some military physicians)73 and epidemics would henceforth be studied by specialists in the field of combustion.

In 1875 Friedrich Küchenmeister published the design of a mass cremation device for the corpses of soldiers who had died on the battlefield, which he had specifically ordered from Friedrich Siemens, the inventor of the first hot-air cremation furnace.

We set forth below the text of the description of the project as well as the accompanying drawing (Document 93; Küchenmeister 1875, pp. 82f.):

“Mr. Siemens says:

‘As shown in the drawing, the shaded portions A of the furnace are best realized in brickwork of solid construction, if such material is available, especially in the lower portion, because they contain the hearths and the whole structure rests upon them. The excavated earth can be used for the packing B of the surrounding walls.

Above the hearths, inside the four surrounding walls, normal stones D are placed up to the first shaded line, and the corpses, covered with more stones, are placed upon them.

The space in front of the hearths must be filled with loose stones; by removing one or more of them, the flow of air can be regulated quite well.

The grates needed for the hearths have to be carried along; this can be done easily, as they consist simply of ordinary iron bars of a certain length and represent only a rather small portion of the total weight for one furnace.

The whole structure can be built well within two days by a few qualified bricklayers so that the furnace can go into operation on the third day.

The cremation process should be run in the following way: When the corpses have been placed on the loose stones, which have been arranged in such a manner as to leave much space between them, and have been covered with a layer of such stones, the fire under the grate is lit. The combustion products, which escape through the cracks, give up their heat to the stones D above the grate and heat them gradually, over something like an hour, until they have become bright red. The fire is reduced, and great amounts of atmospheric air are allowed to enter through the hearths. This air, on contact with the [glowing] stones, heats up to a high temperature and strikes the corpses which, by then, are somewhat desiccated on the surface; this leads to a rather rapid combustion of all portions which are subject to rotting.

It is obvious that the cremation in this furnace is not complete, as is the case in the furnace described above;[74] but because the starting conditions are very different (the furnace must destroy in the simplest and quickest way all the fleshy and muscular parts of the corpses which might rot and must eliminate any source of harmful vapors etc.), the furnace corresponds perfectly well to the task and will produce much better results than those obtained so far with cremations on the battlefield. R.S.’”75

Even in its rudimentary simplicity, this device is in agreement with the principles of combustion technology. Although it is partly buried, it has true and proper hearths with grates placed at a height such that air can enter and flow through them without hindrance and the ashes can fall down without piling up on the grate. By means of the rocks, the openings of the hearths can be gradually blocked and the combustion air controlled, albeit in an approximate manner. The outside brick walls and the rocks on the hearths constitute a good reservoir for storing the heat produced initially by the hearths and for releasing it later by radiation and conduction. Temporary or mobile cremation devices were also planned and built with a view to possible epidemics. The crematorium was in fact considered “the only infallible germicide” (Beugless 1884, p. 143).

In November of 1901, during a meeting of the Chamber of Physicians of Brandenburg Province, Dr. Weyl proposed to cremate the victims of a typhus epidemic then raging in that area. He turned to Engineer Hans Kori who replied with the following proposal (“Eingabe…” 1902):

“Berlin W., February 10th, 1902.

To Th. Weyl, M.D.

Charlottenburg-Berlin W.

Carmerstr. 5.

Dear Sir,

I have the honor to reply as follows to your esteemed query of the 8th of the current month:

The construction of temporary or mobile furnaces in which corpses of persons having died from the plague can be cremated safely and in a short time does not present particular technical difficulties.

The cremation furnace having a retort [muffle] with a separate front firing [Vorfeuerung], which I have built on the basis of several years’ experience in the construction of cremation furnaces for slaughterhouses, hospitals etc., ensures a rapid cremation of the corpses and has the advantage of being easy to use. If all the parts of a furnace are available, it can be set up within 36 hours and then go into operation immediately. For the discharge of the combusted gases etc. one can use any appropriate tall chimney; the best solution would, of course, be a boiler plant.

The price of the completely erected furnace, without the connection to the chimney, would be about 2,750 marks.

Remaining at your disposal for any more detailed information, I am yours

sincerely

H. Kori.”

The technological progress achieved in the last two decades of the 19th Century had more and more inventors turn to the design of special furnaces to solve the problems of mass cremations, and much space was devoted to these questions in the specialized literature of that era. Let us look at the most-interesting projects which were proposed. The first I want to quote at length stems from the Italian engineer Pini (1885, pp. 155f.):

“Mass cremation furnace in times of war.

Regarding a crematory destined to purify within a very short period of time the multitude of casualties left on a battlefield, one can no longer maintain the usual distinction between bed [muffle] and hearth; the two parts, instead, form a single large entity that has been named a receptacle. This crematorium is made of refractory brick and consists of only two parts, the receptacle and the chimney, both square, which rise up vertically one next to the other with a connection between them. We will describe a crematorium that can handle a thousand corpses in three days.

Both the receptacle and the chimney have a grate in their lower part. The receptacle should be 1.5 m wide and 2 m high. The cross-section of the chimney is 75 cm, its height is 10 m above the juncture with the receptacle.

The vault covering the receptacle and reaching as far as the chimney links the two parts and enters the chimney below the grate, on top of which there must always be a considerable amount of coke in combustion. The vault must extend over the whole receptacle without, however, covering it completely; rather, on both sides of it, there must be two large openings for the introduction of the fuel and of the corpses.

The hearth in the chimney must have three doors: one, at the level of the grate, for the removal of the coke residue when the cremation is over, another, above it, for feeding the fuel into the hearth, and a third, below the grate, to allow air to enter the hearth and the ashes of the coke to be removed.

The chimney must be built directly on the ground, but the receptacle must have its base more than two meters further down, in such a way that the two openings through which it is loaded are level with or slightly higher than the ground. This facilitates greatly the introduction of whatever has to be loaded, the fuel and the corpses. For that reason, if the land offers a favorable location, such as a slope, one should make use of it; otherwise one has to make a sizable excavation for the bottom at least two meters below ground.

We have said that the receptacle must have a grate in the lower part. The front portion, i.e. the side away from the chimney, must be left free up to the level of the grate such that the mouth of the receptacle is always open. The sidewalls, over a certain height above and below the grate, have as many vertical slots as there are horizontal slots in the grate; they are, so to speak, their continuations. In this manner, by using suitable tools, it is possible at any time to free the grate of any ash piling up and threatening to block it. At various levels the walls must have vertical slots to allow an abundant supply of air to be fed.

To use the furnace, the fire is first lit in the chimney and then the fuel that has been stacked on the grate of the receptacle is set on fire. A number of corpses are loaded on the fire, mixed with broken coal and coke in such a way that they form a layer on which more corpses are placed until some thirty corpses have been introduced. The whole mass will catch fire. The first corpses to burn will be those on the bottom. As they are being consumed, one uses the tools mentioned above to move the ashes down through the slots in the grate; they can then be removed with an appropriate rake. The mass of corpses will thus sag, leaving an empty space in the upper portion that must be continuously filled with fresh corpses and more fuel. One can compute that thirty corpses will burn within two hours and that more than a thousand can be cremated in three days.

The combustion products, after having been completely cleaned by passing through the glowing hearth in the chimney, will mix in with the surrounding air in a perfectly odorless and inoffensive way.

About 4,000 bricks are needed for the construction of such a furnace; together with the necessary lime, they can be transported on a dozen carts.

If one wants to build a crematorium to incinerate 10,000 corpses in three days without raising the height of the receptacle, the latter must be widened considerably, to some 4 m, and the chimney to 2 meters.”

What we have here in practice is a large hearth on which alternating layers of corpses and fuel are placed; the efficiency of the hearth must be assured by a tall chimney with an after-burner for the combustion of the fumes. However, the indicated throughput rate appears somewhat dubious.

As opposed to the above, which never went beyond the planning stage, the device described below was actually built and operated, but only for the incineration of animal carcasses (see Document 94; de Cristoforis 1890, pp. 125-128):

“Appareil Feist

Cet appareil fut d'abord imaginé par le doct. Feist dans le seul but hygiénique de détruire les charognes des animaux morts de maladies contagieuses; mais il est aisé de comprendre qu’avec les modifications voulues on peut aussi s'en servir pour incinérer les restes humains dans le cas d'une mortalité considérable, comme par exemple en cas de guerre ou pendant une épidémie, quand le nombre des victimes, le manque de temps on d'argent ne permet pas de construire un crématoire spécial, et enfin dans toute les circonstances que le capitaine Rey a considérées lorsqu'il imagina son crématoire mobile.

L’idée de rendre inoffensif par le moyen de la crémation les cadavres des animaux atteints par la contagion, est due au vétérinaire George Feist; il s'était persuadé que l'ensevelissement ne servait qu'à créer un foyer de diffusion de la contagion dans la zone où il opérait; contagion qui était en même temps la ruine économique du pays. Les idées du doct. Feist furent aussitôt approuvées par son collègue vétérinaire Zündel et par les autorités locales. Les autorités de Strasbourg ont accordé l'autorisation de construire un four spécial dans chacun des départements plus gravement frappés par la contagion, c'est-à-dire à Johannes-Rohrbach et dans le Canton Saaralben.

Le four Feist fut d'abord construit d'après le principe des fours à chaux, sur une petite colline située à 20 minutés seulement du village de Rohrbach. Le vent qui y domine a la direction E-S-E; c'est dans cette direction que s'ouvre la bouche du four.

L'espace vertical destiné au cadavre est parfaitement rond aux deux bouts; il a 1m75 de hauteur sur 1m60 de diamètre en haut et 0,90 en bas, au niveau de la deuxième grille. Dans cet espace on introduit d'abord un peu de paille, avec des branchages secs ou des copeaux ce du charbon de terre par dessus, jusqu'à former en tout une couche de 40 à 50 centimètres. On y introduit ensuite le cadavre, et l'on remplit exactement de charbon de terre aussi bien les interstices entre le cadavre et les parois, que l'espace qui peut rester au-dessus, en y ajoutant encore de la paille et des fagots. Enfin on arrose le tout de 5 à 10 litres de pétrole.

Ou y superpose alors un chapeau de fer blanc en entonnoir, de 2 millimètres d'épaisseur, et l'on allume le feu avec un agent convenable à Ia hauteur de la première grille qui est située à environ 65 centim. du sol. Au-dessous du four il y a une caisse en fer blanc, dans laquelle les matières qui peuvent couler par l'effet de la chaleur, sont absorbées par la cendre. La combustion complète exige de 5 à 6 heures pour les petits animaux, et de 8 à 9 heures pour les plus gros pesant de 250 à 500 kilos, c'est-à-dire autant que de à 8 cadavres humains du poids moyen de 60 kilos chacun; dans cet espace de temps, du reste, le tout se réduit parfaitement laissant un résidu de cendre de 1 kilo à 2 kilos ½.

L'employé chargé d'exécuter la crémation reçoit 20 francs par cadavre, mais il est obligé de fournir tout le combustible, et gagne environ la moitié de la somme. C'est une consommation d'environ 5 à 6 quintaux de Charbon, de 5 à 10 litres de pétrole, et 75 cent. Environ de paille et Fagots compris.”

“Feist apparatus.

Initially, this device was invented by Dr. Feist only for the purpose of a hygienic destruction of carcasses of animals having died of contagious diseases, but one can easily see that with proper modifications it can also be used to incinerate human remains in case of a sudden high mortality, such as in wartime or during an epidemic, when the number of victims or the lack of time or money do not allow a special crematorium to be built, and finally in all the cases which Captain Rey had in mind when he invented his mobile crematorium.

We owe to the veterinarian Georg Feist the idea of rendering inoffensive the remains of animals having died of contagious diseases; he was convinced of the idea that any burial would only create a new source from which the disease would spread into the zone where it was raging, thus ruining the economy of the region at the same time. Feist’s ideas were soon picked up by his colleague, the veterinarian Zündel, and by the local authorities. The Strasburg authorities approved the construction of a special furnace in each of the larger regions struck by the disease, i.e. at Johannes-Rohrbach and in the County of Saaralben.

The first Feist Furnace was set up on a hill only some 20 km south of the Village of Rohrbach; it was fashioned after the principle used in limekilns. The prevailing wind in the area is east-southeast; the mouth of the furnace faced in that direction.

The vertical space for the carcasses is perfectly round at either end: it is 1.75 m high and has a diameter of 1.60 m at the top and of 0.90 m at the bottom, at the level of the second grate. At first, a little straw is introduced into this space, together with dry branches or wood shavings, then hard coal, up to a layer some 40-50 cm high. Then the carcass is loaded, and the gaps between it and the walls as well as the space above are filled with more hard coal, and additional straw and bundles of wood. Finally, all this is doused with 5-10 liters of petroleum. Then a funnel-shaped lid of sheet metal, 2 mm thick, is placed on top, and the fire is lit in a suitable way at the level of the first grate, located some 65 cm above the ground. Underneath the furnace, there is a sheet-metal box in which the fluids flowing out because of the heat are absorbed by the ashes. The complete combustion takes about 5 to 6 hours for small animals and 8 to 9 hours for the larger ones, weighing 250 to 500 kg, i.e. as much as 4 to 8 corpses weighing 60 kg each. Over this period of time, by the way, the load is totally destroyed, leaving only an ash residue of 1 to 2.5 kg.[76]

The attendant in charge of the cremation receives 20 francs per carcass, but he has to provide all the fuel and thus retains about half of that sum. The consumption is about 500 to 600 kg of coal, 5 to 10 liters of petroleum, and some 75 centimes’ worth of straw and wood bundles.”

In 1908 the Mexican Government ordered a Richard Schneider mass-cremation device from Germany. The unit was laid out for the concurrent cremation of five corpses for a total throughput of 50 corpses daily (“Einführung…” 1908, column 10).

The bloody encounters of the First World War presented the problem of the disinfection of battlefields in all its urgency. Articles dealing with this question appeared in the German-language press as early as the end of 191477 and in the French press a year later (Barrier/Salomon 1915, pp. 545-563). In October of that year, the Berlin Cremation Society forwarded to the Ministry of War a letter from the Topf Company concerning the cremation of soldiers who had died in battle, but the request was turned down (“Feuerbestattung im…” 1914).

In an article published in March 1917, Adolf Marsch proposed a plan for a collective cremation furnace for the mass cremation of the corpses of soldiers killed on the battlefield. I quote the essential points of this article and show the two drawings that illustrated the project (Documents 95 and 95a). Having stated that it is considered a mass operation only if a unit is able to cremate at least 100 corpses or their remnants in 24 hours of continuous operation, the article continues (Marsch 1917, cols. 45-48):

“So far neither a practical proposal nor any sketch showing a usable cremation furnace for the mass cremation of the corpses of soldiers killed – be they fresh or previously buried – has been published. The author has set himself the task of resolving this question in an absolutely feasible manner.

Cremation furnaces used until now in civilized countries consist mainly of a horizontal retort [muffle] into which the corpse is introduced and then consumed. The time needed for this operation has been given as at least one hour, plus a further half hour for the preparation of the subsequent load, so that in order to achieve a minimum throughput of 100 corpses in 24 hours, it would be necessary to set up a large number of furnaces one next to the other. One must also consider the fact that, for a horizontal retort, the void space inside will fill up with a large amount of gas, thus making it difficult to maintain the mixture of primary and secondary combustion air at the proper ratio. Furthermore, the carbon-monoxide gases are not completely converted to carbon dioxide, which presents the inconvenience that part of the discharge gases leaving the chimney consists of carbon monoxide, which is dangerous [even] at a great distance and harmful to the environment from the point of view of hygiene.

If the layout is adequate, these drawbacks will not occur in a vertical retort of cylindrical shape, sufficiently large to accept a great number of corpses.

For this purpose, a cylinder of 3 m internal diameter has been chosen, the height of which enables it to be loaded with a pile of corpses in three layers of 3 corpses each, for a total of 9 corpses; they can thus be burned in a hygienically satisfactory manner in a matter of an hour or an hour and a half. Automatic measuring devices for the temperature and the gas composition placed in the body of the furnace or in the flue duct allow the operation to be controlled at any moment.

Such a furnace can be built from the foundations on up in a rather brief span of time and will be long-lasting; in any case, if it is operated continuously day and night, it will allow 3,000 corpses or their remnants to be burnt in one month without fear of incidents. Experience has shown that the operation need be interrupted only if and when certain parts highly exposed to the fire must be replaced. If several such furnaces are built together under one roof in a suitable pattern, such interruptions become irrelevant. Abandoned factory sites, after proper reconstruction, can be used to advantage as a building site for the furnaces, provided that the chimney is intact and that there is a railway siding.

If this is not the case, it is advisable to build a new building, quite simple in view of its temporary use, which does away with all the defects and disadvantages one faces inevitably when rebuilding an existing one.

In principle, the operation is carried out in such a way that the corpses to be burned, after having been released by the military authorities, are transferred to the site wrapped in sailcloth with an addition of disinfectant – e.g., lime – and placed in containers of certain maximum dimensions (190 ∙ 60 ∙ 45 cm). After having been accepted by the personnel in charge, the introduction into the furnace is carried out by the site management. The ashes of the corpses, which are settling separately at the end of each cremation – without mixing them with the ash stemming from the hearth – are properly collected and preserved in individual containers with exact indications as to their origin, to be disposed of later by the military authorities. In this manner, it is possible to wait for the proper moment for them to be buried, either in their home country or on the battlefield, in a common grave or simply spread directly on the ground.

There is no doubt that, if set up at the proper locations and in sufficient numbers, the equipment just described will constitute a solid barrier to the threat of epidemics and will remove a fundamental obstacle to subsequent peaceful use of the theater of the war.”

This project was based on a patent granted the same Adolf Marsch on September 30th, 1915, for a “Shaft furnace for the concurrent cremation of a larger number of human corpses or animal carcasses.” The patent is accompanied by 5 figures (see Documents 96 and 96a).

The structure of the furnace is rather complicated. I will summarize only the essential elements. The cremation chamber b, of cylindrical shape, is closed at the top by two movable lids d attached to chains which allow them to be raised until they are flush with the sidewalls of the desiccation antechamber g which, in turn, can be closed by a closure-plate h; in its lower part, the cremation chamber assumes a square cross-section and is terminated by the steel grate c, to which it is connected by the inclined planes t.

Underneath the grate, there is an ash container n, below which is chamber k with the protrusions l and m for better heat recovery. Via channel s, which can be shut by means of a valve, this chamber is connected to the mouth of the gasifier, which has at its base the hearth grate a; loading takes place through opening c. The cremation chamber has four openings for the discharge channels of the fumes i, which run down in the walls of the furnace into chamber k, which is linked to the chimney via the flue-gas channel u. The desiccation antechamber g also has four openings for the discharge-gas channels o that run below the brickwork of the furnace and open into the channels i.

The furnace is laid out for a load f of 700 to 750 kg consisting of nine corpses arranged as shown in Figure 4 on a wooden grate.

It works in the following manner: after opening the closure plates, the load, which is hanging from a chain running over a system of pulleys, is lowered into the desiccation antechamber. The plates are then closed and the dampers d are opened. The gases generated at low temperature which form at this time are sucked up by the draft of the chimney through the openings o. The load is then lowered onto grate c, and the chain is disengaged and removed, and the openings are closed. The combustion products of the hearth a strike the load from below through the openings of the grate and the lateral slots r. A portion of the combustion products enters the cremation chamber directly through channel p and burns the gases generated at low temperature. Through the openings i the fumes enter the vertical channels, which open into chamber k and leave it through the flue duct u towards the chimney (Deutsches Reich 1921).

In the 1920s and 1930s, mass-cremation furnaces were improved further. Professor Luigi Maccone describes a unit for the concurrent cremation of several corpses (1932, pp. 115f):

“The furnace is composed of several cremation beds [muffles] arranged side-by-side in such a way that two adjacent beds are separated only by a joint partition. Each [muffle] is built exactly in the same way as ordinary furnaces; the first bed including the furnace [hearth], which is attached to it, constitutes a normal crematorium in every respect. The others, however, have only a much-smaller furnace at their extremity, called an activating or ‘auxiliary’ furnace because of the end it serves. The chimney rises next to the last of these activating furnaces; internally it contains a cleaning and draft furnace [hearth for the post-combustion of the fumes and for promotion of the draft] and is otherwise built like one for ordinary furnaces.

A duct opening into the chimney runs below the crematorium and along the side where the furnaces are located, a further, similar duct runs along the same side above the crematorium and also opens into the chimney. The cleaning and draft furnace is located between these two ducts. The connections between the latter and the chimney are equipped with closures. The flue duct of the crematorium bed will normally open into the lower channel, but the smoke of the first furnace does not have to enter it right away: it can be made to take a longer way by having it pass through the 2nd furnace and through the whole length of the 2nd cremation chamber. It can be allowed to go out into the channel after having followed this path, but it can also be diverted and made to flow through the 3rd furnace and the 3rd cremation bed and so on until, in the end, it has passed through all the incinerating chambers. One can see that this is possible because the flue duct from the bed is split into two sections, the outlets of which are equipped with valves, and, depending upon which of these is open, the smoke will flow into the channel which leads directly to the chimney, or, moved along by the auxiliary furnace, will enter a further chamber.

This having been said, 4 corpses in a mass furnace with 6 beds will burn as follows. At first the coke on the hearth of the chimney is lit, with the lower tube closed and the upper open: the connections between the furnaces and the beds are held shut, and those between the furnaces and the upper duct are opened. The first 4 furnaces are lit, the smoke will flow to the chimney through the upper duct, and the flames will not strike the beds and will not heat them. The outlets from the first 3 furnaces into the lower duct are held closed, and the ones between the first 4 beds are held open. The connection between the 4th bed and the lower duct is held open and, instead, the connection between the 4th and the 5th bed is closed. When this is done, the corpses are introduced into the 4 beds: the connections between the first 4 furnaces and the respective beds are then opened, as is the outlet of the lower duct; the connections between the furnaces and the upper duct are cut [closed]. After that, cremation of the four corpses takes place concurrently. The first corpse is in a position as if it were in a normal furnace, and its incineration does not take longer and is not more costly.

The smoke leaving the 1st chamber, which is full of heat and easily combustible substances from the decomposition of the first corpse, does not become simply lost by escaping through the chimney but goes into the 2nd furnace (or rather the 1st auxiliary furnace), in which the combustibles catch fire, and then enters the 2nd chamber to consume the corpse which is in it, by means of the heat of said furnace. Flowing from there into the 2nd auxiliary furnace and enriched by the products of the combustion which occurs there, the smoke then enters the 3rd chamber, strikes the 3rd corpse and consumes it. After that, it flows through the 3rd auxiliary furnace, the smoke enters the 4th compartment and consumes the 4th corpse. On leaving it, the smoke does not enter the 5th [muffle], which does not contain a corpse, but is led via the lower channel to the chimney, from which it leaves, clean, transparent, and odorless into the atmosphere, having lost any combustibles by passing through the furnace [of the chimney].

It should be stated here that, if the 4 corpses had been incinerated in 4 ordinary crematoria, there would have been a loss of heat and fuel via the chimney 4 times as high as in the mass crematorium. The latter thus presents a sizeable economy in terms of fuel and service cost, and an even higher saving in construction costs inasmuch as we have less material to be handled, fewer working days and a single chimney. The cremation of the corpses must take place and end simultaneously. If the incineration of one corpse proceeds more slowly than that of the others – which can be observed through the peephole in the center of the front door of the incinerating chamber – its fire is increased correspondingly by the addition of fuel to the auxiliary furnace and by feeding in the air needed for a good combustion.

Once all corpses have been cremated, the dampers are set so that the combustion products can no longer enter the chambers but flow directly to the chimney via the upper channel. Then the doors are opened, the ash containers removed and the ashes transferred to the urns that have been held in readiness.”

This furnace realizes Gorini’s idea of using the heat produced by one corpse to burn another; as we shall see in Unit II, this idea was taken up by the engineers of Topf & Söhne of Erfurt when they conceived their cremation furnaces with three and eight muffles.

Adolf Marsch had instead gone back to an improved version of the Feist Furnace, the original layout of which we have already explained. The new model (Document 97) has a funnel-shaped combustion chamber a ending in a double grate G and H at the bottom. The upper part of the cylinder, through which loading takes place, has a conical steel cover B with an inspection and loading opening b and with rollers. The positioning of the cover is achieved by means of a worm gear with crank W. During combustion, the cover is placed over the cylinder. The forming gases rise upwards through channel K into the auxiliary hearth D with its stepped grate and enter the chimney E in a completely burnt-out state. The combustion air arrives at the double grate G and H through the air duct I with its opening M, which is placed in the direction of the wind prevailing in the area.

The operation of the furnace is as follows: The auxiliary hearth D is lit first, then the main hearth G is loaded with wood and rags soaked in petroleum, and a layer of coal about half a meter high. Then on grate H a small fire of straw and rags is lit, which in turn lights the fire on the grate above. The incineration of a large animal takes about 5 to 6 hours (Heepke 1905a, pp. 45-48).

Although the furnaces produced by the Hans Kori Co. were conceived specifically for the disposition of animal carcasses and slaughterhouse refuse, in case of need they could have likewise been used for the mass cremation of corpses. Document 98 shows the Kori standard furnace for the combustion of animal carcasses and slaughterhouse refuse. The furnace consists of a combustion chamber VR (Verbrennungsraum) with an inclined grate G1 and G2 and a flat extension G3. The inclined portion G2 has eight pairs of parallel slots that link the combustion chamber with the channel K below. At the end of the grate G3 is the mouth of the hearth with the inclined grate F of the main hearth below. The furnace is also equipped with a secondary hearth St and the respective flue ducts.

The furnace operates in the following way: The carcass is loaded into the combustion chamber through the loading shaft E and placed on the grate G where it is struck by the flames from the hearth F; a portion of the combustion products enters channel K and strikes the carcass from below through the slots of grate G2. The combustion products enter into the vertical ducts Z1 and Z2 through two openings located under the vault of the combustion chamber on either side of the loading shaft, leave from the outlet of channel K under the grate of the combustion chamber and enter the smoke duct O; they pass over the secondary hearth St and reach the chimney in a completely burnt-out state (ibid., p. 40).

Among others, the furnace for the municipal slaughterhouse at Nijmegen was erected along this principle. In 1902, a total of some 50,000 kg of offal were burnt there with an average consumption of 0.375 kg of coal for 1 kg of flesh and an average duration of 1 minute for 1 kg of flesh (ibid., pp. 40f.).

The furnace for the Liegnitz Slaughterhouse (Document 99) had a structure similar to the one described above, except that below the final section f the grate of the combustion chamber, it had an ash container a (ibid., p. 42).

The furnace for the Nuremberg Slaughterhouse – the first one of this type built by Kori (1892) – had the feed opening in the vault of the combustion chamber to allow the offal to be loaded directly from the operation room (ibid.).

Document 100 shows a furnace for combined operation, i.e. a furnace connected to the flue duct of a boiler plant. The smoke from the latter enters the furnace through channels K1 and Z, strikes the material which is on grate G3, enters opening K3 and flows down into flue duct a, which is connected to the chimney. The combustion as such is accomplished by the combustion products coming from the hearth F, which strike the material on grate G2 either from below through the slots in the grate or from above through the wide opening located below the grate. The discharge gases enter opening K4 and flow down, likewise, into the flue duct a (ibid.).


	11. Notes on Present-Day Cremation Furnaces

Although Part One of this study is devoted to furnaces built before the Second World War, our treatment of the subject would be incomplete without at least a few remarks on today’s cremation furnaces, if only to show the enormous progress made by cremation technology since the end of the war. The furnaces of the latest generation have, in fact, electronic controls, and although they are in no way comparable with the old gasifier furnaces, this very fact shows the limits that nature has placed on the process of cremation. Actually, even with these highly advanced furnaces, the average duration of a cremation still stands at around 60 minutes.

In this chapter, we will examine briefly five types of furnaces, two of which represent improvements on models already in use in the 1930s and 1940s. Let us start with these.

Document 101 shows the gas-fired furnace of the H.R. Heinicke Co. of Stadthagen, which evolved from the Volckmann-Ludwig Furnace of the 1930s. For a description of the elements making up the furnace see the document.

Heinicke built, among others, four furnaces of this type for the crematorium at Hamburg-Öjendorf in 1964 and another four for the Hamburg-Ohlsdorf crematorium in 1968.

Answering a specific request from the author on the operation of those furnaces, the cognizant authorities supplied the following information:

The duration of a cremation is between 50 and 70 minutes. The average gas consumption for one cremation varies between 8 and 20 m³, depending on whether the cremation takes place individually or as one of several cremations; it is possible to use the furnace continuously, 24 hours a day, in three shifts of eight hours. The coffin is introduced at a temperature of 700 to 750°C; the combustion of the coffin causes the temperature in the muffle to rise by 100 to 150°C, the cremation temperature therefore is 800 to 900°C.78 According to the supplier, heating the furnace from 20 to 800°C requires 500,000 kcal; one cremation in a series requires 160,000 kcal79 supplied mainly by the combustion of the coffin.

The company’s technical brochure describes the furnace as follows (see also the illustration in Document 101):

“The Heinicke Cremation Furnace is equipped with high-resistance refractory brickwork and a particularly good insulation. Experience has shown that, after the initial warming-up of the muffle, one can carry out one cremation after another without additional supply of heat. Thanks to a forced supply of the combustion air through coiled tubing and air nozzles with control valves, the air can be fed to the muffle in keeping with the requirements of the course of the cremation; this guarantees a cremation without smoke. On account of the particular layout and shape of the channels for the combusted gases, the floor of the muffle is heated also from below, as the combusted gases reach the smoke discharge axially. The muffle is separated from the post-combustion chamber by a closure, and the efficiency can thus be increased: the final combustion takes place in the post-combustion chamber; the muffle, once it has been emptied out, is ready for the subsequent cremation. By briefly operating the post-combustion burner, the scant remains of the cremation that may still be present on the grate and which are difficult to burn, can be heated so intensively that they decompose rapidly.”

Starting from the 1930s model described in Chapter 5, Asea Brown Boveri Co. has developed a number of electrically fired furnaces presently in operation, i.a., at the crematoria of St. Gallen (1982), Albstadt-Ebingen (1979), Tuttlingen (1982f.) and Zürich, Nordheim Cemetery (1967).80 The operating principle of the furnace is illustrated by Document 102. The structure of the furnace is shown in Documents 103, 103a&b, whereas Documents 104a&b show a cremation hall with two such Model RK1-S Furnaces.

The manufacturer describes the furnace in the following manner:81

“In the BBC Electric Cremation Furnace, cremation takes place exclusively in hot air, i.e. the cremation process occurs in a closed chamber by means of the heat stored in the brickwork, and takes 50-80 minutes, depending on the quality of the coffin. Thanks to a well-designed and remotely controlled system of air supply, the cremation can be guaranteed to be smokeless and odorless.

Before loading, the muffle of the furnace is heated to 600-700°C. The cremation process as such is exothermic, i.e. the temperature of the muffle rises during the first half to about 1,000°C due to the energy thus supplied, without any [other] energy being added during the cremation. The amount of heat generated in this phase covers not only the heat requirements of the process, but is also partly stored in the brickwork of the vault as residual heat. This heat sustains the final phase of the combustion and at the same time creates the operational conditions for the subsequent cremation. Thus, in case of a series of cremations, further heat supply is not needed. Only the ancillary equipment requires some 4-6 kWh during the cremation. If 5-6 cremations take place during the day, heating during the night is generally not necessary. If the intervals between operations are rather long, heating should be carried out during the night (lower electricity rates), and their duration can be controlled by means of a timer.

In the electric furnace, the coffin is introduced by means of the feeding device and placed on the eight bars (grate), which support the coffin. The parts which fall through these bars during the cremation drop onto the ash floor below. Here, these parts are maintained in an incandescent state and burn completely in the fresh air supplied along the ash floor (BBC patent).

Once the bars (grate) supporting the coffin are clear, the ashes that have dropped down onto the ash floor are moved to the ash openings by means of a tool; they burn out completely in a further stream of fresh air. The ash stays in this covered area without mixing with the ashes of subsequent cremations.

The ash that is in front of the ash openings is then transferred to the flanged ash container below, where it is rapidly cooled by a fresh-air draft. Operating the invertable grate allows the ashes to fall into the ash receptacle placed underneath; they can then be moved to the ash preparation [area].

The post-combustion of the discharge gases takes place in the discharge-gas-combustion section connected to the cremation chamber. For that purpose, the discharge-gas channels can be heated (BBC patent) to ensure that the discharge gases catch fire from the very start of the cremations. This post-combustion section also conforms to the requirements of environmental-protection regulations. Initially, the discharge-gas channels are heated to 800°C (legal requirement). The combustion of the discharge gases is an exothermic process, as is the cremation itself. During the cremation, the temperature at that point rises to 1,200°C without any supply of outside energy. The long dwell time (1.3 – 2.3 seconds) of the combusted gases in the hot zones, as well as the turbulence caused by their repeated changes of direction over 360 degrees, establish the prerequisites for an optimum burn-out of the discharge gases, as has been ascertained by analyses of these gases.”

The Ferbeck & Vincent Type C411 Furnace (Document 105) comes as a single unit that can be placed directly on the floor of the furnace hall.

The duration of the cremation is 60 to 75 minutes. The main burner has an output of 300,000 kcal/hr, the secondary one 5,000 kcal/hr. The consumption for the first cremation, including preheating, is 40 to 80 m³ of natural gas, or 320,000 to 640,000 kcal, 70 to 80% of which are needed for the preheating.

The structure of the Tabo Furnace is shown in Document 106. The duration of a cremation is about 60 minutes; the average consumption is about 25 m³ of natural gas.82

Documents 107 and 107a show the Ener-Tek II Furnace. According to the manufacturer, the Industrial Equipment & Engineering Co., the heat requirements for a cremation within a series of 6-8 cremations per day are 400,000 to 500,000 BTU83 (i.e. about 101,000 to 126,000 kcal) plus another 450,000 to 550,000 BTU (i.e. about 113,000 to 137,000 kcal) for the post-combustion. The duration of the cremation is not indicated. The technical characteristics are similar to those set out above. The company guarantees moreover a particularly long life for the refractories:84

“The refractory and insulating materials used in the construction of Ener-Tek II are of the highest quality and will ensure many thousands of cremations before any repair work on the bricks becomes necessary.”

The most-common furnace systems in Germany are of two types: the Etagenofen (multi-story furnace, Document 108, drawing on the left, and 109) and the Flachbettofen (flatbed furnace; Document 108, drawing on the right). Both have a main combustion chamber, a chamber to complete the combustion (Ausbrennraum), and a post-combustion chamber.

These devices are described as follows (Sircar 2002, pp. 14f.):

“Each cremation chamber is equipped with a burner that is at times turned on or off at adjustable, predefined temperatures. The loading and actual cremation process takes place in the main combustion chamber (muffle). The combustion chamber is used to completely mineralize the ashes. In order that the combustion is as complete as possible, the combusted gases are passed at temperatures above 850 °C through a post-combustion chamber. The shape of the main combustion chamber exhibits some differences. Bridge-shaped coffin support stones are the main feature of the multi-story furnaces. Beneath them are two or more heat-resistant turntables. The space between the turntables is the area for completing the combustion. During the cremation the developing ashes fall onto the upper turntable. After the end of the process, this turntable is turned so that the ashes fall onto the lower turntable. The operation of the turntables and possibly other ash grates occurs at certain intervals. In this way, the ashes are brought gradually to the ash-extraction area. The dwell time of the ashes in the area of complete combustion and the cooling process depend on the number of turntables of the respective system and on the time schedule of the technical operation. With an appropriate choice of these parameters, one gets both a good combustion and a uniform cooling of the ashes.

This is especially important in relation to the quality of ash (clumping consistency of the ashes in case of sudden cooling, elimination of odors). Due to the zone design of the multi-story furnaces, a new charge can be loaded into the main combustion chamber, after the upper turntable has been turned. The manual and/or automatic operation of the turntables ensures that the ash remains do not mix.

Flatbed furnaces are characterized by a single area as a supporting surface for the coffin. The ash residues in the muffle are brought into the area for completing the combustion by means of vanes. Similar to the multi-story furnace, the chamber to complete the combustion is delimited by two turntables enclosing the areas. One advantage of the flatbed furnaces is probably that they need relatively little space.”

The Ruppmann Furnace (Document 109) is a typical Etagenofen. The furnace damper (Ofenschieber; 1) is topped by a fume hood (Schwadenabsaugung, 8) coming out of the opening of the damper. The muffle (Hauptbrennraum, 2) is equipped with a gas burner (B1) and at the bottom delimited by three coffin support stones (Sargbrückensteine, S) and is closed by the first turntable (Drehplatte, D1). Below it is located the second turntable (D2) and further below the third (D3). The three turntables delimit two chambers, of which the upper is the chamber to complete the combustion of the ashes (Ascheausbrennkammer, 3), which is equipped with an auxiliary burner (B2), and the lower is the ash-cooling chamber (Ascheabkühlkammer, 4). At the bottom the ashes are extracted (Ascheentnahme, 5). The gases developing in the muffle and in the complete combustion chamber are led into a post-combustion chamber for the fumes (Rauchgasnachbrennkammer, 6) equipped with an afterburner (B3). The combustion air is channeled into the muffle at various spots by means of a blower (G).

Here is the operation description of a Ruppmann Furnace at the Dresden Crematorium (Schetter/Burk 2006, p. 5):

“The coffin is placed in the main combustion chamber on a specially designed support grate by means of an automatic introduction machine. After closing the furnace door, the cremation as such takes place in the main combustion chamber. There the combustion process occurs by means of heat transfer between the combustion chamber walls and the coffin, and by a defined supply of primary combustion air. If necessary, the cremation process is supported by the main gas burner. The design of the furnace chamber in connection with the coffin’s grate support produces an intense mixture of the combustible gases with the combustion air due to the formation of vortices. The unprocessed gases coming out of the main combustion chamber pass into a post-combustion chamber where they are burned completely by means of additional, secondary air. The required afterburner temperature is maintained by another gas burner. After about an hour, the remaining ashes are moved to the lower ash-combustion chamber where they are heat-treated. After another hour, the heat-treated ashes are brought to a cooling grate and then to the ash container.”

At the end of 1998 there were 113 crematoria in Germany with altogether 211 furnaces, 90% of which were heated with gas, 8% with electricity, and 2% with naphtha. The average duration of a cremation was 60-70 minutes (Sircar 2002, pp. 10, 15, 24).

 


Unit II: J.A. Topf & Söhne

and the Cremation Furnaces of Auschwitz and Birkenau

 


1. Historical Notes on the Topf & Söhne Company

The most-detailed account of the origins and development of the Topf Company can be found in the already-mentioned book Industrie und Holocaust by Annegret Schüle, especially in its Chapter I, which covers the period from 1878 to 1930.

The Topf Company was founded in 1878 by Johann Andreas Topf (1816-1891), a master brewer who also worked on improving industrial incinerators. In 1884, his son Max Julius Ernst (1859-1914) joined the company, and the following year also his other son Wilhelm Louis, called Ludwig (1863-1914), so that on April 1, 1885 the company was renamed J.A. Topf & Sons. In the following years, the other two brothers joined the company: Albert (1857-1893) in 1886 and Gustav (1853-1896) in 1888. Ludwig remained the sole owner until his death by suicide on February 15, 1914. By a tragic irony of fate, his son, who bore the same name, also took his own life on May 31, 1945. Ludwig, the father, was a proponent of cremation, which was still in its infancy in Germany at the time. Consequently, he had himself cremated after his death. The ceremony took place on February 18, 1914, at the Gotha Crematorium. His two sons, Viktor Karl Ludwig (1903-1945) and Ernst Wolfgang (1904-1979), were still children at this time and did not take over the business until the 1930s: Ernst Wolfgang in 1929, followed by Ludwig in 1931. On December 30, 1935, the two brothers reorganized the company into a limited partnership.

At the beginning of the 1920s, Topf was known not only in Germany but also abroad. At that time, the company consisted of two main departments, one responsible for the design and construction of steam-boiler plants and the other for complete malting plants. The company’s activities also extended to various firing equipment, such as mechanical firing apparatus (grate feeders), preheaters for the utilization of exhaust-gas heat, forced-draft devices, chimney constructions, industrial furnaces of all kinds, and cremation furnaces. Topf was very successful with its high-performance furnace with pre-gasification shaft for the economical combustion of lignite.

In the two decades that followed, Topf developed enormously and exported its products all over the world until the eve of the Second World War.

From 1878 to 1934, the Furnace Construction Department built about 30,000 furnaces, including about 25,000 of its own designs, for which it manufactured various types of grate bars, grates and spare parts.85

Between 1924 and September 1937, Topf had delivered or had been contracted in 3,710 cases to deliver items relating to 22 different types of malting equipment and storage facilities to Germany and abroad, including 39 silo gassing systems, about 700 barley, green-malt and malt worm conveyors and 375 barley, green-malt and malt elevators.86

In the field of cremation, the Topf Company began its activities on the eve of the First World War. In 1914, it built two furnaces with coke-fired gas generators at the Halle (Saale) Crematorium; another furnace of the same type was inaugurated at the Freiburg Municipal Crematorium on April 15, 1914; and another was installed at the Hirschberg Municipal Crematorium, which opened on August 22, 1915. From the early 1920s, the company began its slow but inexorable rise to become the market leader among German companies in this industry over the next two decades. By 1934, 74 cremation furnaces had been built, including three abroad (two in Moscow and one in Brussels). 29 coke-fired furnaces, 44 gas-fired furnaces and one electric furnace; four of the gas furnaces had been converted from former coke-fired furnaces. Contributing to this success was the fact that Topf soon achieved a very-advanced technological standard and manufactured high-quality equipment; it is credited with building Germany’s first gas-fired cremation furnace in Dresden in 1927, as well as Germany’s first electric cremation furnace, which went into operation in Erfurt in 1933. In 1934, Topf patented a new type of gas-fired furnace, the “High-performance furnace with tiltable grates D.R.P.”87 or “Topf Cremation Furnace 1934,” which was also capable of using electric heating.

Topf’s research activity is also evidenced by the numerous patents granted to it, especially in the 1930s, some of which – such as the post-combustion grate and tiltable grate – introduced important innovations in cremation technology.

At the beginning of the 1940s, the Topf Company had a very-complex structure. The twelve technical departments were divided into 99 sections, but these twelve departments occupied only numbers 74-85 of the company’s total of 89 departments.88

The Topf engineers of interest in the context of the present study were:

– Kurt Prüfer, born in 1891, with the Topf Company from 1920, chief engineer since December 2, 1935,89 director of Subdepartment DIV, furnace construction, crematoria, waste-incineration furnaces and recovery furnaces for the recovery of metals.

– Karl Schultze, born in 1900 in Berlin, with the Topf Company from 1928, chief engineer, director of Department B, which dealt with heating, ventilation and fan construction.

– Fritz Sander, born in 1876 in Leipzig, with the Topf Company from 1910, chief engineer, proxy of Department D, which in its four sub-departments was engaged in boiler and furnace construction.

During the investigation of the criminal case brought against Prüfer by the Soviets, which will be discussed below, he personally drew a chart of the Topf Company’s organizational structure, which he explained in a brief explanatory note (see Illustration 1). According to this chart, the company was hierarchically structured as follows:90
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Illustration 1: Organizational chart of the Topf Company drawn by Kurt Prüfer while in Soviet captivity


		

	

– Ernst Wolfgang and Ludwig Topf, proprietors of the company

– administration office

– general planning, under the direction of Heinrich Mersch, and operations management, with Gustav Braun as head

– project preparation and standards office

– accounting, preliminary and final cost calculation, purchases and assembly office

– Department D – proxies: Fritz Sander and Paul Erdmann, with Subdepartments B (headed by Karl Schultz[e]), DI, DII, DIII, DIV (headed by Kurt Prüfer)

– Department E – proxies: Hermann and Kurt Schmidt, with Subdepartments A, C, EI, EII, EIII, EIV

– locksmith shop, lathe shop, furnace shop, welding shop, carpentry shop

– materials warehouse, motor pool and garage, shipping

Prüfer’s explanations of the company structure, which he set down during his Soviet imprisonment, are to be found in Prüfer’s criminal file compiled by the Soviets as a typewritten transcript peppered with errors and lacking umlauts, probably prepared by the Soviets on the basis of a handwritten text by Prüfer. It reads as follows:91

“Mr. TOPF, Ludwig and Ernst-Wolfgang were the owners and bosses of the company and managed it directly.

Both gentlemen were in charge of selecting the orders to be produced by the company in the factory.

From here it was decided which orders should be accepted and which should be rejected.

The directly subordinate secretariat, staffed by two ladies, passed on the instructions of Mr. TOPF to the individual departments, and it was here that the incoming and outgoing mail was handled and the personnel matters of the employees were processed.

The General Plan Office examined the orders received, together with TOPF, on acceptance or rejection and, if accepted, assigned a level of priority. It was also here that the control tokens or bills were received and forwarded. This office was the most important in the company and was headed by Mr. MERSCH.

The plant director, as head of the entire plant (with the exception of the technical offices), had to supervise the handling of orders within the factory, and help determine which orders were urgent and which were unsuitable for the plant and had to be rejected. In addition, it was from here that the work was distributed to the individual operating units, and the method of production was discussed and determined. Workers were also accepted [hired] and dismissed here.

In the project preparation office, the machine parts to be manufactured were broken down into the individual operations, the costs for machining the parts were determined, i.e. the piecework wages were set, the parts lists and the shop drawings were checked and errors corrected, and it was checked which machine parts in stock were to be used.

This office reported directly to the plant director (BRAUN).

The standards office checked all drawings and parts lists prepared for the workshop for ‘standard’ and correctness, and especially for the correctness of the dimensions. This office was also under the direction of the plant director.

In the accounting department, all incoming and outgoing orders were entered into the books, and invoices were prepared.

The pre- and post-calculation checked the cost estimates and, after processing the individual machine parts, calculated the expenses and also the costs of manufacturing the machines, in order to finally determine the total costs and consequently the profit or loss.

This office was under the direction of Mr. TOPF.

In the assembly office, the assemblers for [the] individual construction sites were dispatched, and the assembly wages were determined and settled, the travel prices were prepared and the assembly duration was determined. In addition, the hand tools for the construction sites were assembled and sent off. This office was under the command of Director BRAUN.

The department head management (D) – headed by the directors and senior engineers SANDER and ERDMANN – supervised the individual Departments B-D1-D2-D3-D4, distributed the incoming mail handed over by Mr. TOPF, and consequently assigned the technical office work, checked the drawings and factory parts lists for correctness, and supervised the outgoing mail.

Department (D) handled steam-boiler hearths, bricking-in of boilers, boilers, aeration and deaeration systems, and furnaces of all designs, garbage and waste-incineration furnaces, industrial furnaces, cable incinerators and cremation furnaces, and factory chimneys

Department Management E, – management by authorized signatories Hermann SCHMIDT and Kurt SCHMIDT, supervised the individual Departments A-C-E1-E2-E3-E4. This department processed brewery machinery and all machines necessary for malt production. Steel silos for grains of all kinds, whole malting plants and grain-drying plants. Both Departments (D and E) were under Mr. TOPF.

The plant, which consisted of a locksmith’s shop, a lathe shop, a furnace shop, a welding shop, and a carpentry, employed about 650 workers, and here, by means of the existing machines, all the parts for the complete devices manufactured by the company and described above were made.

The raw iron and non-fabricated iron parts were stored in the materials warehouse and distributed according to need.

The sub-departments of transportation and shipping handled the machines finished for shipment in the factory.

The plant was under the direct supervision of Mr. TOPF and Director BRAUN.”

The organizational chart of the Topf Company dated February 22, 1943, however, shows a much-more-complex structure. The main departments, which were subdivided into numerous subdepartments, were thus as follows (reproduced in Schüle 2011, p. 167):

– Operations management with the two Topf brothers as bosses, including management and general administration

– commercial departments

– technical administration

– technical departments

– the operating department, including the plant production schedule, headed by Gustav Braun, the project-preparation department, and the plant floor;

– the assembly department

In 1940, the Topf Company reached its highest number of employees: 1,064 persons, of whom 766 were blue-collar workers and 298 white-collar employees (ibid., p. 78). After the beginning of the Second World War, foreign workers, prisoners of war and civilians were conscripted to the Topf Company. At the end of 1942, 270 of these conscripted workers worked for Topf, and in 1943 there were already 341 (ibid., p. 76). On December 31, 1943, the company had 840 employees.92 From an “employee report” of January 31, 1944, it appears that the Topf Company had 830 employees at that time, of whom 726 were men and 104 women, including 157 salaried employees and 198 skilled workers.

After the war, the Topf Company started its activities for the Soviet Office for War Reparations and Supplies of the Soviet Administration in Germany. In October 1945, it erected a waste-incineration furnace in Arnstadt.93 An order dated February 19, 1946 for a “Cartox94 fumigation device for 5,000-ton storage” was completed on May 30, 1948 with the site-acceptance test of the plant.95

In April 1948, the company was still called J.A. Topf & Sons, but was now a nationalized company with the “State Owner” Max Machemehl, the plant manager Herbert Bartels and Friedrich Schiller as head of the employee organization. Günter Mann was entrusted with the construction of cremation furnaces under the direction of engineer Hans Streichardt.96

During the same year, the company was renamed Nagema Topfwerke Erfurt VEB, and the construction of cremation furnaces was relocated to Zwickau. In 1957, the company changed its name to “VEB Erfurter Mälzerei- und Speicherbau” (EMS) and was privatized in 1993 as “Erfurter Mälzerei- und Speicherbau GmbH” (EMS).

In 1951, Ernst Wolfgang Topf moved to Wiesbaden, where he reestablished the company J.A. Topf und Söhne, but it was dissolved in 1963.

Kurt Prüfer was arrested by U.S. intelligence agents on May 30, 1945, but was released on June 13. Ludwig Topf committed suicide on May 31. On July 3, U.S. occupation forces withdrew from Erfurt and were replaced by Soviet troops.

In early March 1946, Prüfer, Schultze, Sander and Braun were arrested by the Soviets. The arrest warrant was issued on March 6 by the head of the Smersh counterintelligence service,97 Colonel Zagorul’onii, and by the military prosecutor, Colonel Žmirov of the VIIIa Guard Army. The four engineers were suspected of crimes as stipulated in the first part of the Decree of the Supreme Soviet of the USSR of April 19, 1943 concerning “punitive measures for German-fascist criminals guilty of murder and torture of Soviet civilians and prisoners of war, for spies, traitors to the fatherland among Soviet citizens and their accomplices.”

The accused were subjected to a total of 36 interrogations, 20 of which took place in Berlin between March 4 and 28, 1946, and 16 in Moscow between February 11 and March 11, 1948.

On March 28, 1946, Smersh Captain Kazantsev signed for Sander, by then deceased, an “order to cease prosecution due to the death of the accused.”

On March 15, 1948, Criminal Case No. 1719 against the remaining three engineers of the Topf Company was closed with a motion for conviction signed by three senior officers of the State Security Service. On April 3, an “Order to send them to a special camp of the Ministry of the Interior” was issued against the three engineers, sentencing them to 25 years in prison.98

Prüfer died in Soviet captivity on October 24, 1952. Schultze and Braun were released on the basis of a decree issued by the Presidium of the Supreme Soviet on September 28, 1955 as part of an amnesty.

On June 30, 1992, the Prosecutor’s Office of the Russian Federation decided not to rehabilitate the three convicted engineers. (For details see Mattogno 2014).


	2. The Topf Cremation Furnaces for Civilian Use

	2.1. The Cremation Furnace with a Coke-Fed Gasifier

The first cremation furnace with a coke-fed gasifier built by the Topf Co., while retaining the essential features of existing furnaces, introduced a number of innovations based on prior ideas, but in a novel configuration. In particular, the Topf furnace had an external heat source for the muffle (per Max Kergel’s patent of 4 October 1908) controlled by a damper made of refractory material and located in front of the gasifier outlet (following an idea incorporated into the Knös Furnace). This damper, by keeping the combustion gases from entering the muffle, ensured a completely indirect cremation. With this furnace, Topf aimed for a front-rank position in the field of totally indirect cremation, which explains its objection to the decree issued by the Prussian ministry of the interior on 24 October 1924.

The structure and operation of this type of furnace were described at the time in the expert literature as follows (Reichenwallner 1926, pp. 28f.; cf. Document 133):

“The cremation furnace consists of a coke-fed gasifier, a cremation chamber (muffle), closed onto itself, of the system of channels (recuperator) located below which serves to preheat the combustion air, and of the duct taking the gases around the muffle.

When a cold furnace is to be heated up, a small fire of wood is lit in the gasifier and is switched over to coke step by step. The gases produced by the coke or the wood move upwards and into the muffle, passing through the gasifier outlet. They then flow through the recuperator and into the flue duct of the chimney, transferring the heat they contain to the walls of the recuperator along the way; the latter are made of refractory material. In this manner, the furnace is heated to incandescence (1,000°C). The necessary gas mixture is produced with a supply of air.

At this point (1,000°C) the furnace is ready for the cremation. The damper at the outlet of the gasifier is closed in such a way that the gases flow through the channel surrounding the muffle, maintaining the latter at incandescence from the outside. Thus the gases can no longer enter the muffle. The front introduction door of the muffle is opened and the coffin is introduced by means of the introduction cart; in this way the coffin is deposited on the cremation grate and the cart is immediately withdrawn from the muffle. The front opening as well as its outside cover are closed immediately. The necessary combustion air – which flows into the cremation chamber at a high temperature and incinerates the corpse – enters the series of channels below through the open dampers, rises through the channels in a direction opposite to that of the discharge gases up to the highest point of the vault above the muffle and there enters the muffle at a high temperature.

Just before it leaves the muffle, the saturated combustion air is diluted with preheated air; an operation without smoke or odor is obtained in this manner. The duration of a cremation is 60-75 minutes, depending on the size of the corpse.

The entire cremation process can be observed by the operator through viewing glasses in front and rear. The furnace combines the two corpse-cremation systems, i.e. direct and indirect cremation. Furthermore, the most-modern conceptual and technical elements have been incorporated. The advantages of the furnace are ease of use and control, minimal fuel requirements, very-rapid cremation, odorless and smokeless operation.

The design of the furnace is very solid. Between the inner wall of refractory material and the outer brick wall, there is a thick layer of rock wool which brings loss by radiation down to a minimum. The furnace consists of massive, top-quality refractory clay which not only makes for a stable structure but also serves to accumulate heat. This system design aims for a long life of the furnace. The outer brickwork is built in an arch-like way, as a vault, and held together by steel bars, angled or in T-shapes; the latter are linked by solid bolts.

The ashes are cooled near the front of the lower section of the furnace in an ash container with a smoke-extraction fan, and is then transferred to the urn.

The cremation process as such takes place out of sight of the bereaved. The coffin, set up in a dignified manner in the chapel, is lowered slowly and silently to the sound of a solemn piece of music and is then introduced into the cremation chamber by means of a cart of appropriate design. The remains of the ash, purely white, are collected in the ash container and can then be buried or placed in a columbarium.”

Topf had become a major competitor also in the fields of design and construction of cremation furnaces by the early 1920s. At that time, its most-resounding success was undoubtedly the erection of two cremation furnaces in Moscow in 1926. A publicity leaflet of the same year, entitled “Furnaces for crematoria, Topf system” informs us about the activities and developments of the company (Topf 1926; cf. Document 134):

“The ‘Topf’ Furnace for crematoria is the result of nearly fifty years of experience in the field of technical combustion equipment and is suitable for both direct and indirect cremation.

The furnace consists of the coke gasifier with its routing of the carbon-monoxide gases, the independent cremation chamber (muffle) and the channel system beneath (recuperator) which is used for preheating the air needed for the cremation. The preheated air thusly produced does not enter into contact with the spent gases, because the air channels are totally isolated from the flue-gas channels, so that, in the case of indirect cremation, the cremation takes place with pure atmospheric air which is heated up to the required temperature only on its way to the muffle.

Between the internal and the external brickwork, over the whole length and height of the furnace, is laid a thick layer of insulation made of bricks of diatomaceous earth; in this way the thermal radiation is reduced to a minimum. In the design of our most-recent model we have made use of our extensive knowledge in the domain of heat economy applicable in this field with this particular idea in mind. The ensuing advantages show up most clearly when the furnace is not in daily use. The insulating layer of diatomaceous earth retains the heat over a long period, and the amount of heat required for a new incineration series is correspondingly less. Moreover, the time needed for preheating is considerably shortened.

The external brickwork is designed in accordance with the Topf Arch System of proven effectiveness; it ensures that the brickwork in the shape of an upright vault is wedged between robust steel beams, both angular and I-shaped. This system of construction guarantees a long service life and prevents the formation of cracks, which would otherwise develop quite easily because of the high temperatures. The fittings are made from refractory castings.

In recent years, we have erected a series of cremation installations attached to existing benediction chapels or similar halls. In most cases, such an arrangement obviates the need for a lowering device and now enables all those municipalities that had to reject the idea of building their own crematorium again and again for financial reasons, to acquire a cremation installation at a rather moderate cost. Along these lines, the crematoria at Erfurt, Grünberg, Guben, Höchst a.M., Ilmenau, Magdeburg, and Suhl came into being.

Lately we have added air heaters which make use of the spent gases; these devices are incorporated into the flue duct just upstream of the chimney. They consist of a heat exchanger with a large number of so-called bags in which the spent gases and the air circulate separately: a blower mounted in front draws in fresh air and pushes it through the air bags. The spent gases are led through adjacent bags; in this manner the air warms up and can be taken through ducts into the chapel to heat the latter. Such an arrangement makes the installation of a central heating system superfluous. Leaving aside the fact that the capital outlay is far-lower than for a separate boiler for central heating, the small blower has such low operating costs that heating is essentially free of cost.

Crematoria with furnaces and Topf mechanical systems under construction in 1926 are located at


	
		
				
Wilhelmshaven


				
1 furnace


		

		
				
Giessen


				
1 furnace


		

		
				
Moscow


				
2 furnaces


		

	

Since 1922 we have thus built or received orders for 28 furnaces, an achievement so-far-unsurpassed.

Figures 8 and 9 show the church of the Donskoye Cemetery in Moscow where 2 furnaces are presently being built by us.

***


	
		
				
The City Director


				
Arnstadt, 10 February 1925


		

		
				
Arnstadt in Thuringia


				
 


		

		
				
Dept. IV


				
 


		

	

[To:] J.A. Topf & Söhne Co., Erfurt

The cremation furnace installed by Topf & Söhne Co., Erfurt, was handed over and started up on 1 October 1924. Up to now, 57 cremations have been carried out. Cremations take place irregularly, which leads to uneven periods of preheating and coke consumption for the individual cremations. Gas coke is being used as fuel. Preheating the furnace requires 2-2 ½ hours.

From the beginning of preheating up to incandescence and complete combustion, coke consumption has been as follows:


	
		
				
for the cremation of one corpse


				
169-260 kg


				
}


				
incl.
preheating


		

		
				
 ″     ″       ″       of two corpses on one day


				
234-314 kg


		

	

 

 

The cremations take place without generation of smoke or odor over a period of ¾ to 1 ¼ hours for each corpse. The chimney, 18.0 m high and erected by J.A. Topf & Söhne Co., functions satisfactorily. The same applies to the [coffin-] lowering mechanism, likewise supplied by the company.

In connection with the channel for the gas flow from the cremation furnace to the chimney, J.A. Topf & Söhne Co. have installed an air-heating device for heating the cemetery chapel. The air temperature at the exit points in the chapel is 50°C on average. In the case of cremations, the chapel can thus be heated quickly and without any additional fuel.

The cemetery department.

Signed: signature

* * *


	
		
				
City of Erfurt


				
Erfurt, 25 June 1925


		

		
				
Department of Gardens and Cemeteries


				
 


		

	

[To:] J.A. Topf & Söhne Co., Erfurt

The cremation installation with two furnaces erected by J.A. Topf & Söhne Co. went into operation on 11 April 1923. Up to date, 700 cremations have been carried out.

Over the two years of operation of the furnaces, no failures have occurred up to now.

The special design of the furnaces and the good insulation have led to very low temperature variations, which is also very beneficial for the durability of the brickwork. We must underline the exceptionally simple control of the furnaces.

Unfortunately the cremation furnaces are not yet in daily operation. Therefore, the determination of the fuel requirements per corpse cannot yet be fully assured.

Using gas coke as fuel, for the period starting with preheating up to incandescence, complete incineration, and removal of ash remains, our records permit us to report the consumption as follows:


	
		
				
1.


				
for the incineration of


				
1


				
corpse in one day


				
3¼


				
hwt. of gas coke


		

		
				
2.


				
″


				
2


				
corpses in succession


				
5


				
″


		

		
				
3.


				
″


				
3


				
″


				
7¼


				
″


		

		
				
4.


				
″


				
4


				
″


				
9


				
″


		

		
				
5.


				
″


				
5


				
″


				
10¼


				
″


		

		
				
6.


				
″


				
6


				
″


				
10½


				
″


		

		
				
7.


				
″


				
7


				
″


				
10½


				
″


		

	

The design of the Topf System allows the cremations to be executed completely without any smoke and odor.

The maximum duration of a cremation amounts to 1¼ hours.

The Municipal Department of gardens and cemeteries

Signed: signature

* * *


	
		
				
The Director of the


				
Weimar, 30 May 1925


		

		
				
Land Capital (Buildings Department)


				
 


		

	

[To:] J.A. Topf & Söhne Co., Erfurt

In reply to your request of the 22nd of this month we inform you that the cremation furnace installed by you in this crematorium has operated successfully up to now. In order to bring about a more economical operation, cremations are carried out only on Tuesdays and Fridays. Preheating requires 2-3 hours, a cremation lasts 1-1½ hours. Each of the latest 24 cremations required on average 2.7 hl [hektoliters] of gas coke (incl. preheating).

The Deputy Mayor

Signed: signature

* * *


	
		
				
Administration of


				
Halle upon Saale, 7 October 1924


		

		
				
Gertrauden Cemetery


				
 


		

	

[To:] J.A. Topf & Söhne Co., Erfurt

In reply to your letter of 3 inst. we are pleased to inform you that the cremation furnaces erected by you in 1915 have been operating so far to our complete satisfaction. The installation was started up on 15.12.1915, and altogether 2,670 corpses have so far been cremated in the two furnaces. In order to reach a temperature of 1,000-1,100°C with a cold furnace, we require some 3½ to 4 hwt. of metallurgical coke, whereas only 1 hwt. of this fuel is needed with a furnace already in operation. The duration of a cremation depends upon the size and nature of the deceased and amounts to ¾-1¼ hours at this plant.

Signed: signature

* * *


	
		
				
Municipal Operations Dept.


				
Hanover, 10 October 1924


		

		
				
Heating and Machinery Section


				
 


		

	

[To:] J.A. Topf & Söhne Co., Erfurt

In reply to your letter of 3 inst. we can inform you that the operation of our crematorium has not yet reached a level allowing us to establish a certificate concerning the furnaces. For the time being, we can only confirm that we are satisfied with the furnaces supplied and have not yet noticed any substantial wear after the 300 cremations carried out so far. As a consequence of low and infrequent usage, at the present time, we require some 100 kg of metallurgical coke for each cremation. We hope that, with the completion of the whole plant, usage of the furnaces will intensify leading to a lower fuel requirement.

In any case, we are satisfied with the furnaces to such a degree that we have always replied in a positive way to the various inquiries addressed to us.

Signed: signature

* * *


	
		
				
The Municipal Directorate


				
Ilmenau in Thuringia, 2 August 1924


		

		
				
Municipal Building Department


				
 


		

	

[To:] J.A. Topf & Söhne Co., Erfurt

As requested, we are pleased to confirm that we are satisfied with the furnace plant erected by you in our crematorium. The installation has functioned very well with respect to the directions concerning the cremation of corpses and from the point of view of fuel economy. When properly operated, the furnace has so far not led to any odor nuisance in the vicinity. In spite of the sometimes intensive use of the furnace, no wear or tear has been noticed so far.

Signed: signature

* * *


	
		
				
Association for Cremation (reg. ass.)


				
Suhl, 20 October 1923


		

		
				
Suhl


				
 


		

	

[To:] J.A. Topf & Söhne Co., Erfurt

We are happy to inform you that, technically speaking, we are satisfied with the installation erected by you in our crematorium. The furnace works well and has relatively low coke requirements. The operation of the draft enhancer is excellent and the chimney, as linked to it, works particularly well. Overall, the execution of the work involved has been most-exact.

Signed: signature

* * *


	
		
				
The City Council at


				
Hirschberg, 26 May 1923


		

		
				
Hirschberg in Silesia


				
 


		

	

[To:] J.A. Topf & Söhne Co., Erfurt

In reply to your letter of 19 inst. we confirm that the cremation furnace supplied by you in 1914 works satisfactorily.

Operation is easy and simple. The design has turned out well. As far as the installation is concerned, no deficiencies have been noticed so far.

The following amounts of coke are needed:


	
		
				
for the first incineration


				
5


				
hwt.


		

		
				
 ″     ″  second       ″


				
3


				
″


		

		
				
 ″     ″  third          ″


				
1


				
″


		

		
				
 ″     ″  fourth        ″


				
–


				
″


		

	

The duration of a cremationis about 1½ hours. Preheating takes 2-3 hours. For a single preheating operation, the generator damper is closed. However, as additional feeds are required for each succeeding cremation, the generator damper must be opened [again].

Signed: signature”


	2.2. The Gas-Fired Cremation Furnace

The gas-fired furnace mentioned by Sander in his letter of 14 April 1936 is the “High-performance furnace with rotatable ash-grate, D.R.P. (Deutsches Reichspatent)” model 1934. The operation is still an indirect one, using hot air from metal tubes located above the muffle. The post-combustion chamber is equipped with a rotatable grate in accordance with the patent granted to Viktor Quehl on 17 October 1932 and taken over by Topf on 17 May 1934 (cf. following chapter). The furnace appears more-elaborate and considerably more-voluminous than the Volckmann-Ludwig Furnace: it still has the two-level design of the coke-fired furnace, with a total height of some 5 meters; the controls for rotating the grate and the ash-removal device are located on the lower level. Even the section located in the furnace hall, measuring 3.70 by 2.60 m, is far-more-voluminous than the Volckmann-Ludwig Furnace (3.10 by 1.70 m).

Two furnaces of this type were set up in the Cologne Crematorium. A contemporary article describes the design and operation in the following words (Etzbach 1935, pp. 3-5):

“As the furnace is heated each day in the early morning by means of a gas burner and is at incandescence (around 1000°C) after one hour of preheating, the coffin is set alight right after its introduction into the furnace, because wood immediately catches fire at that temperature. Of course, the gas burners are closed first, so that the corpse is now being cremated by means of air at a high temperature, and after approximately one hour only pure ash from the bones remains (about 2 liters).

The generation of the high-temperature air is effected by a metallic air heater, which is located within the furnace and is fed by a blower located outside. On their way to the chimney, the discharge gases from the furnace must pass through this heater and heat it to the point where its tubes begin to glow. In this way, a noticeably shorter cremation time is achieved. Moreover, with high-temperature air, smoke can be prevented, which would otherwise not be the case, if heavily varnished coffins or similar are used.

The cremation furnace [Document 135] consists of the cremation chamber (a) with the tiltable plates of the grate (b) below and with the ash chamber and its ash grate (c) located underneath it. The movable burner for low-pressure gas (d) is situated in the front part of the furnace on the inside. The cremation itself may be viewed through an observation device (e). The tubes of the air heater are located above the cremation chamber.

Once the corpse has decomposed under the effect of atmospheric air at high temperature, the ash (bone residue consisting of calcium phosphate and iron oxide) falls through the refractory blocks of the grate onto plates of cast-iron Pyrodur (b) under the effect of gravity. These rotatable plates are turned from the outside of the furnace and remain in a vertical position. In that way, the ash falls onto the ash grate (c). This grate, too, can be tilted and is controlled from outside the furnace. Below this grate is the ash receptacle. If the grate is tilted 90°, the ash falls into the receptacle beneath. After a suitable cooling period, the ash is transferred into a (metallic) urn of some 15 cm in diameter and a height of 20 cm; here, for reasons of reverence, suitable tools are used in order to avoid any contact between the ash and [human] hands. The urn is then closed and marked with the name and the necessary data to be held in the chapel hall or taken to another location which possesses the required characteristics of reverence.

We must also stress in particular that, before a coffin is introduced into the furnace, a control token made of refractory material (Schamottemarke) is attached to it, showing the serial number under which the coffin has been registered in the list of the crematorium administration. This refractory token, which is fire-proof, accompanies the entire process and ends up with the ash; it is removed and attached to the lid of the urn.”

The next type of furnace (Document 136) shows technical improvements in the tube system of the air heater and in the ash-extraction system, aside from the incorporation of a second, smaller burner into the post-combustion chamber. The engineer Fritz Schumacher describes it as follows (Schumacher 1939, pp. 25-27):

“The Topf Furnace has an outer brick casing with clinker or brick facing. A strong reinforcing framework of T, U, or angle bars made of wrought iron holds the enclosure together. The visible outside surfaces of the furnace possess an arch-like brickwork in order to prevent the formation of cracks.

The inside of the furnace is made of highly suitable fireclay material, and between it and the enclosure is located a continuous layer of insulation made from bricks of diatomaceous earth and rock wool.

Within the furnace we have the cremation chamber with lateral discharge of the gases and the gas-discharge channels situated on the right and on the left side, the cremation grate, the tiltable ash grate below, and the post-combustion chamber with the ash-extraction grate.

To the right and left of the cremation chamber there are the tubes of the air heater providing high-temperature air. Whereas the upper four heating coils are made from Sikromal Steel, which withstands temperatures up to 1200°C, wrought-iron tubes with especially thick walls are used for the lower portion. A blower located outside and guaranteed to run silently feeds air to the two tube systems. In order to ensure that the tube systems on both sides are fed equal amounts of discharge gas, there are refractory baffles which direct the discharge. These refractory baffles, arranged horizontally, also serve to store heat.

On the inside of the front is a low-pressure gas burner rated at 30 m³ per hour. This burner is movable.

As the Reich legislation on crematoria allows the use of fuel during the cremation only in particularly difficult cases, the Topf Furnace, in order to respond to the wishes of the legislature, is provided from the outset with a burner in such a way that, once the furnace has reached its operating temperature, it can be retracted, and a cast-iron flap next to the burner seals its opening. Above the post-combustion grate is another small burner, rated at about 5 m³ per hour, which is used only in special cases.

For closing the cremation chamber a muffle-closing device is used consisting of two parts and made of cast iron, lined with fireclay, which rests on the framework of the furnace. Immediately in front of this closure is an insulating plate consisting of two sections made of a double layer of asbestos held by a frame of wrought iron to prevent heat losses to the outside.

Both above the tiltable ash grate and within the cremation grate there are outlets for the hot air needed for the combustion. A further hot-air outlet is provided over the ash-extraction grate.

The tiltable ash grate is designed to be operated from the outside. This grate has a highly refractory Pyrodur frame, and the interstices are filled with monolite clay. Another closure in the flue channel completely closes the furnace against the chimney.

The ash box has two pairs of wheels for easy moving. The hot-air-closing devices are located in the front portion of the furnace above the main burner. They are labeled: muffle – post-combustion – tiltable ash grate – ash extraction.

The controls of the flue-duct damper are also located next to those of the hot air.

The discharge gases pass through the furnace along the following route:

From the gas burner they move to the underside of the refractory grate where they heat up the tiltable ash grate, and from there they flow on into the cremation chamber through the blocks of the grate. After having passed through the chamber, they pass into the openings in the vault of the muffle, strike the muffle laterally and drop down through the lateral discharge channels. They leave the channels here on both sides, cover the post-combustion grate, come together behind it, only to split up again when entering two side channels running along the cremation grate, from where they move into the flue duct.

Thanks to this gas routing, the mass of refractory brick heats up uniformly inside and out; in this way a longer service life of the refractories is guaranteed. The heat content of the gases is, moreover, made good use of, and the gases leave the chimney with little smoke and odor.

Thanks to the tiltable grate, no stoking tools are needed in the Topf Furnace in order to remove the ashes of the corpse.”

On 24 June 1950 Martin Klettner, an engineer working for the Topf Co. which had moved to Wiesbaden after the war,99 patented a new type of cremation furnace which will be described in Chapter 3. The furnace had already been built at Wiesbaden prior to the issuance of the patent, as we can see from the following letter written by the Wiesbaden city authorities on 19 December 1949 (see Document 137):

“We confirm herewith that Senior Engineer Martin Klettner has executed the intended reconstruction of the cremation furnace over a period of 2½ weeks and has incorporated improvements based on your experience.

Mr. Klettner has demonstrated the operation of the furnace and has handed it over after a test run extending over three days and involving a total of 16 cremations to our complete satisfaction.

The performance of the furnace surpassed all expectations, especially with respect to the fuel consumption. As early as the third day, cremation times of 40 minutes were attained without any fuel consumption except for preheating.

You are at liberty to show the furnace to interested parties after giving us sufficient notice.

Any publication of this letter without our prior approval is not permitted.”

Klettner had probably only revised a plan and a “provisional construction drawing” of the furnace that the Topf Company of Erfurt, which had been nationalized by communist East Germany in the meantime, claimed for itself in a letter dated April 6, 1948.100

In 1989 two gas-fired Topf furnaces were still in operation at the crematorium of the Dortmund Central Cemetery. They had obviously been modernized with respect to automation and had been equipped with technical control devices.

We will now describe the operation of these installations: Cremation takes place at two levels: the main cremation takes place on the upper floor. After the introduction of the coffin into the muffle, the cremation residues drop into the post-combustion chamber beneath when the grate is tipped, where they burn out completely. In the meantime, another coffin is introduced into the muffle above. The ash is removed when the post-combustion is complete.

Before introducing coffins successively into the muffle, they are given an identification token made of refractory clay, bearing a serial number, which remains with the corpse and the ash over the whole duration of the cremation and allows identifying the decedant when the ash is extracted.

The time required for the cremation varies between one-and-a-quarter and one-and-three-quarters hours, depending on the nature of the corpse. In a normal shift of eight hours, five corpses per furnace are usually cremated. In early 1989, because of the great number of corpses awaiting cremation, double shifts were arranged, with 10 corpses, sometimes up to 12, being cremated within a day, with a consumption of some 21 m³ of gas per cremation. Later on, after air- and gas-flow controls were added, consumption went down to less than 17 cubic meters.101


	2.3. The Cremation Furnace with Electrical Heating

Topf built the first electrically fired German cremation furnace; it was set up at the Erfurt Crematorium in 1933. Like the gas-fired furnace, this device, too, had two levels. The 1934 model mentioned in the preceding subchapter had a basic design which was suitable for both gas firing and electrical firing (Documents 140f.).

The new design is explained in an article which summarizes the patent application filed by Topf (“Elektrisch…” 1935, pp. 89f.; cf. Document 139):

“The electrically heated Topf Furnace installed at the Erfurt Crematorium consists of a cremation chamber which is heated on both sides by 6 heating coils made of nickel-chromium alloy, through which passes an electric current and which are placed in the recesses of specially shaped bricks. The heating coils are protected from the direct effect of the flames which develop during the combustion of the coffin by stainless-steel plates placed in front of them.

These 12 coils have an output of 40 kW. The muffle is closed by a door and by a panel made of fireclay.

The grate is cross-shaped and has also two heating coils with an output of 12 kW.

Underneath the grate is the inclined plane for the ash made of specially shaped refractory bricks which, again, contain 4 heating coils having a total output of 18 kW.

The inclined plane ends at a closure plate below which the post-combustion chamber is located with its 7-kW heating coil. The floor of the post-combustion chamber consists of a perforated plate. Beneath it is the ash receptacle. The heating coils of the Topf Furnace at Erfurt have a total power output of 95 kW.

In the flue-gas channels of the cremation chamber, Aeroterm[102] tubes arranged along a slope are installed. They are fed by means of a blower located on the outside of the furnace. The air which is heated in these tubes to a high temperature enters the cremation chamber below the refractory grate through two channels, each of which has four openings. Before striking the corpse, the air flows past the glowing mass of refractory clay. These air outlets are not mere nozzles; their dimensions are 70 by 100 mm.

Above the cremation chamber is the discharge outlet for the gases, which can be closed. The spent gases leave the cremation chamber at the top, strike its upper portion, and are then led downwards by means of two channels on the sides of the cremation chamber, passing through the lower portion of the inclined plane towards the flue-gas channels and from there into the chimney.

The operation of the furnace is very simple. The heating coils are switched on and off by means of a remote-control switch. All the controls are grouped in a box which can be placed next to the introduction door. In order to benefit from cheaper night-rate electricity, the furnace is switched on automatically by a timer; thus, attendance is required only, and in a limited way, when the coffin is introduced. Heating is controlled by a device which shuts off the furnace when the temperature has reached any desired level, so as to avoid any wastage of electrical power.”

Quite soon, however, this furnace would exhibit serious operational problems, especially the generation of smoke during cremations. Exacting investigations by the administration of the Erfurt Crematorium showed that, with a draft of 12 to 24 mm of water, the velocity of the spent gases was so high that they did not have sufficient time to burn out within the muffle and cooled down to a level below their ignition temperature as soon as they entered the flue duct. The administration of the crematorium was therefore obliged to carry out technical modifications of the plant: a combustion chamber (Brennkammer) was installed above the muffle in an effort to bring down the gas velocity, and the damper at that point was removed; the cross-section of the channels for the combustion air were enlarged, and two new channels were added which brought air into the muffle through two openings in its upper part. The flat supporting beam for the coffin was replaced by a corrugated beam.

In 1934 Topf designed, moreover, a cremation furnace which could operate with either gas or electricity. Document 140, consequently entitled “Topf-Feuerbestattungs-Ofen 1934 (für Gas und elektrische Beheizung)”, “Topf Cremation Furnace 1934 (For gas and electrical heating),” shows the installation from the outside. Document 141, “Topf-Feuerbestattungs-Ofen 1934” “Topf Cremation Furnace 1934,” illustrates its design. Following the example provided by the Volckmann-Ludwig Furnace, it had an outer metal facing (Blechummantelung), which provided it with a very-modern appearance. The incineration chamber (Einäscherungsraum) was closed by means of a sliding door, mounted obliquely; a decorative door (Prunktür) was mounted in front of it. The opposing part sported a viewing port (Schauluke). Each of the side walls had three openings for the spent gases. The coffin rested on three corrugated refractory beams. Below it was located the tiltable grate for the collection of the ash (drehbare Asche-Sammelplatte) with the ash post-combustion chamber (Nachverbrennungskammer) below; its tiltable grate permitted the transfer of the ash to the receptacle underneath and its removal through a suitable opening (Ascheentnahme).

In the front part of the furnace, but on the lower level, there was a blower (Druckluftgebläse) feeding air through a double coil of tubes acting as an air heater (Röhren-Luft-Erhitzer); the air from these tubes passed through the six vertical flue-gas ducts, located on both sides of the cremation chamber, where the flue gases transferred their heat content. The combustion air heated in this way flowed through eight openings below the coffin, passed between the refractory beams, continued through another eight openings above and below the tiltable plate, and then entered the post-combustion chamber. A chamber with dampers was placed above the cremation chamber in order to reduce the velocity of the fuel gases.

When these changes had been carried out, test cremations were undertaken at the Erfurt Crematorium. The chart published by engineer Konrad Weiss (Document 142) refers to five cremations which took place on 17 and 18 April 1934. The duration of the individual cremations was as follows:


	
		
				
First cremation about


				
1 hr 45 min.


		

		
				
Second      ″


				
2 hr


		

		
				
Third         ″


				
1 hr 40 min.


		

		
				
Fourth       ″


				
1 hr 50 min.


		

		
				
Fifth          ″


				
1 hr 30 min.


		

	

The temperature recorded at the center of the muffle was higher than that in the rear portion and varied between 850 and 950°C. The temperature of the inclined plane was always below 600°C (Weiss 1934, pp. 453-457).

A total of 1,622 cremations were carried out in this furnace before it was dismantled and replaced by a more-modern model set up in the Erfurt Crematorium in 1936. Compared to the former, this model (Documents 143-145) presented numerous technical improvements. The vault of the muffle is closed, and both the additional combustion chamber and the channel for the spent gases are absent. The lateral walls of the muffle, below the onset of the semicircular vault, are strongly inclined and extend below the grate as inclined planes for the ash; they reach down to a previously non-existent tiltable grate. Below the latter is an electrically heated and retractable post-combustion grate. The supporting grate for the coffin consists of three corrugated beams.

The spent gases leave the muffle through four square openings in each of the side walls and enter two channels which go down vertically and open up above the post-combustion grate, which they traverse downwards and then enter the flue duct. On the inside of these two vertical channels there are four horizontal metal heat-recovery tubes, 120 mm in diameter, into which a blower, located outside the furnace, feeds the combustion air which in turn enters the muffle through two openings set into each of the side walls, above the tiltable grate and below the muffle grate. Through other channels, combustion air also enters the muffle from an opening behind the last supporting beam of the grate. From there it flows also into the space below the post-combustion grate. The heating coils are no longer contained in recesses protected by metal plates but in appropriate channels made of shaped refractory bricks.

This furnace is described by the Topf Co. in the following manner (Schumacher 1939, pp. 28, 30; cf. Weiss 1937, pp. 159-162):

“The furnace consists of an outer cladding of sheet metal which is held in place by robust T, U, and angle-shaped bars. The entire furnace is built from the most-appropriate refractory material, and between it and the outer shell there is a thick layer of diatomaceous earth bricks as well as glass-fiber and rock-wool panels.

The furnace itself consists of the cremation chamber with its flue-gas channels to the right and left, of the cremation grate with the tiltable ash grate below, of the post-combustion chamber and a grate for ash extraction. On either side of the cremation chamber, preheating tubes for the combustion air are set into the flue-gas channels, heating the air to a high temperature. Whereas the coils of the two top sections are made of Sikromal Steel, we use cast-iron tubes with particularly thick walls for the lower sections. A low-noise blower located outside the furnace feeds both sets of tubes.

For the closure of the cremation chamber there is a muffle closure which can be suspended either from the furnace framework or from the ceiling of the furnace hall. In front of this closure, there is an insulating plate made from double asbestos panels held by a wrought-iron frame.

Above the tiltable ash grate, as well as within the cremation grate, feed openings for the hot air required for the combustion have been placed. A further opening for the hot air is located above the ash-extraction grate. This grate has a rim of Pyrodur wrought iron, and the interstices are filled with compressed Monolite.

The furnace is well separated from the chimney by a draft damper. The ash receptacle has two sets of wheels for easy movement. The discharge gases take the following route:

The discharge gases leave the cremation chamber through two openings set into the right and left sides of the cremation chamber, pass through the upper channel around the horizontally arranged plate of refractory clay into the second and third channels and leave to the right and left of the combustion grate, enveloping it, then flow behind and below it through a common channel and are then led to the chimney via the flue duct.

The refractory material is heated uniformly, inside and out, by the discharge gases, guaranteeing in this fashion a longer service life of the refractory material. Furthermore, the spent gases are used up completely and leave the chimney with minimal smoke and odor. No devices are needed for the extraction of the corpse ash.

Location of the electrical equipment for cremation:

The maximum total power output is 85 kW, of which 48 kW are installed in the two side walls of the main cremation chamber (muffle), 15 kW in the chamber below the grate, 10 kW in the post-combustion and 12 kW in the air channels located on either side of the grate.

In the main cremation chamber there are 6 openings on either side, for a total of 12, which contain two electrical circuits. In this way it is possible to switch the two sides on or off separately.

The coils that are located in the rear portion of the furnace are linked by cables to the control panel, which is located on the wall of the building behind the furnace. This panel is equipped with the timers, the ignition device, the timer clock, and the pushbuttons for ignition with their control lights.

All electrical circuits have push-button controls with control lights in such a way that one can see at any time which circuit is powered.

The ignition device prevents excessive temperatures in the furnace. For this, the furnace starts and stops automatically at 700 and 900°C, respectively, as a function of the desired temperature. The furnace can moreover be switched on or off at any moment by means of the ignition control, even at times when no attendant is present.

This means that the furnace can switch on and preheat to the operating temperature automatically, even during the night, at any desired moment without manual action.”

The chart for this furnace published by the engineer Konrad Weiss (Document 146) covers two consecutive cremations. The durations of the cremations turn out to be considerably shorter than in the previous furnace, between 55 and 70 minutes. This is due to the thermotechnical improvements of the second furnace, above all by the incorporation of a tiltable grate which – allowing as it did the separation of individual corpses – permitted the introduction of another corpse while the residues of the former burned out in the post-combustion chamber.

After some 3,000 cremations carried out over a period of three and a half years of operation, this furnace was worn out to the point that it had to be dismantled and rebuilt.

The new furnace (Document 147) brought along further technical improvements: the combustion air flowed from a single hole in the rear portion of the muffle, striking the coffin from below; another conduit moved air below the post-combustion grate. Furthermore, the spent gases no longer flowed through the post-combustion grate, leaving instead through two holes in the rear part of the post-combustion chamber and from there into the flue-gas channel.

Construction work on the new furnace ended on 1 December 1939, and the furnace was slowly dried until 31 January 1940 by means of 750 kg of wood. Its performance was much improved. The performance of this furnace was documented by the engineer Rudolf Jakobskötter (Document 148) on the basis of three cremations in succession. Cremation times were very short: some 65, 50 and 40 minutes respectively.

In the light of what we have stated in Chapter 4 of Unit I, it is obvious that for the cremations shown in the chart – which had the purpose of highlighting the efficiency of this furnace – combustion did not come to completion on the tiltable grate, but continued and ended in the post-combustion chamber, as it had done in the Volckmann-Ludwig Furnace at Hamburg, in which the solar plexus was burned in the post-combustion chamber.

Document 149 shows an electrically heated Topf furnace with further technical modifications, the most-important of which were the double door for the closure of the muffle, the tiltable post-combustion grate and the heat-recovery system with its metal tubes set into a separate chamber upstream of the flue duct (Jakobskötter 1941, pp. 579-587).


	3. The Topf Patents of the 1920s and 1930s

In the preceding chapters we have seen that Topf introduced a series of truly novel ideas into the technology of cremation, which made it the most-important company in Germany in that sector within a single decade. Its untiring research and development activity is also reflected in the patents directly issued to it or which it acquired over the years of its most intensive activity. All this time, however, construction of furnaces for crematoria remained a marginal activity in the plants and on the financial statements of the company, and the patents which the firm obtained clearly reflect this fact.103

In this chapter we will publish the text of all Topf patents relating to cremation furnaces and other combustion devices, but will translate only the most-important ones, leaving aside the two patents referring to the coffin-introduction device (24 August 1920 and 4 May 1938; Documents 150 and 154) and the patent application of 16 November 1942 concerning “Air-cooled grate plate for mechanical push grate” (Document 159), which does not concern cremation furnaces but industrial gasifiers.104

* * *


	1) Deutsches Reich. Published on 24 August 1920. Reich Patent Office. Description of Patent No. 324252. Class 24 d. Group I

J.A. Topf & Söhne in Erfurt.


	Device for the introduction of the coffin for cremation furnaces with support cart that can be raised and lowered.

Patented in the German Reich from 24 April 1915. [Not translated, Document 150]

* * *


	2) Deutsches Reich. Published on 5 March 1930. Reich Patent Office. Description of Patent No. 493042. Class 24 d. Group I. T 36626 V/24d

Day of publication of issuance of patent: 13 February 1930.

J.A. Topf & Söhne in Erfurt.


	Device for post-combustion of residues in corpse-cremation furnaces

Patented in the German Reich from 29 March 1929.

The invention relates to a device for the post-combustion of residues in corpse-cremation furnaces, primarily for the purpose of burning the wood ash which is mixed with the corpse ash.[105] The object of the invention differs from known post-combustion devices in that the removable receptacle for the combustion residues, placed at the end of the inclined floor of the ash-dropping area, has a perforated bottom and is placed over the outlet of a controllable feed of combustion air. This arrangement has the advantage of being very simple. Furthermore, above the residue receptacle and below the lateral gas exhausts there is a gas-permeable slide, blocking ash from dropping into the receptacle, which enables the ash, still undergoing post-combustion in the receptacle, to be kept separate from a further cremation in the case of cremations in succession.

Fig. 1 shows the longitudinal section of the furnace in the schematic chart of an example of the realization. Fig. 2 is the front view of the post-combustion device.

At the front end of the furnace, below the ash-dropping area, there is a receptacle a, equipped with a perforated bottom b and a combustion-air supply c located beneath the latter. The supply can be controlled by dampers d or similar.

The combustion residues are moved into receptacle a shortly before the end of the incineration process and subjected there to a post-combustion process with the spent gases escaping through the lateral exhausts g of the furnace.

In order to prevent the residues of two successive cremations from reaching receptacle a concurrently, a retractable plate e is mounted above receptacle a which isolates the receptacle from the ash-dropping area f. This plate is permeable for the gases, e.g. by possessing small holes, in such a way that the post-combustion gases can leave, but no ash residues from ash dropping area f can reach receptacle a. Consequently, a fresh cremation may be started before the post-combustion of the residues of a previous cremation has come to an end in receptacle a.


	Patent claims:

1. A device for the post-combustion of residues in corpse-cremation furnaces, characterized by the fact that the removable receptacle (a) placed at the end of the inclined floor of the ash-dropping area (f) has a perforated bottom (b) and is located above the outlet of a controllable combustion-air supply (c, d).

A device in accordance with Claim 1, characterized by the placement of a gas-permeable retractable plate (e) above the receptacle, below the lateral gas exhausts (g), to shield the receptacle against any ash dropping from the furnace. [Document 151]

* * *


	3) Deutsches Reich. Published on 17 October 1930. Reich Patent Office. Description of Patent No. 561643. Class 24 d. Group I. Q 1735 V/24d

Day of publication of issuance of patent: 29 September 1932.

Viktor Quehl of Gera. Transferred to: J.A. Topf & Söhne, Erfurt, 17.5.1934.


	Cremation furnace with tiltable grates

Patented in the German Reich from 15 April 1931.

Existing cremation furnaces possess stationary furnace sections – the muffle grate and the ash grate – to support the coffin and the corpse parts to be incinerated.

These have the disadvantage that after their incineration the corpse parts have to be scraped from these surfaces by means of a scraping device. Such an intervention into the incineration process does not constitute a dignified form of cremation. Furthermore, the introduction of the scraping device into the furnace provokes a considerable loss of heat by allowing cold air to enter the furnace through the doors while they are open. The iron scrapers may also easily damage the glowing brickwork.

This invention obviates the use of scraping and stoking devices in such a way that the muffle grate which supports the coffin and the corresponding ash grate can be pivoted from the outside around one or several axes, with the grates being optionally split into several pivotable sections with an arbitrary orientation of the axes.

This makes it possible to remove totally or in part, from the outside without opening the furnace, any remaining incineration residues from the muffle grate and the ash grate without the use of scraping or stoking devices, in line with the progress of the incineration, by simply pivoting the surfaces.

The drawing shows an example for the realization of the invention. We designate by m the muffle grate pivotable around an axis a, by b the ash grate, subdivided into separate surfaces f which can be pivoted individually around their individual axes e.

The object of this invention may, in certain respects, be executed differently, as long as the essence of the invention, namely the pivotable character of the muffle grate and the ash grate, is maintained.


	Patent claims:

1. Cremation furnace with pivotable grates characterized by the fact that the muffle grate which supports the coffin and the ash grate are arranged in such a way that they can be pivoted from the outside.

2. Cremation furnace according to Claim 1, characterized by the fact that the muffle grate and the ash grate are divided into several surfaces which can be pivoted individually.

Attachments: 1 sheet of drawings. [Document 152]

* * *


	4) Deutsches Reich. Published on 19 November 1936. Reich Patent Office. Description of Patent No. 638582. Class 24 d. Group I. B 162300 V/24d

Day of publication of issuance of patent: 29 October 1936.

Wilhelm Basse of Hamburg. Transferred to: J.A. Topf & Söhne, Erfurt, 27.11.1937.


	Incineration furnace

Patented in the German Reich from 9 September 1933.

The object of the present innovation is a device for incineration furnaces, and it aims i.a. at an improvement of the combustion by a special way of feeding the combustion air.

It is known that the air feed of incineration furnaces equipped with a grate or a solid floor plate has deficiencies, and, in particular, these deficiencies are caused by the fire path in the cremation chamber, resulting from the design of the plate or the grate. Due to its massive construction, the floor plate has the advantage of storing heat. On the other hand, it has the great disadvantage that the combustion air cannot reach the central parts of the matter to be combusted, because the disintegration [of the latter] can only take place on its periphery where it is exposed to the oxygen. As the coffin with its central portions rests directly on the floor plate, combustion in that area is incomplete or retarded. This disadvantage is eliminated by the grate. It enables the air to be moved to the center of the burning coffin and thus to accelerate the incineration. In this case however, there are problems as well:

1. As the grate is open, the gas distribution of the fuel gases within the muffle can no longer be controlled.

2. During the incineration of the inner, combustion-resistant parts of the matter to be incinerated, excess air enters the furnace through the openings on the sides of the grate, cooling down the furnace.

3. The grate has a low heat-holding capacity.

Still, furnaces with solid floor plates have been built with the combustion air being blown from the side and from above by means of nozzles onto the object to be combusted.

This kind of air feed is considerably more-effective, but we still have the disadvantage that the object to be combusted is exposed initially to the combustion air only at its top and sides; air supply to the bottom part of the combustion object is, however, absent. It is at this point, though, that the air feed is highly effective, because the flames generated there will envelop the combustion object from all sides and thus enshroud it completely.

Hence, this invention plans to feed combustion air through nozzles mounted in the floor plate. For that reason, the floor plate is equipped with valley-like depressions which give it a grate-like appearance. The air nozzles are located between the grate ridges.

It is expedient to build the floor plate from individual bricks that by their shape and their arrangement confer a grate-like design to the plate. The bricks are hollow to contain the compressed-air tubes. Air feed to the nozzles is designed in such a way that the nozzles can be controlled individually. For this function, the nozzles can be arranged in groups.

If arranged in accordance with this invention, the compressed air coming from the nozzles will create strong flames beneath the coffin, leading to a strong heating of the grate plate and to a good storage of the heat on account of the closed design of the floor plate. The latter effect is important because it contributes to a considerable reduction in the duration of any succeeding incinerations.

The drawing shows an example of the implementation. Fig. 1 is a vertical section of the furnace and Fig. 2 is a top view of the floor plate.

Here, we designate as a the bricks making up the grate plate, b the support of the furnace itself, c the muffle walls, d, d1 the compressed-air tubes, e the corresponding conical gaskets, f the air channels in the bricks, g the air-discharge holes in the nozzles.

In Fig. 2, the bricks are numbered 1 to 20.

The shaped bricks shown in the form illustrated here have slanted roof-like surfaces on both sides which create the grate-like shape of the floor plate. The nozzles set into these bricks open up into the depressions between the individual bricks in such a way that the air jet strikes the combustion object directly. This brings about the most-effective and most-economical use of the combustion air. Moreover, the nozzles are staggered with respect to one another producing a complete and uniform air feed about the matter to be combusted.

This arrangement has the additional advantage that, on account of the nozzles being set into the slanted surfaces of the grate plate, they are protected against being accidentally covered by the combustion matter above. The nozzle orientation, moreover, makes it possible, when the ash is recovered, to blow away the fine fly ash, which is then sucked up by the draft of the chimney.

The channel-like depression f of the bricks (Fig. 2) can be limited to the length of one brick, such as Bricks 6 and 10, or extended over several bricks, such as Bricks 1 and 5 or Bricks 13 and 17.

In each of these cases, only one tube d1 can serve for the adduction of compressed air, whereas each separated brick must obviously have its own connection to the air feed.

The easily manufactured bricks can be replaced conveniently in the case of any repair made necessary by heat wear or mechanical damage (emplacement of the coffin), without loosening the constitution of the grate plate.


	Patent claims:

1. Incineration furnace with a floor plate closing the lower part of the incineration space and with air nozzles directed towards the incineration object, characterized by the fact the floor plate consisting of shaped bricks (a) presents a grate-like surface and by having nozzles (g) discharging into the depressions between the grate ridges.

2. Incineration furnace in accordance with Claim 1 characterized by the fact that the shaped bricks (a) are hollow for the insertion of the compressed-air tubes.

3. Incineration furnace in accordance with Claims 1 and 2 characterized by the fact that the air nozzles (g) are arranged so as to be controllable individually or in groups. [Document 153]

* * *


	5) Deutsches Reich. Published on 4 May 1938. Reich Patent Office. Description of Patent No. 659405. Class 24 d. Group I. T 47769 V/24d

Day of publication of issuance of patent: 7 April 1938.

Hans Geerhardt of Erfurt has been named as the inventor.

J.A. Topf & Söhne in Erfurt.


	Loading device for incineration furnaces

[Not translated, Document 154]

* * *


	6) Duplicate. Patent application 760198. 5. Nov. 1942

J.A. TOPF & SÖHNE ERFURT

4. Nov. 1942

To: Reich Patent Office, Berlin SW 61


	Description

(Attachment 2 to today’s application)


	Continually operating corpse-combustion furnace for large-scale operation

The collection camps in the occupied eastern territories set up on account of the war and its consequences with their inevitably high mortality do not permit the interment of the large number of deceased camp occupants. There is, on the one hand, a shortage of space and labor, and, on the other, the risk of exposing the vicinity, near or far, to the dangers presented directly or indirectly caused by any burial of the deceased, many of whom have succumbed to infectious diseases.

The need thus exists to eliminate safely, quickly, and hygienically the corpses occurring frequently in large numbers. In that case it is obvious that one cannot proceed in accordance with the legal requirements in force in the Reich territory. Hence, it is not conducive to incinerate only one corpse at a time, and such a process cannot be carried out without post-heating or additional heating. Rather, several corpses must be cremated together on a continual basis, and over the total duration of the incineration process the flames must act directly on the corpses to be cremated. A separation of the ashes of the corpses cremated concurrently cannot be undertaken; the corpse ash can only be recovered en masse. Hence, in the case of installations which serve as a means for the elimination of corpses as described above, one cannot speak of a cremation (Einäscherung); in fact, we are dealing with corpse combustion (Leichenverbrennung).

To carry out this combustion – in line with the viewpoints exposed above – in some of these camps multiple-muffle furnaces were erected which still had to be loaded and operated sequentially. For this reason, these furnaces are not entirely satisfactory, as the combustion in them does not proceed quickly enough to permit the elimination of the large numbers of corpses generated continually within a short period of time.

Such an objective can only be achieved by means of furnaces which can be loaded continuously and operate in the same way. One might think for example of tunnel furnaces. In such an installation, the corpses to be burned would be loaded at the front of a long and internally heated furnace onto a moving device which moves lengthwise through the furnace, with the corpses being conveyed from a preheating zone into the combustion zone, and yielding the corpse ash at the other end of the furnace. Such a construction, however, is rendered difficult by the problem encountered on other occasions of keeping the moving metal parts – exposed to the effect of fire or flue gases – continually in motion, even if – as in the present case – these moving parts are covered to the extent possible with fireclay or other refractory substance. A further difficulty – in the case of combustion equipment operating, as in this case, with a draft, i.e. with different air or gas pressures in the various sections – is the task of securing the moving parts to the stationary ones to the greatest extent possible. Moreover, such units would require a permanent supply of power to actuate the moving device. Finally, the arrangement of the flue-gas ducts etc. would be complicated, which means that, for all these reasons, tunnel furnaces are not recommended for the combustion of corpses.

In an effort to avoid the disadvantages of muffle or tunnel furnaces while conserving all the advantages of continuous loading and operation even in the case of corpse-combustion furnaces, together with a most-efficient use of the required fuel, this invention proposes a furnace operating continuously in which, by avoiding structural elements which would have to move through flames, the movement of the corpses introduced at the top end of the furnace would take place automatically within the furnace. The corpses slide by gravity into the heated furnace onto chutes shaped and inclined in a suitable manner and then further down, catching fire in the process and finally burning out and turning into ash at an appropriate point within the furnace.

Fig. 1 shows the vertical section of an example of implementation.

Fig. 2 is Section A-B shown in Fig. 1.

The invention concerns, for example, a furnace with several internal chutes inclined with respect to the horizontal – the drawing shows three such possible chutes, labeled a, a1, a2 – in a zig-zag-like arrangement. Each chute consists of several longitudinal beams b made of fireclay, which are supported by arched ribs c mounted beneath for better service life. Between the longitudinal beams b are located transverse bricks d in such a way that each chute surface is in the form of a grate. The longitudinal fireclay beams rest with their upper end in the external brickwork e of the furnace; the lower end is held by suitable refractory brickwork arches f placed transversely. The upper chutes are individually surmounted by a vault g, inclined from the horizontal as well, which possesses openings. The covering of the front part of the uppermost chute does not contain such openings.

At the top, where a suitable platform h or similar has been arranged, the uppermost chute has, at its top end, a sufficiently wide feed opening i which is normally closed by a self-sealing trap k extending into the antechamber. The corpses to be burned are loaded transversely through this trap onto the uppermost chute a. In order to enable such a transverse loading to be effectuated, the furnace is built to a corresponding width. The loading pace of the individual corpses to be burned in the furnace is determined by the progress of the overall combustion which is, as we have already stated, to be accelerated in the best possible way by the configuration of the furnace.

At the lower end of the first chute a, the reversal point, a further chute a1 is arranged followed by the succeeding one, a2, and at the lower end of the last chute there is the horizontal fireclay grate l for the burn-out, with its ash-collection chamber below. In front of this burn-out grate there is the flame-generation section n which can be designed at will as a flat grate, a stepped grate, a generator, a gas or oil heater or in some other way, depending on the fuel which has to be used. The path of the flame and/or the combustion gas is arranged in such a way that, aside from the burn-out grate l, the grate-like chutes and all perforated vaults enable the flames and the combustion gases to move upwards. At the upper end of the furnace, opposite the loading opening i, we have the exit o of the spent gases which are to be removed and taken to chimney p in a suitable manner. Obviously, the flue gases can be led through an appropriate flue-gas preheater (not shown) before entering the chimney in order to make use of the heat they contain for preheating the combustion air.

On their way through the furnace, the corpses to be burned are exposed to the flames and/or combustion gases moving in the opposite direction. Multi-part fireclay slides q, set into the reversal points at the lower ends of the upper chutes a, a1, a2, and operable from the outside, allow the retardation or the interruption of the passage of the corpses through the furnace. Moreover, suitably arranged stoking openings r allow intervention from the outside in case of caking or adhesion of the objects to be combusted. To the greatest extent possible, ash generated inside the furnace during combustion is to fall into the ash-collection chamber through the openings in the chutes a, a1, a2 and in the ceiling vaults. Any ash that might collect along the way on brickwork sections can be removed from the outside through suitable ash-cleaning openings s. The major portion of the ash will collect below burn-out grate l in the ash-collection chamber mentioned where its surface is permanently exposed to the heating gases in such a way that any uncombusted remains of the objects to be burned can keep on burning and burn out in this ash space. Through appropriately arranged air channels t opening to the inside of the furnace sufficient air supply along the whole way of the combustion objects through the furnace is assured for the promotion of the combustion process of the corpses. This air may also be preheated in a flue-gas/air preheater (not shown in the drawing). The supply of cold or preheated air may be performed under pressure in order to obtain at all times good turbulence of the flue gases.

It is also possible to equip the furnace, at the locations where stoking openings r, as shown in fig. 1, are provided, with additional loading openings i with self-sealing traps k, if the furnace is to be operated at a reduced capacity from platforms located there. In that case, depending upon the desired degree of capacity reduction, one or both of the multi-part fireclay slides q can be closed.


	
Patent claims:

1.) A continually operating corpse-combustion furnace for large-scale use, characterized by the fact that within it are arranged several grate-like chutes (a, a1, a2), inclined longitudinally against the horizontal, following one another in a zig-zag-like manner; upon them, the corpses to be burned, fed through the upper loading gate (i) and entering the furnace and descending under their own weight, are ignited by the combustion gases which move in the opposite direction, [with the corpses] burning out and turning into ash upon the ash grate (l) placed at the lower end of the lowermost chute (a2).

2.) A furnace in accordance with Claim 1.) characterized by the fact that the chutes each consist of several fireclay beams (b) with transverse supporting bricks (d) between them, the beams being supported by arched ribs (c) located below them.

3.) A furnace in accordance with Claims 1.) and 2.) characterized by the fact that the upper chutes (a, a1) are surmounted by perforated vaults (g).

4.) A furnace in accordance with claims 1.) to 3.) characterized by the fact that ash-removal openings (s) are installed above each of the vaults (g).

5.) A furnace in accordance with Claims 1.) and 2.) characterized by the fact that at the reversal points at the lower ends of the upper chutes (a, a1) fireclay slides (q) moving and operated sideways have been arranged to slow down or interrupt the passage of the corpses.

6.) A furnace in accordance with Claims 1.) to 4.) characterized by the fact that, within the chutes, channels (t) have been arranged for additional air supply.

7.) A furnace in accordance with Claims 1.) to 6.) characterized by the fact that instead of stoking openings (r) introduction gates (i) with self-sealing dampers (k) have been arranged in order to be able to feed and operate the furnace at reduced rates from platforms located there. [Document 155]

* * *

This patent application is the revised and corrected version of an application dated 26 October which mentions Fritz Sander, chief engineer of Topf, as being the inventor. I refrain from publishing this latter document, because the copy in my possession is of very poor quality.106 I shall return to Sander’s project later (cf. Section 7.4.1.).

* * *


	7) Deutsches Reich. Published on 19 March 1930. Reich Patent Office. Description of Patent No. 494136. Class 24 f. Group 10. T 35607 V/24f

Day of publication of issuance of patent: 6 March 1930.

J.A. Topf & Söhne in Erfurt.


	Retractable slag-grate for hearths with air-feed from below.

Patented in the German Reich from 22 August 1928.

[Not translated, Document 156]

* * *


	8) Deutsches Reich. Published on 24 May 1933. Reich Patent Office. Description of Patent No. 576135. Class 24 f. Group 1202. T 39364 V/24f

Day of publication of issuance of patent: 20 April 1933.

J.A. Topf & Söhne in Erfurt.


	Plate-grate with nozzles

Patented in the German Reich from 27 August 1931.

[Not translated, Document 157]

* * *


	9) Deutsches Reich. Published on 31 October 1933. Reich Patent Office. Description of Patent No. 587149. Class 24 f. Group 10. T 35607 V/24f

Day of publication of issuance of patent: 12 October 1933.

J.A. Topf & Söhne in Erfurt.


	Process and furnace for the recovery of lead and pieces of wires from cables

Patented in the German Reich from 29 September 1932.

[Not translated, Document 158]

* * *


	10) Duplicate. Patent application 789491, 17.11.1942

J.A. Topf & Söhne Erfurt

16.11.42

To: Reich Patent Office, Berlin SW 61


	Description:

	Air-cooled grate plate for mechanical push grate. 

[Not translated, Document 159]

* * *

The last known patent of the Topf Company dates from the early 1950s after the company had moved to Wiesbaden.

* * *


	11) Bundesrepublik Deutschland. Issued on the basis of the First Transfer Law of 8 July 1949. (WIGBL [Gazette for Economic Laws] p. 175). German Patent Office. Description of Patent No. 861731, Class 24d, Group 1, T 1562 V/24d

Martin Klettner of Recklinghausen has been named as inventor.

J.A. Topf & Söhne, Wiesbaden.


	Process and device for the combustion of corpses, carrion, or parts thereof

Patented in the territory of the Federal Republic of Germany from 24 June 1950.

Patent application published on 31 October 1950.

Patent issuance published on 13 November 1952.

The invention concerns a process for the burning of corpses, carrion, and parts thereof by combustion air heated in a recuperator as well as a device for the implementation of the process.

Nearly all incineration processes known today employ combustion air heated in a recuperator for the burning of corpses. In line with all combustion processes of heat technology, the combustion process has to be facilitated by preheating the air to very high heat levels, thus increasing the combustion temperature.

The heating value of a corpse, or its combustion value, has in the past been judged basically on the fat content of the corpse. Some of the CH (hydrocarbon) compounds (fats) exhibit very low ignition temperatures and burn at very high temperatures. As opposed to this, in the absence of pure fats, i.e. of pure CH compounds, it has so far been impossible to burn exothermally the CH compounds containing N (nitrogen) present in the proteins. The proteins with their rather high N content (some 25%) resist combustion most-strongly. Their ignition temperature is around 800°C.

At the air temperatures of 400 to 500°C used so far, the nitrogen component of the proteins thus could not be made to lose its resistance to combustion.

It is known that only under the influence of air at 800 to 900°C can the separation of N from the CH compounds be achieved, even though the proteins are not constituted by a chemical compound of N + CH but only by one of the loose combinations of N, in line with the way this somewhat inert gas has been known to behave. One may assume that a certain amount of heat is consumed for the removal of N. However, we will never be required to produce the large amount of heat required to remove N from a true chemical compound. Moreover, the combustion of the CH compounds contained in the proteins releases nearly the same amount of heat as would be released by the combustion of equivalent amounts of pure CH compounds.

For a human corpse of about 70 kg, containing some 12 kg of C, some 2 kg of H2, and about 0.5 kg of P, as well as some 55.5 kg of H2O and N, we can calculate a minimum heating value of about 160,000 caloric units [kcal], to which the fuel value of the coffin must be added.

The ultimate objective of the cremation thus had to consist in taking the required amount of combustion air to a temperature of 800 to 900°C without any additional fuel consumption, solely by using the flue gases, in order to completely burn the considerable amounts of CH contained in the proteins yet linked to N, and so to allow the combustion of any human corpse without any additional supply of heat merely by the conversion of the amounts of energy contained therein.

This objective has been reached by means of the incineration process outlined for this invention. Not only has it been possible to generate the heat required for the evaporation and removal of the water contained in the corpse, but also the heat needed for the combustion and the incineration of the corpse itself. Even if the heat lost in the waste gases is considered, significant amounts of heat still remain available to heat the furnace and/or maintain its state.

A process as discussed earlier on and as part of the invention is implemented in such a way that the corpse with its coffin is located on a grate in the muffle and exposed to an air current heated in a recuperator by a supply of heat generated by means of fuel and/or exposed to the radiant heat of the hot muffle walls for a sufficiently long time to ignite the coffin and the corpse, made combustible by the evaporation of its water content, decomposes, with the remnants burning out exothermally on a rather-small ash grate located below under the influence of the necessary combustion air which is heated by recuperation to 800 to 900°C mainly by making use of the heat value of the corpse parts. The combustion gases thus generated flow out, downwards through the burn-out grate, and mix with hot combustion air fed below the burn-out grate in order to burn the volatile components completely. The combusted gases then move directly into a recuperator, where they transfer their heat content to the combustion air such that the combustion can be maintained without any further supply of fuel.

The illustration shows a furnace for the implementation of the process.

Muffle A, of a size suitable for the coffin sizes involved and built in the standard dimensions, is effective as a combustion chamber, in terms of fuel economy, only provided the muffle volume is completely filled by the combusting gases. The early phase of the combustion process, which takes place exclusively in the muffle, must be terminated as such and become a drying process when the grate, consisting of only two stones, allows the remaining body parts to drop under their own weight into the actual small combustion chamber B located above the pivotable grate. This [terminal] point is reached when the coffin has been consumed and the head and limbs fall off. This process in the muffle requires about 20 to 30 minutes.

In the small combustion chamber, the air heated to 800 to 900°C mixes intimately with the as-yet-uncombusted proteins, removes the N from the CH compounds, and burns the CH completely at temperatures of up to more than 1,200°C. This true combustion process takes between 10 and 15 minutes. The pivotable plate can be turned, and the remaining ash falls into the third combustion space above ash grate C.

The necessary combustion air is heated in an air heater D made of fireclay or of metal to 800 to 900°C. On start-up, a hot-air gas burner E generates combustion gases at 1,200 to 1,300°C to preheat the air heater. Controlled amounts of air are fed into the muffle above the pivotable plate and below the ash grate. The hot-air gas burner, too, is supplied with combustion air at 600°C max.

As soon as the furnace has reached a steady state, the gas burner is switched off, and heating of the air heater takes place only by the waste gases which can be very hot during the actual combustion on the pivotable grate where the proteins burn actively.

The new process allows reducing the overall duration of the incineration by up to 45 minutes, with 30 minutes being often observed.

The ash quality can be called entirely combusted, free of germs; it has such a low volume that the normal urn will rarely be filled completely.


	Patent claims:

1. A process for the combustion of corpses, carrion, and parts thereof by means of combustion air heated in a recuperative manner, characterized by the fact that the corpse with the coffin, in a muffle and resting on a grate of beams, is exposed to an air current heated in a recuperative way by making use of a fuel and/or exposed to the radiant heat of the hot muffle walls until the burning coffin and the corpse, made combustible by the evaporation of its water content, fall apart. The parts burn out exothermally on the small burn-out grate located below, with the necessary combustion air being heated to 800 – 900°C in a recuperative manner primarily by the combustion heat of the body parts. The combustion gases being formed flow out downwards through the burn-out grate, mixing with hot combustion air added below the burn-out grate to achieve complete burn-out of the volatile components. The spent gases are taken directly into the recuperator, giving up their sensible heat to the combustion air, thus allowing the combustion to be sustained without any further fuel supply.

2. A furnace for the combustion of corpses, carrion, and parts thereof, in a manner described in Claim 1, by means of combustion air heated in a recuperative way, and consisting of a burn-out grate which can be folded out of the way or retracted and which is located below the grate-like beams of a muffle, characterized by the fact that the grate consists of only two beams and is located above a funnel-shaped floor, the inclined walls of which serve to move the coffin and body parts onto the burn-out grate, which can be folded out of the way or retracted, [further characterized] by the presence of air outlets for the primary air feed above the burn-out grate and by the presence, in the space below the burn-out grate, of spent-air-evacuation outlets towards the recuperator, of a hot-air gas burner for temporary heating of the recuperator, and of feed outlets for secondary air. This space is also equipped with a foldable and, in view of the progression of the combustion, correspondingly smaller grate for the final burn-out.

3. A furnace in accordance with Claim 2, characterized by the fact that the combustion chamber is furnished with a relatively thin cladding of low heat capacity and is surrounded by a thick layer of insulation.

Printed matter consulted: German Patent No. 669 645.

Attached: 1 sheet of drawings. [Document 160]


	4. Topf Waste Incinerators

Topf’s activity in this sector of public health where combustion devices of various types were employed can be judged from a 1940 publicity brochure, of which I translate the essential part:107

“PUBLIC HEALTH AND HYGIENE constitute the starting point for the very-careful treatment of special questions which our furnace-construction department has been dealing with for decades. Our special furnaces hence aim for the effective fight against the spread of disease.

Prevention is better

Our technical and scientific knowledge together with our considerable practical experience have enabled us to accomplish a complete destruction of the germs present in hospital refuse, garbage, or similar substances, by the purifying power of flame.

Topf furnace construction

In this field, we have been able to profit from experience gathered over sixty years in the area of combustion technology and heat economy. The quality of our special designs shows up in an odorless and nearly smokeless combustion and in the most-efficient use of the fuel, i.e. in the flawless operation which these furnaces exhibit in terms of heat economy.

TOPF waste incinerators – for gas, coal, oil or electrical firing – thus operate not only technically without reproach but also in the most-economical manner.

Refuse destruction for hospitals

Hospitals, clinics and private sanitariums increasingly tend to use special furnaces for the destruction of patients’ refuse, bandage remnants, or amputated parts. (Boilers for a central heating system are not suitable for these applications.) The furnaces require only little space and low attention; hence they are suitable for smaller as well as larger establishments.

Management of industrial refuse

The use of special furnaces for refuse elimination in large industrial sites has been progressing actively over the last decade, in view of the fact that storage of refuse, for example, requires much space and has unhygienic consequences. Moving such substances requires much labor, time and money. Combustion of such refuse thus leads to savings and also allows the heat released to be used for the production of hot water or space heating.

Value conservation

The Four-Year Plan has taught us to pursue the recovery even of small amounts of valuable raw materials. Hence, we are dealing here not only with refuse destruction but also with the preservation of the materials contained, which represent valuable contributions to our economy.

Beyond the significance of this destruction of refuse for industrial locations, it has assumed a steadily growing significance at state enterprises, utility services and municipalities. Our specialized products have evolved in line with these requirements and are being used in a great variety of applications:

1. Furnaces for the combustion of cables

Such a device allows the complete recovery of the valuable metals. The furnace has been conceived in such a way as to allow the concurrent separation of copper and lead.

2. Waste incinerators

These furnaces find their application in municipalities. (The ash constitutes a promising fertilizer.)

3. Wreath incinerators

These devices constitute a valuable tool for cemetery management. The great number of wreaths, accumulating every day of the year and difficult to store, can be eliminated quickly. The metal of the wires is reclaimed.

4. Mattress incinerators

Such furnaces allow an efficient and hygienic destruction as well as the recovery of the metals contained in the mattresses.

FOUR TYPES OF TOPF FURNACES

The refuse-destruction furnace AV1

(Fig. 1)[108] is easy to install. It is therefore suitable for scientific institutions, smaller hospitals, sanitariums and birthing clinics. It destroys amputated parts, test animals and patients’ refuse with extremely low generation of smoke and odor. This furnace is similar to the type for the destruction of phlegm. It is clad on the outside with wrought iron, lined with fireclay bricks, and insulated with diatomaceous earth. The loading box A has an insulated door opening sideways. Below this box are located the hearth C and the ash box D. The rear wall of the combustion chamber is equipped with a grate of fireclay, behind which the flue-gas channel E is located. Flue-gas damper F, placed on the outside of the furnace cladding, isolates it from the chimney and allows control of the draft.

Refuse-destruction furnace type AV2

(Fig. 2).[109] Ease of operation, rapid elimination of refuse with low fuel consumption and low generation of smoke and odor. Very well suited for medium-size hospitals, clinics, hotels etc. This type consists of a brick housing, which solidly protects the fireclay lining and the insulation. Loading box A can be mounted either on top of the furnace, or it can replace the closure V (type AV3). Below the combustion chamber B there is the refractory grate B1 heated by the hearth C. This grate will accept wet refuse and other poorly combustible materials. By means of the pivotable grate D any remaining ash can be transferred easily to the ash chamber E. The flue-gas channel F is placed behind a fireclay grate. Damper H closes this channel. Tubes for air heating or coils for warm-water production may be installed in this duct.

The furnace for the destruction of medical waste SV

(Fig. 3) has a wrought-iron facing. This facing protects the inside of the furnace from damage. [The furnace] contains the gas burner A and the loading box B. The fireclay plate P isolates the combustion chamber C from the post-combustion chamber D and the flue-gas channel E, which leads to the chimney. The cardboard containers of the phlegm to be destroyed are fed through the loading box onto the fireclay plate, on which they burn. The post-combustion chamber ensures a good combustion of the waste gases and thus an odorless and smokeless operation. Flue-gas channel damper F is located outside the furnace facing and is used to regulate the draft. Between the metal facing and the fireclay brickwork there is an insulating layer of diatomaceous earth to reduce heat loss.

The furnace for the combustion of refuse MV

(Fig. 4) destroys rapidly and safely without smoke or odor and with a minimum amount of fuel the refuse which is generated daily in such locations as warehouses, industrial establishments, hotels, market halls etc. The furnace has a brick lining with a solid wrought-iron facing. Before use, the furnace is preheated to operating temperature by means of a small auxiliary burner F. Moist refuse is fed through door B onto the fireclay grate C and dry refuse is loaded through box A onto grate D. After combustion, the pivotable grate E easily allows transferring the ash to the ash box G.

The quality and productivity of Topf furnaces have been confirmed by the following report:

‘Over the past four weeks, the municipal refuse-elimination service has delivered enormous mountains of old sofas and mattresses which had to be destroyed as quickly as possible within 24 hours. On that occasion, our furnace has operated continuously, burning 120-130 mattresses in 24 hours and producing enormous quantities of wire springs.’”


	5. Topf Cremation Furnaces for Concentration Camps

Towards the end of the 1930s, Topf as well as other German companies – in particular Hans Kori of Berlin (see Chapter 11) and Didier-Werke, likewise of Berlin – began to work on cremation furnaces for concentration camps using a simpler design than the one used for civilian settings.

Topf Co. designed seven furnace models for this application and erected some of them:

1. coke-fired cremation furnace with one muffle

2. oil-fired mobile cremation furnace with two muffles

3. coke- or oil-fired cremation furnace with two muffles

4. coke-fired cremation furnace with two muffles placed opposite each other

5. coke-fired cremation furnace with two muffles, Auschwitz Type

6. coke-fired cremation furnace with three muffles

7. coke-fired cremation furnace with eight muffles

In this chapter I will discuss the first four types; the Auschwitz-Birkenau Furnaces will be addressed in Chapters 6 & 7.


	5.1. The Coke-Fired Cremation Furnace with One Muffle

On this type of Topf Furnace, two documents have come down to us which enable us to describe its design and operation:

1. The drawing “Incineration furnace with one muffle” (Einmuffel-Einäscherungsofen) produced by Topf on 8 January 1941 for the SS New Construction Office (SS Neubauleitung) of the Mauthausen Concentration Camp labeled with the Number D58173 (Documents 163-163c).

2. The cost estimate for “1 coke-fired Topf incineration furnace with one incineration chamber” (1 koksbeheizten Topf-Einäscherungs-Ofen mit einer Einäscherungskammer) prepared by Topf on 6 January 1941 for the Mauthausen Camp mentioned above (Document 164). The second part of this document concerns the proposal for “a Topf cremation furnace with one cremation chamber” which I will examine in Subchapter 6.1. Here I provide the translation of the first part:110


	
		
				
“Cost estimate of 6.1.1941


		

		
				
Titl.

Reichsführer SS,

Main Office Budget a. Construction,

SS New Construction Office Concentration Camp

Mauthausen.

Subject: 1 coke-fired Topf incineration furnace with one incineration chamber

optional:

1 Topf cremation furnace with a double cremation chamber heated by coke

1 Topf draft enhancer in suction


		

		
				
Qty.


				
Items covered by this estimate:


				
 


		

		
				
 


				
Supply of a coke-fired Topf incineration furnace with one incineration chamber, with blower, comprising the following jobs and supplies:

The foundations of the furnace and of the smoke conduits must be provided by the customer in accordance with our instructions, free of charges to us.

For the outer brickwork, bricks, sand, lime and cement. The best bricks will be selected for the furnace lining.

The necessary fireclay, in the form of normal bricks, specially shaped bricks and wedge-bricks, Monolite piling mass, as well as the necessary mortar.

For the insulation of the furnace, the required bricks of diatomaceous earth, the rock wool and the mortar of diatomaceous earth.

The wrought-iron anchor bars in T, U and angled shapes, drawing rods, bolts, and nuts.

cast-iron and wrought-iron fittings, such as:


				
 


		

		
				
1


				
the closure block of the muffle in wrought iron with a Monolite lining, including the required cast-iron pulley, cable, and hand-operated crank


				
 


		

		
				
6


				
closure devices, cast-iron, for the air ducts


				
 


		

		
				
1


				
cast-iron door for ash removal


				
 


		

		
				
1


				
cast-iron closure for the gasifier feed


				
 


		

		
				
2


				
wrought-iron containers for the ash


				
 


		

		
				
1


				
cast-iron door for the hearth


				
 


		

		
				
1


				
wrought-iron grate, horizontal, consisting of square bars with supports of the grate and the required tools


				
 


		

		
				
1


				
blowing device consisting of a blower with a 1.5-hp three-phase motor mounted directly and the required ducting


				
 


		

		
				
1


				
wrought-iron corpse-introduction device consisting of the coffin-introduction cart and the required guide rails


				
 


		

		
				
 


				
Furnace installation

Presence of a specialist for the installation of the furnace, including travelling expenses, daily allowances and social-security contributions


				
 


		

		
				
 


				
Price for item 1)


				
RM 5,996


		

		
				
 


				
Kennziffer weight:[111] 1,750 kg”


				
 


		

	

As far as I know, this furnace never moved beyond the design stage. The description which follows is based on the above two documents and on the examination of the Topf cremation furnaces with two and three muffles which still exist at Mauthausen and Buchenwald.

The furnace (Documents 163b and 163c) is enclosed in a solid frame consisting of an assembly of T-, U-shaped and angled wrought irons (T- U- und Winkeleisen), anchor bars (Verankerungseisen), drawing rods (Anker), bolts and nuts. The dimensions of the furnace are as follows:


	
		
				
Height (front side):


				
2,450 mm


		

		
				
Height (furnace body):


				
1,900 mm


		

		
				
Width (front side):


				
2,000 mm


		

		
				
Width (furnace body):


				
1,550 mm


		

		
				
Depth (w/o gasifier):


				
2,950 mm


		

		
				
Depth (with gasifier):


				
3,650 mm


		

	

The furnace consists of a vaulted incineration chamber (Einäscherungskammer or Einäscherungsraum), also called muffle (Muffel; No. 1112) which has the following dimensions:


	
		
				
Height:


				
700 mm


		

		
				
Width:


				
700 mm


		

		
				
Depth:


				
2,100 mm


		

	

By keeping in mind the furnaces with two or three muffles to be discussed later, and on the basis of the number of closures for the air channels (Luftkanalverschlüsse) – six – one may conclude that the lateral walls contained two air channels (Luftkanäle) running horizontally within the brickwork of the furnace, parallel to the muffle, to which they were connected by means of transverse quadrangular openings – presumably four, as in the furnaces with two or three muffles. These two channels formed right angles in front of the vertical channels of the discharge gases and opened up in the lateral walls of the furnace, forming two air-feed holes (Lufteintritte) closable at the front by two raisable cast-iron doors, like the two air-feeding channels of the post-combustion chambers (ash containers) of the Auschwitz double-muffle furnace. These channels served to bring air into the muffle for the combustion of the corpse.

At the top of the muffle vault, in line with its longitudinal axis, were located the openings (No. 2) of four conduits connected to the compressed-air conduit (Druckluftleitung; No. 3), which was in turn connected to the blower (Druckluftgebläse; No. 4) situated next to the furnace.

The muffle was closed at its front end by a closure (Absperrschieber or Muffelabsperrschieber; No. 5) sliding along a suitable and slightly inclined frame (No. 6). The upper part of the frame was housed in a brick structure (No. 7) some 600 mm thick, which rose 550 mm above the level of the top part of the furnace. Raising and lowering of the closure was accomplished by a manual crank (Handwinde) with its pulley (Rolle) and cable (Drahtseil). The closure was lined on the inside with refractory.

At the rear, the muffle was closed in its upper portion by refractory brickwork, its lower portion opened up to the generator neck (Generatorhals; No. 8).

Into the side walls of the muffle are set two rectangular openings (about 500 mm by 250 mm; No. 9) for the discharge gases leading into an equal number of vertical conduits, also having a rectangular section (No. 10), set into the furnace walls. These conduits passed vertically through the whole furnace and opened up into the horizontal smoke channel (Rauchkanal; No. 11) located underneath the furnace and connected to the chimney.

The smoke channel could be closed by means of a suitable closure (Rauchkanalschieber; No. 12) made of fireclay running vertically in a frame (Rauchkanalschieberrahmen; No. 12a) equipped with its pulley (Rolle) and a cable (Drahtseil; No. 12b).

The lower part of the muffle consisted of a horizontal fireclay grate (Schamotterost; No. 13) consisting of five transverse beams of refractory material (Schamotteroststeine; No. 14) on which the corpse rested.

Underneath the muffle was an inclined and funnel-shaped plane for the ash (Aschenschräge; No. 15) ending up in a narrower chamber – the ash chamber (Aschenraum) – where the post-combustion (Nachverbrennung) of the corpse parts having fallen through between the grate beams took place and which functioned in this sense as a post-combustion chamber for the solid residues (No. 16).

The glowing ash was removed by means of the appropriate scraper (Kratze) through the ash-removal opening (Ascheentnahmetür; No. 17) – located at the front part of the furnace, below the muffle closure – and was transferred into the ash receptacle (Aschebehälter) for cooling.

In the sidewalls of the ash chamber, there were two horizontal air channels which ran parallel to it over its whole length and were connected to it by means of transverse openings.

These two channels, which went through the brickwork between the ash chamber and the two vertical conduits for the exhaust gases, opened up at the front of the furnace. These openings could be closed by means of separate covers located on the two sides of the ash-removal door, as in the eight-muffle furnace (cf. Chapter 7). They had the purpose of supplying air to the post-combustion chamber (ash chamber).

In front of the rear part of the furnace there was a maintenance access (Schacht; No. 18), which had a horizontal section of 1,000 mm (width) by 1,200 mm (length) and a depth of 850 mm, through which one could reach the gasifier, housed in a brick structure measuring 1,550 mm (width) by 700 mm (length) by 1,550 mm (height).

On the upper inclined surface of this brickwork (some 800 mm in length) there was the cast-iron door for the gasifier fuel (Generatorfüllschachtverschluss; No. 19). The feeding chute of the gasifier (Generatorfüllschacht; No. 20) opened up into the gasifier.

The gasifier (Generator; No. 21) was a pit-like chamber closed at the bottom by means of by the horizontal grate (Planrost; No. 22) of the hearth, which was constituted by square steel bars (Vierkantstäbe) and the supports of the grate (Rost-Auflager). The grate measured about 500 mm by 500 mm = 0.250 square meters.

The upper part of the gasifier narrowed into a neck (gasifier neck; No. 8), which opened up behind the refractory bars of the grate (No. 14) between the muffle (No. 1) and the ash chamber (No. 16.). The gasifier, up to the fire bridge in the neck (No. 23), had a volume of about 0.250 cubic meters.

In addition to the horizontal grate (No. 22), the hearth (Feuerung) consisted of the cast-iron furnace door (Feuertür; No. 24), which was used to remove the ash and to clean out the coke slag from the grate, as well as two air openings, closed by means of raisable cast-iron gates in a manner similar to the other four described earlier, and located on either side of the furnace door, as in the case of the Auschwitz double-muffle furnace, or one above the other as in the case of the mobile double-muffle furnace (cf. Subchapter 5.2.). In this case, the lower opening fed combustion air below the hearth grate; the upper one carried air into the gasifier.

The refractory brickwork of the furnace (No. 27) had a thickness of 250 mm and consisted of normal firebricks as well as of bricks having special or wedge-like shapes (Normal-, Form- und Keilsteine), of Monolite mass and of refractory mortar (Schamottemörtel).

The insulation (Isolierung; No. 26) of the furnace was obtained by means of bricks of diatomaceous earth (Kieselgursteine), slag wool (Schlackenwolle) and diatomaceous-earth mortar (Kieselgurmörtel).

The outer brickwork (Mauerwerksmantel; No. 25) consisted of ordinary bricks.

The blower device (Druckluft-Anlage) was constituted by a blower (Druckluftgebläse) with its 1.5-hp three-phase motor and the necessary conduits (Rohrleitung). The corpse was introduced into the furnace by means of a corpse-introduction device (Leicheneinführungs-Vorrichtung) consisting of the cart for the introduction of the coffin (Sargeinführungswagen) and the corresponding rails (Laufschienen). This device is described in detail in Chapter 7.

The system of vertical gas-discharge channels for the flue gases of this furnace corresponds to the one used by Topf for the second and third electrical furnaces (cf. Documents 145 and 147), but, as opposed to these models, the discharge gases did not pass through the post-combustion chamber, and there was no preheating system for the combustion air.


	5.2. The Oil-Fired Mobile Cremation Furnace with Two Muffles

This type of cremation furnace was installed at the Gusen Camp (sub-camp of the Mauthausen Concentration Camp) and at Dachau Concentration Camp. It was the improved version of a Fahrbarer Verbrennungsofen System “Topf” (Topf Mobile Combustion Furnace) going back to the beginning of the last century. It was, however, originally conceived as a combustion furnace for animal carcasses. A Topf brochure of the time describes it in the following words (see Document 165):

“The furnace described below is mobile and therefore has the advantage of being able to be taken to the object of the cremation. The furnace is indispensable in particular for major land-owners with large tracts of rangeland, because it can destroy immediately any dead animals near watering places without first transporting them over a great distance. The advantages of this furnace are ease and convenience of transport, long service life and a sturdy frame. The boiler is lined with refractory, hence radiation is minimal. This furnace can also be built with oil or gas heating.”

The furnace was completely redesigned at the end of the 1930s. Topf Drawing D55719 shows a single-muffle Fahrbarer, ölbeheizter Topf-Einäscherungsofen (mobile oil-fired Topf incineration furnace) with the oil reservoir mounted above the furnace structure, a blower and two burners mounted laterally (cf. Document 166). There exists also a frontal photo of a furnace with two muffles clearly showing the two burners, mounted next to the ash opening below the muffle doors. The larger conduit running below the floor comes from the blower and feeds combustion air to the burners; the two smaller tubes coming down along the edges of the furnace are connected to the oil reservoir (Document 167).

This is the basic model of the cremation furnaces which were set up at Gusen and Dachau with the modifications to be explained later.

The first one was ordered from Topf by the New Construction Office of KL Mauthausen on 21 March 1940 as a mobile, oil-heated furnace (fahrbarer Ofen mit Ölbeheizung), but on 9 October 1940 it was decided to convert the heating system from oil to coke.113 Topf shipped the furnace by rail on 12 December 1940, and it arrived at the site on 19 December. On the same day, the New Construction Office sent Topf a cable requesting the urgent dispatch of a technician.114 Topf decided to send technician August Willing for 27 December.115 Work started the same day and was finished on 22 January 1941. The two coke gasifiers were built during the erection of the furnace116 which went into operation at the end of the month.117 The first load of coke was fed on 29 January.118 The furnace parts are listed in the bill of lading of 12 December 1940 (Document 168). Concerning the conversion there is a Topf invoice dated 5 February 1941 (Document 169).

The furnace at KL Dachau was handed over even earlier, as we can see from a letter written by Topf to the New Construction Office at that camp, dated 25 July 1940, which states, i.a.:119

“We wish to mention that KL Dachau received the same furnace from us some time ago. Said camp can, however, not operate the furnace, because the necessary oil is not available. If such a furnace is urgently needed on your part, then perhaps you could take over this furnace from KL Dachau, and we would then build a stationary, coke-fired furnace for the latter camp.”

But the camp authorities at KL Dachau also decided to convert the heating section of the furnace by installing two coke gasifiers in place of the oil burners. Both furnaces, in their converted form, still exist at the sites of the former concentration camps mentioned. Initially, the conversion of the heating system of the cremation furnaces for lack of oil was decided locally, but on 17 December 1943 the head of Office CIII (Technische Fachgebiete; technical services) of SS Economic Administrative Main Office (SS Wirtschafts-Verwaltungshauptamt; WVHA) issued a memorandum stating:120

“In the crematoria, the consumption of liquid fuels can no longer be permitted. A conversion to solid fuel has been carried out everywhere.”

The Gusen Furnace consisted of the following parts (Document 168):121


	
		
				
Bill of lading of 12.12.1940


		

		
				
 


				
Parts of cremation furnace


		

		
				
1


				
Mobile incineration furnace with two muffles


		

		
				
2


				
Tubes


		

		
				
1


				
Metal tube ø 120 with two elbows


		

		
				
1


				
Dto.


		

		
				
1


				
Cart for the blower unit with 3 blowers 120/520, 120/300 and 400 plus 3 electric motors 5.5, 1.5 hp 380 V, 3 hp 380 V


		

		
				
2


				
Metal tubes ø 120


		

		
				
1


				
Metal sleeve 280/430


		

		
				
4


				
Stoking tools


		

		
				
1


				
Ash box


		

		
				
1


				
Frame with rollers for introduction device


		

		
				
1


				
Introduction trough


		

		
				
4


				
[Cast-iron] fire doors 350/280


		

		
				
4


				
[Cast-iron] air-channel closures 108/128


		

		
				
20


				
Square bars 30/30, length 600


		

		
				
4


				
Shaped bricks


		

		
				
1


				
Metal sleeve


		

		
				
1


				
Con[ical] metal tube


		

		
				
 


				
6 m² asbestos sheets


		

		
				
6


				
Monolite grate bricks length 750


		

		
				
8


				
Monolite slabs 500/600/100


		

		
				
 


				
250 kg rock wool


		

		
				
1


				
Oil-level [indicator]


		

		
				
 


				
Various bolts


		

		
				
 


				
Various gaskets


		

	

Topf Invoice No. D 41/107 of 5 February 1941 lists in particular the work done in connection with the conversion of the furnace (Document 169):122


	
		
				
Re: KL Mauthausen


				
RM


		

		
				
Supply of a mobile incineration furnace with 2 muffles, consisting of:


				
 


		

		
				
Wrought-iron furnace cladding with supporting frame and roller frame, wrought-iron foldable chimney, 4 m in height, draft enhancer, fireclay lining and insulation, furnace fittings of wrought and cast iron, and oil-burner device, otherwise as per description in our estimate of 29.2.1940


				
8,950.--


		

		
				
Addition of two coke generators to the mobile incineration furnace with two muffles, viz.


				
 


		

		
				
Supply of 1,000 fireclay bricks, normal and conical, S.K. 34

500 kg of fireclay mortar


				
380.--


		

		
				
Carried forward


				
9,330.--


		

		
				
Brought forward


				
9,330.--


		

		
				
 


				
 


		

		
				
460 insulating bricks


				
163.--


		

		
				
200 kg insulating mortar


				
 


		

		
				
4 cast-iron furnace and ash doors, fireclay-lined


				
180.--


		

		
				
20 wrought-iron square bars for gasifier grates


				
51.--


		

		
				
4 cast-iron air-duct closures


				
28.--


		

		
				
Manual adaptation of wrought-iron cladding and anchoring bars


				
100.--


		

		
				
Packaging and freight to Mauthausen according to our cost estimate of 1.10.1940


				
 

262.--


		

		
				
Delegation of our supervisor Schilling for the period of 26.12.40 through 4.2.41 for mounting of the generators acc. to daily work sheets attached:


				
 


		

		
				
31 hours travelling time @ 2.--

267 hours working time @ 2.--

48 hours overtime supplement @ 0.50

38 hours Sunday supplement @ 1.--

29 daily allowances @ 7.--

Traveling costs Erfurt-Mauthausen-Dachau

Expenses, transport of tools etc.


				
62.--

134.--[sic]

24.--

38.--

203.--

46.80

13.60


		

		
				
Total RM


				
10,635.40


		

	

The description which follows refers to the furnaces of the former concentration camps at Gusen and Dachau, which had been converted to furnaces with coke-fired gasifiers. It is complemented by photos illustrating the various elements making up the furnaces, taken personally on site by the author.

The furnace consists of a basic structure taken over from the oil-fired furnace, with a facing of wrought iron – consisting, in its front part, of the block containing the muffle and ash chamber (post-combustion chamber), at the rear of the gas-discharge unit (flue-gas ducts and chimney) – and two gasifiers mounted successively next to each muffle (Photos 1-3, 32f., 35-38, 45f.). Initially, the furnace was placed on metal rollers which have survived only in the rear part of the Dachau Furnace (Photos 45f.).

The gasifiers (Photos 4, 8f., 29f., 37f.) are made of bricks and measure 1,440 mm (height) × 1,130 mm (width) × 1,640 mm (length; furnace at Dachau). The brickwork is strengthened by anchor bars. In their front parts, they each have a gasifier-loading shaft made of cast iron, standard type, (270 × 340 mm; Photos 4, 8f.). On the Gusen Furnace, at the base of each gasifier at floor level, there is an air duct for the combustion air feed to the hearth grate, closed by a cast-iron door of standard type (108 × 126 mm; Photos 4, 6-8); the Dachau Furnace has two air ducts for each gasifier, one located next to the loading door of the gasifier to feed combustion air to the gasifier, the other, right beneath it, to feed combustion air to the hearth (Photo 39). The hearths are located below floor level. Access was possible through two small service pits set into the floor at the feet of the two gasifiers (at the Dachau Furnace these shafts are now protected by grates). The hearths are closed by a door of standard type (280 × 350 mm).

The refractory structure of the gasifiers is made up of 1,000 fireclay bricks and 500 kg of refractory mortar; it has a total mass of some 4,000 kilograms.

The furnace has two vaulted muffles (Photos 1, 2, 36-38) which have the following dimensions (for the Dachau Furnace):


	
		
				
height:


				
600 mm


		

		
				
width:


				
600 mm


		

		
				
length:


				
2,000 mm


		

	

The muffles are directly linked to each other by means of three rectangular openings set into the central wall (Photos 20, 22f.), and are closed at the rear by the refractory brickwork.

The Dachau Furnace has, on its muffles’ vaulted roofs, outlets arranged obliquely and connected to the blower tubing (Photos 41f.); they are located on the right side for the left-hand muffle and on the left side for the right-hand one. The internal tubes are bricked into the furnace above the center wall of the muffles. In the case of the Gusen Furnace, these outlets are placed at the apex of the muffles’ vaults (Photos 19, 26) as in the Auschwitz double-muffle furnace, where two ducts are incorporated in the brickwork (i.e. one in each muffle). No trace of any outer tubing remains, neither at Dachau nor at Gusen.

In their lower portions, each of the muffles is limited by a grate consisting of three transverse and one longitudinal beam of fireclay (Photo 40), set at an appreciable distance from one another (some 300 mm). Below these grates are the ash chambers having in their sidewalls the openings toward the gasifiers (Photos 16, 18, 27f.).

At the front, the muffles are closed by two cast-iron doors having on the outside a little rectangular closure of an air feed, with two round inspection holes (Photos 11, 13, 43f.), and lined with fireclay on the inside (Photos 12, 14, 43). These doors are of the same type as those on the Auschwitz double-muffle furnace (600 mm × 600 mm). Below the muffle doors there are two round metal covers, welded shut, closing the openings which, earlier, had housed the oil burners (cf. Document 167).

Because the furnace was designed originally as a mobile furnace, there is no flue-gas channel underneath the floor below the furnace, as in stationary furnaces; the exhaust gas evacuation took place instead via a rectangular opening set into the rear wall of the muffle on the right, below the level of the grate (Photo 25) from where the gases flowed into a box lined with sheets of wrought iron, located behind the furnace in line with the muffle on the right side and linked directly with the chimney (Photos 31f., 45-47), and probably containing a short flue duct through which the gases reached the chimney.

The chimney consists of a square metal duct, crowned by a truncated conical socket, onto which a cylindrical sheet-metal tube is welded (see Photos 32, 47-49). This has been preserved in case of the Dachau furnaces. At the base of the chimney there is a small hearth for preheating (pilot flame), which can be closed by a suitable door (Photos 33f., 50).

Initially, the furnace possessed three blowers, located on a cart-like support, two of which fed combustion air to the muffles and the burners, respectively, whereas the third was part of the forced-draft device. The blower for this device was located at the base of the chimney and was linked to it as shown in the figure of Document 170.123 When the blowers were removed after the furnace activity had come to an end, the corresponding connection openings were closed by welding them shut with a metal plate (Photos 34 and 47).

As the chimney at present takes up the whole space behind the rear part of the furnace, corresponding to the muffle on the left, we may assume that it was initially in a different position, as is also suggested by Document 169, which mentions a mobile chimney (umlegbaren Schornstein von 4 m Höhe).

The oil tank was no doubt mounted above the furnace, as shown by Drawing D55719 and as was the case for the Buchenwald triple-muffle furnace mentioned above (Photo 201). At Dachau, this tank is presently situated in a brick structure above the gasifier on the right where it serves no useful purpose for the furnace; we may, therefore, assume that it was placed there after the liberation of the camp by persons unfamiliar with the operation of the furnace.


	5.3. The Coke- or Oil-Fired Cremation Furnace with Two Muffles

On 18 June 1938, the Construction Office of the SS administration for the camps of Buchenwald and Sachsenhausen sent a request to Gruppenführer Eicke, head of Totenkopfverbände and concentration camps, asking for authorization to build a crematorium at the Buchenwald Camp. Eicke passed it on to the Head of the SS administration in Munich with a note in which he supported the request, because the increase in the Buchenwald Camp census had led to a corresponding increase in the number of deaths among the inmates, whose corpses had to be taken to the municipal crematorium at Weimar for cremation (NO-4353). The request was accepted, and authorization was granted by Hauptamt Haushalt und Bauten (HBB) in early December of 1939.

For the erection of this “emergency crematorium” (Notkrematorium) as it was called in the German administrative documents, the Topf Co. at Erfurt was contacted, and on 21 December 1939 Topf submitted to the cognizant authorities a cost estimate for “1 Topf incineration furnace, oil- or coke-fired, with double muffle and compressed-air unit, as well as a draft-enhancing unit” (“1 öl- oder koksbeheizter Topf-Einäscherungs-Ofen mit Doppelmuffel und Druckluft-Anlage, sowie Zugverstärkungs-Anlage”) for the price of 7,753 RM plus 1,250 RM for the draft enhancer (Document 171). Attached to this was the Drawing D56570 “double-muffle cremation furnace with oil burner” (“Doppelmuffel-Einäscherungsofen mit Ölbrenner”) drawn on the same day (Document 172).

The “Description of the structure of the new emergency crematorium building in the camp for detainees of Buchenwald Concentration Camp,” written on 10 January 1940 by the New Construction Office at Buchenwald, states in this respect (NO-4401):

“On account of the high mortality at the Buchenwald Concentration Camp, the need has arisen for the construction of an emergency crematorium with a furnace (double-muffle furnace) heated by oil. For this, a building [with a floor space] of 6 by 9 m, 4 m high, is required. The furnace will be supplied and erected by J.A. Topf & Söhne Co. of Erfurt, Dreysestraße 7-9. A description of the furnace is provided by the cost estimate of Topf & Söhne Co. dated 21.12.39, as attached. The erection is pursuant to the orders given by the head of Hauptamt Haushalt und Bauten of 9 and 11.12.39 resp., Amt II/b 265 Ri/Sa.”

The document just quoted refers to this emergency crematorium and contains a “cost estimate,” a “cost summary” and finally a “weight computation” of the emergency crematorium for Buchenwald, for which a price of 14,200 RM was estimated. An undated drawing (probably of December 1939) bearing the heading “Krematorium des K.L. Bu.” (crematorium of Buchenwald Camp) shows the crematorium building measuring precisely 6 m × 9 m × 4 m (Document 173).

I have found no documents concerning the realization of this project. A later project by the “Administration – Construction Office Buchenwald-Sachsenhausen” (“Verwaltungsamt – SS Bauleitung Buchenwald-Sachsenhausen”), undated but probably from early 1940, shows a more elaborate crematorium labeled “K.L. Buchenwald Krematorium”, with outside walls measuring 14 by 12 m, consisting of five rooms. The furnace hall, however, measuring 6.50 by 4.99 m, contains a single furnace with only one muffle (Document 174). No documents are known about the realization of this project either, and witness statements are contradictory in this respect.124 The crematorium which was eventually built at Buchenwald had a totally different layout with a half-basement and two furnaces of three muffles each (cf. Chapter 7).

Before going into the description of the oil- or coke-fired double-muffle cremation furnace, I will present the translation of the Topf cost estimate of 21 December 1939 (Document 171; NO-4448):


	
		
				
 


				
Object of cost estimate


				
 


		

		
				
I.


				
Oil- or coke-heated Topf incineration furnace with double-muffle and compressed air unit, as well as draft enhancer


				
 


		

		
				
 


				
including


				
 


		

		
				
 


				
The brickwork housing consisting of ordinary bricks the best of which will be selected for the outer facing of the furnace, including the necessary sand and cement-lime, the fireclay material consisting of normal, shaped, and conical bricks, Monolite packing material and fireclay mortar


				
 


		

		
				
 


				
For a total weight of about 10,200 kg of fireclay material


				
 


		

		
				
 


				
The wrought-iron anchoring bars consisting of T, U and angle-shaped bars, anchors, bolts and nuts


				
 


		

		
				
 


				
For a total weight of about 800 kg


				
 


		

		
				
 


				
The fittings made of cast and wrought iron consisting of


				
 


		

		
				
2


				
Pcs. cast-iron introduction doors with their cast-iron frames, the insides of the doors will be lined with tamped Monolite mass


				
 


		

		
				
2


				
Cast-iron ash-chamber doors


				
 


		

		
				
3


				
Cast-iron air-channel closures


				
 


		

		
				
1


				
Cast-iron flue-gas damper in its air-tight guide casing, including rollers, cable and counterweight


				
 


		

		
				
2


				
Pcs. wrought-iron ash containers


				
 


		

		
				
 


				
The necessary stokers


				
 


		

		
				
1


				
Compressed-air unit, coupled directly to a 1.5-hp three-phase motor, and the necessary ducting


				
 


		

		
				
1


				
Oil-burner unit consisting of:


				
 


		

		
				
2


				
Pcs. oil burners for 6 to 25 kg/hr


				
 


		

		
				
2


				
Pcs. cut-off valves


				
 


		

		
				
2


				
Pcs. manual vane pumps


				
 


		

		
				
2


				
Pcs. air-pressure meters


				
 


		

		
				
1


				
Compressed-air unit with a 2 ½-hp motor, coupled directly,


				
 


		

		
				
 


				
with the necessary tubing for oil feed and return


				
 


		

		
				
1


				
Oil tank for 250 liters of oil


				
 


		

		
				
1


				
Wrought-iron corpse-introduction device


				
 


		

		
				
 


				
Total weight about 1,325 kg


				
 


		

		
				
 


				
Installation of furnace


				
 


		

		
				
 


				
Delegation of technicians (3 persons) for the erection of the furnace, including daily allowances, social security contributions and travelling expenses.


				
 


		

		
				
 


				
Delegation of one supervisory engineer for erection control and start-up of the furnace


				
 


		

		
				
 


				
Freight and carriage to Site Buchenwald


				
 


		

		
				
 


				
Price of Item I RM


				
7,735.-


		

		
				
II.


				
One Topf draft enhancer


				
 


		

		
				
 


				
For about 4,000 m³ of discharge gas, with 3 hp three-phase motor and starter, with suction and pressure connectors and an air flap separating suction chamber from pressure chamber


				
 


		

		
				
 


				
Total weight about 260 kg


				
 


		

		
				
 


				
Price for Item II RM


				
1,250.-


		

		
				
 


				
During erection, our technicians must be provided with three helpers, at no charge to us. For the listed items made of cast or wrought iron we need an authorization code with Indicator Z which must be made known to us immediately upon placement of order.


				
 


		

	

The description which follows refers to a coke-fired furnace. The numbers in parentheses with prefix “No.” refer to Documents 172 a through c.

The furnace was held together by a solid brick structure consisting of wrought-iron anchor bars (Verankerungseisen) having T, U or angled sections (T-, U- und Winkeleisen), anchoring rods (Anker), bolts and nuts, for a total weight of about 800 kilograms.

The furnace dimensions are as follows:


	
		
				
Height:


				
2,100 mm


		

		
				
Width:


				
2,450 mm


		

		
				
Length:


				
2,700 mm (w/o gasifier)


		

		
				
 


				
3,850 mm (with gasifier)


		

	

It was equipped with two muffles (Muffel) having the same dimensions as those of the Auschwitz double-muffle furnace:


	
		
				
Height:


				
700 mm


		

		
				
Width:


				
700 mm


		

		
				
Length:


				
2,000 mm


		

	

On the outside halves of both muffle vaults there were the nozzles (No. 2) for the air ducts coming from the blower unit. These ducts, set diagonally, were connected to the blower ducts (Rohrleitung) the inner part of which (No. 4) ran horizontally in the two upper edges of the furnace.

The position of the blower (Druckluftgebläse) is not shown on the Topf drawing but was no doubt on the side, as in the Auschwitz double-muffle furnace and the triple-muffle furnace.

Two rectangular holes (No. 5) were set into the inside wall of the two muffles for heat exchange.

The muffles were closed in front by two cast-iron introduction doors (Einführungstüren; No. 6) lined with fireclay.

The lower part of the muffle was made up by a horizontal grate of fireclay (Schamotterost; No. 7) which was constituted by five transversal bars (No. 8) of refractory material.

Below each grate we have the funnel-shaped and inclined ash plane (Aschenschräge; No. 9) which ended at the post-combustion chamber (No. 10) underneath; the front part of the post-combustion chamber served as an ash container (No. 11). The embers were removed by means of suitable scrapers (Kratzer) through two cast-iron openings for ash removal (Ascheentnahmetüren; No. 12) at the front of the furnace, below the introduction door of the muffle, and was transferred to the appropriate receptacles (Aschebehälter) for cooling.

On the inside walls of the two post-combustion chambers were two openings (No. 13) for the discharge of the spent gases, which went to a smoke channel (Rauchkanal; No. 14) having a section of 300 mm by 650 mm which ran horizontally in the lower part of the furnace between the two post-combustion chambers and which could be closed by means of a hermetic cast-iron damper in the smoke conduit (Rauchkanalschieber; No. 15) which moved in a suitable track and could be operated by means of rollers, cable and counterweight.

The smoke conduit went into the chimney (Schornstein; No. 16) the inner section of which measured 500 by 500 millimeters. The furnace was equipped with a draft enhancer (Saugzug-Anlage) for about 4,000 m³/ h of gas driven by an electric three-phase 3-hp motor.

In the rear, the muffles were closed by refractory brickwork in which there was the opening (No. 17) for the gasifier neck (No. 18).

The drawing does not show whether the gas feed came from one or two coke gasifiers. The enormous grate of the hearth, however, suggests a single gasifier centrally located in the rear part of the furnace with its neck bifurcated to feed two muffles simultaneously.

The gasifier (No. 19), placed into a brick housing (No. 25) of 1.15 by 1.15 m, was a rather spacious pit-like chamber (0.80 by 0.80 m), bounded at its bottom by the horizontal grate of the hearth (Planrost; No. 20) with a usable surface of 0.80 m by 0.80 m = 0.64 m² (more than twice that of the triple-muffle furnace). The hourly load of the gasifier was thus about 75 kg of coke.

Below the grate we have the ash chamber (No. 21) closed by the hearth door (Feuertür; No. 22). The ash chamber was concave, as in the furnaces for civilian use, which suggests that it was laid out to contain water to cool the grate and to produce water gas at the same time.

At the top, towards the inside of the furnace, the gasifier became smaller up to the fire bridge (No. 18) in the gasifier neck (Generatorhals; No. 17) which led into the two muffles; on the outside, there was the gasifier-loading chute (Generatorfüllschacht; No. 23) closed at the top by a lid (Generatorfüllschachtverschluss; No. 24).

The oil-fired furnace, obviously, had no gasifier; in the rear portion, in line with the muffles, we have instead two burners (No. 26) fed via a suitable tube from a tank (No. 27) located above the furnace (No. 28). Combustion air was brought to the burner by a further tube, connected to a suitable blower.

The furnace was made of some 10,200 kg of refractory bricks (No. 30), covered by a thick layer of thermal insulation (No. 31) and the outer brick housing.


	5.4. The Coke-Fired Cremation Furnace with Two Muffles Placed Opposite Each Other

This type of furnace appears solely on a drawing for a crematorium at the Plaszów Camp near Krakow (cf. Document 175). Whether it was ever built is unknown. The date on the drawing is illegible. The crematorium had two furnaces with two muffles each, the first furnace being set parallel to the crematorium’s longest wall, the second one perpendicular to it. The design of the furnaces is the same as for the eight-muffle furnace, with two opposing muffles the doors of which were located at the two extremities of the furnace itself, whereas on the sides we have two gasifiers with their access pits.

For the first furnace, the gasifiers were placed on either side of the furnace; for the second, they were in a central position as well, but on the outside wall, because the inside wall was built against the wall of the crematorium, on the other side of which there was the chimney. Each furnace had its own chimney to which it was connected by two smoke ducts. These ducts, however, differ from the layout of the eight-muffle furnace in that they came out at the front of the muffles and not on their sides which means that the discharge of the gases was located at the front part of the device, as in the single-muffle furnace.


	6. The Topf Co. and the Construction of the Cremation Furnaces at Auschwitz-Birkenau

	6.1. The Furnaces of Crematorium I at Auschwitz

The budget for the Auschwitz Camp, drawn up by SS Obersturmführer Fritz August Seidler on 30 April 1940, included an item for the construction of a new crematorium (Neubau Krematorium) at a cost of 15,000 Reichsmarks (RM).125 Instead of erecting a new building, however, the equipment was eventually installed in a bunker of the former Polish artillery barracks which constituted the nucleus of the new concentration camp. The plans for the crematorium were drawn up in the week of 14 to 20 June.126 The firm J.A. Topf & Söhne of Erfurt which the Main Office Budget and Construction (Hauptamt Haushalt und Bauten, HHB) had contacted for the supply of the equipment, had already informed the New Construction Office at Auschwitz on 25 May that the drawings of the foundations of the cremation furnace would be sent within a few days, and that their erection supervisors would arrive at the camp within two weeks for the installation.127 The furnace ordered by HHB was an oil-fired double-muffle furnace (ölbeheizter Doppelmuffel-Ofen).127 On 10 June 1940 Topf sent to the New Construction Office Drawing D57253, executed the previous day, concerning a “Cremation furnace heated by coke and plan of the foundations” (cf. Document 202). Topf advised, moreover, that “instead of the oil firing originally planned, 2 coke generators will be mounted in accordance with the advice from your superior authority.” [“statt der vorgesehenen Ölfeuerung, werden nach Angabe Ihrer vorgesetzten Dienststelle 2 Koksgeneratoren angebaut”]

Topf added that this would result in a delay of the shipment and announced that the materials for the furnace would probably be shipped on 15 July.128 Actually, Topf did not modify anything, because HHB decided to install at Auschwitz a furnace of a different type, patented on 6 December 1939 as an “Einäscherungs-Ofen mit Doppelmuffel” (cremation furnace with double muffle)129 which had already been proposed to the New Construction Office at Auschwitz in April. The pertinent cost estimate (Kostenanschlag) of 17 April 1940 in fact referred to the “supply of a coke-fired Topf cremation furnace with two muffles and compressed-air unit, plus 1 Topf draft-enhancing unit.” [“Lieferung eines koksbeheizten Topf-Einäscherungs-Ofens mit Doppelmuffel und Druckluft-Anlage und 1 Topf-Zugverstärkungs-Anlage”].130

The New Construction Office replied on 15 June by cable, stating that supply was “extremely urgent” (äußerst dringend).131 On 20 June, Topf confirmed receipt of the cable and stated that the firm had shipped the furnace materials in the fastest way available and that the technicians would arrive at Auschwitz towards the middle of the following week. Erection time of the furnace was 16 days.132 The refractory materials were shipped on 22 June by the firm Collmener Schamottewerke G.m.b.H. of Colditz on Topf’s account.133

In the week of 21 to 27 June, the New Construction Office continued work on the design of the crematorium (Bauabschnitt IV) which constituted the last of the four construction sectors under the responsibility of this office.134 Revamping of the former bunker began the following week (opening of windows, erection of partitions) and the materials135 shipped by Topf on 1 July arrived as well.136 Between 5 and 11 July, brick-laying and concrete work continued, and the furnace foundations were poured. The Topf technicians arrived at Auschwitz and began work immediately.137

Work on the rebuilding of the crematorium and on the brickwork of the furnace ended in the week of 19 to 25 July;138 a few days later, the Bauleiter, SS Untersturmführer August Schlachter sent Topf a cable requesting the shipment of the items still missing: blower, draft enhancer, gasifier doors, corpse-introduction cart, rails and pulleys for the closure of the smoke conduit.139 On 29 July, Topf confirmed receipt of the telegram and informed the New Construction Office of the imminent arrival of the requested parts.140

In all probability, drying-in of the furnace began as soon as the brickwork was in place. The test cremation was, in fact, carried out on 15 August. The activity report (Tätigkeitsbericht) for the period of 9-15 August states:141

“The entire erection of the crematorium, including the cremation unit as such, was completed so that at the end of the week of this report the first cremation could be realized.” [“Der gesammte [sic] Krematoriumsbau, einschl. der eigentlichen Verbrennungsanlage wurde fertig gestellt, sodass am Ende der Berichtswoche die erste Verbrennung vollzogen werden konnte”].

A further, undated, document mentions the exact date of 15 August:142

“This construction office certifies that the erection work for the cremation furnace was completed on 15 August 1940. The test cremation of the first corpse took place the same day.” [“Die hiesige Bauleitung bestätigt, dass die Aufstellungsarbeiten des Einäscherungsofens mit 15. August 1940 beendet sind. Die Probeeinäscherung der ersten Leiche erfolgte mit [sic] (am???) gleichen Tage”].

On 27 August, Topf asked the New Construction Office for payment of the invoice covering the cremation furnace, in an amount of 10,679 RM, or at least a down payment of 9,000 Reichsmarks.143

On 16 September, the New Construction Office forwarded to Office II of HHB Topf’s invoice with the following comment:144

“The cremation installation is completely finished and has been in operation for weeks. As no malfunction at all has been noted, complete payment for the unit should not encounter any problems.” [“Die Verbrennungsanlage ist vollständig fertiggestellt und seit Wochen bereits in Tätigkeit. Nachdem keinerlei Mängel der Anlage bekannt sind, dürfte einer vollständigen Bezahlung der Anlage nichts im Wege stehen”]

Two days later, Topf sent out a demand for the payment of the total amount or of the down payment,143 followed by another, merely for the down payment145 on 23 September and a further demand on 30 September.146 On 2 October, Bauleiter Schacht informed Topf that he had forwarded to HHB Topf’s request for the down payment of 9,000 RM, asking the Erfurt company to get in touch with that office directly.147 When Topf followed the advice and contacted HHB, there was an unpleasant surprise: The invoice of 27 August 1940, in an amount of 10,283 RM148 had not reached this office yet.149

At the end of September, the crematorium still did not possess a room for autopsies. On 28 September, the SS Standortarzt (camp physician) sent camp command a detailed request for the installation of such a facility, explaining that “in the case of deaths the causes of which are not clear, autopsies are to be carried out, in particular for executions by shooting or in the case of fatalities caused by external force.” [“ bei Todesfällen, deren Ursachen nicht klar sind, sollen Sektionen vorgenommen werden, insbesondere bei Erschiessungen und bei Todesfällen durch äussere Gewalteinwirkung”].150

The camp command turned to the New Construction Office, which replied directly to the SS Standortarzt, explaining that an autopsy facility could not be installed immediately because certain essential pieces of equipment – such as the dissecting table – were not yet available.151 On 7 November 1940, Schlachter informed Topf as follows:

“The present level of usage of the combustion unit installed here by your company has shown that the unit is in fact too small.” [“Die gegenwärtige Inanspruchnahme der von Ihnen hier aufgestellten Verbrennungsanlage hat gezeigt, dass die Anlage doch zu klein ist”].

The New Construction Office intended to double the cremation facility and asked Topf to send a representative to Auschwitz to discuss the matter on site.152 On 13 November, Topf replied that engineer Prüfer would be at Auschwitz on the 16th with a cost estimate and the drawings of the second furnace. On the same day, Topf drew up two quotations concerning the second furnace (cf. Document 193), which was proposed for a price of 7,753 Reichsmarks. In the letter of transmittal, likewise dated 13 November, Topf – assuming that the second furnace would be connected to the same chimney – judged another draft enhancer (Zugverstärkungs-Anlage) to be superfluous because the existing one was sufficient for an alternating operation of both furnaces, which could, however, be in operation at the same time as well.153 On 22 November, the New Construction Office sent a request to Office II C2 of HHB asking for the authorization to install the second furnace, giving the following justification: [“Der vergangene Betrieb des Krematoriums hat gezeigt, dass schon in der verhältnismässig guten Jahreszeit die Ofenanlage mit 2 Kammern zu klein ist; Kommandantur, sowie Politische Abteilung sind an die SS-Neubauleitung herangetreten, und haben dringend um die Erweiterung der Anlage um 2 Kammern gebeten”].154

“The operation of the crematorium in the past has shown that, even in the relatively favorable season, the furnace with its 2 [cremation] chambers is too small. The camp command and Political Department have therefore approached the New Construction Office with the urgent request to enlarge the unit by 2 chambers.”

The request was granted, and Topf went to work: on 30 November, Drawing D57999 showing the positioning of the second furnace in the crematorium was prepared (cf. Document 204). On 5 December, this drawing was sent to the New Construction Office, and Topf informed them that the refractory and insulating materials for the second furnace had already been shipped;155 some of these materials, however, were shipped later: 2 refractory plates left on 20 December156 and 50 bags of mortar mix the following day.157

In early January of 1941, the situation in the crematorium became critical. On 8 January, Schlachter sent Topf an alarming letter in which he declared:158

“New Construction Office has already informed you by telegram that the first furnace unit shows damage due to intensive usage and hence can no longer be operated to capacity. The enlargement of the unit is therefore imperative. You are requested to inform us by telegram as to when you will begin to take the preliminary steps for an enlargement.” [“Die SS-Neubauleitung teilte Ihnen bereits telegrafisch mit, dass die erste Ofenanlage infolge der starken Beanspruchung bereits schadhaft wurde und deshalb nicht mehr voll ausgenutzt werden kann. Es ist daher dringend notwendig, dass die Erweiterung der Anlage begonnen wird. Es wird um telegrafische Mitteilung gebeten, wann Sie mit den Vorarbeiten der Erweiterungsanlage beginnen werden”].

The installation of the new cremation furnace, constituting as it did an enlargement of the crematorium, was therefore rightly designated by the New Construction Office as Erweiterung des Krematoriums or Krematoriumserweiterung.

On 10 January 1941, Topf confirmed receipt of Schlachter’s cable concerning the damages to the first furnace and the urgency of the installation of a second one and reported that all the necessary materials for the construction of the furnace had already been shipped, whereas shipment of the metal parts could take place only after the end of the goods embargo (Gütersperre). On the subject of the furnace damage, Topf stood ready to dispatch its technician Wilhelm Koch for repair work.159

In the meantime, the situation worsened. On 13 January, Schlachter informed Topf that the Monolite grates (Monolitroste) of the muffle and the internal walls (Innenwände) of the gasifiers had burned through (durchgebrannt) and demanded the immediate dispatch of a technician.160 In line with bureaucratic practice, Topf replied two days later by sending a cost estimate (Kostenanschlag) for providing a technician (Monteurgestellung).161 On 21 January, Schlachter informed Topf that the order for the repair work (Reparaturarbeiten) would be issued by the camp administration (Verwaltung) within the next few days and added the following order:162

“Furthermore, 2 generator closures must be supplied a.s.a.p. for the repair work, as the old ones are completely burned through.” [“Ferner sind für die Reparaturarbeiten 2 Generatorverschlüsse schnellstens nachzuliefern, da die alten vollkommen durchgebrannt sind”].

The camp administration returned the Topf cost estimate of 15 January to the New Construction Office, explaining that the transfer certificate (Übergabe-Verhandlung) for the crematorium was still missing, without which it was impossible, for reasons of authorization, to pay for the repair work.163 On 29 January, Topf confirmed receipt of the order from the New Construction Office for “2 two cast-iron closure doors for the generators” for the price of 180 RM and stated that shipment would take place eight weeks later.164 Repair work was carried out much sooner, though, while the second furnace was being erected. In his report of 1st March, Schlachter, in fact, wrote that everything had been repaired.165

The parts for the second furnace were shipped by Topf on 17 January 1941; the total weight came to 3,193 kilograms (cf. Document 197), and two days later the two cement counter-weights (Zement-Gegengewichte) for the two flue-gas dampers166 followed. The weekly activity reports (Tätigkeitsberichte) for this period allow us to follow in detail the work involved in the installation of the new unit:

– Week of 26 January – 1st February: “In the crematorium, the foundations of the new furnace were poured and the partition167 was erected using insulating bricks. Installation of the new combustion furnace was begun.”168 [“Im Krematorium wurden die Fundamente für den neuen Ofen betoniert und die neue Zwischenwand aus Isoliersteinen aufgestellt. Mit der Aufstellung des neuen Verbrennungsofens wurde begonnen”].

– 2-8 February: “In the crematorium, work continued on the completion of the new combustion unit.”169 [“Im Krematorium wurde an der Fertigstellung der neuen Verbrennungsanlage weiter gearbeitet”].

– 9-15 February: “In the crematorium, the new combustion unit has been completed, except for a few minor details.”170 [“Im Krematorium ist die neue Verbrennungsanlage bis auf einige kleine Ausfertigungsarbeiten fertiggestellt”].

– 16-22 February: “The new combustion unit in the crematorium has been completed.”171 [“Die neue Verbrennungsanlage im Krematorium wurde fertiggestellt”].

The next report stated again that “in the crematorium, work on the new combustion unit was completed [“im Krematorium wurden die Arbeiten für die neue Verbrennungsanlage fertiggestellt”],”172 which probably means that the furnace was finally able to function; it is likely that the drying-in process extended over several weeks.

The new furnace had not been in operation for more than two weeks when the first technical problems arose. On 2 April, the New Construction Office sent Topf a telegram stating: “Second furnace has no draft, send technician here immediately.”173 In a letter to Topf of the same day, Schlachter explained that “the second furnace unit does not have sufficient draft which means that the combustion cannot be carried out completely.”174 [“die 2. Ofenanlage zu wenig Zug hat, sodass die Verbrennung nicht vollkommen durchgeführt werden kann”].

Topf replied that no technicians were available, but that the problems could be solved by the crematorium attendants: The two units were connected to the same suction device (Saugzug-Anlage) and that, when both were in operation simultaneously, the second one, being farther away from this unit, would have a lower draft. It was necessary, first of all, to close the two flue dampers of the first furnace and to set those of the second one, then to open those of the first one again and to balance the two.173

In early June, the second furnace was in operation “nearly every day” (fast täglich);175 this probably led to a deterioration of the chimney, which was repaired, in the week of 23-28 June, by strengthening it with angle irons (Winkeleisen) and tension bolts (Spannschrauben).176 It appears that over the following months, the two furnaces were not able to cope with the number of deaths among the detainees in the camp, even though the Auschwitz Camp was still rather small.177 Towards the end of September, Topf received a verbal order for “a double-muffle Topf cremation furnace with blower, introduction cart and rotatable platform.”178

The Topf cost estimate, dated 25 September, showed a price of 7,332 RM, solely for the furnace with the blower.179 The previous day, Topf had sent the New Construction Office three copies of the operating instructions (Betriebsvorschrift) of the double-muffle furnace180 and of the draft-enhancement device.181 The two documents reached Auschwitz on 26 September as shown by the registration stamp of the New Construction Office. In keeping with bureaucratic regulations, the New Construction Office then confirmed the order by registered mail,182 and Topf in turn confirmed this confirmation.183 The furnace parts, having a total weight of 3,548.5 kg, were shipped by Topf on 21 October.184

During the month of October, mortality among the detainees rose to 85 deaths per day, and would hit 169185 the following month. The situation was disastrous. On 11 November, SS Hauptsturmführer Karl Bischoff, who had taken over Schlachter’s place as head of the Construction Office186 on 1st October, sent Topf a telegram in which he informed the company that setting up the third furnace was “extremely urgent” (äußerst dringend), and asked when it would be installed.187 Two days later, Topf confirmed receipt of the cable and announced the arrival of their technician for the 19th.188 On 17 November, Topf cabled Auschwitz about the date of arrival of the technician Albert Mehr,189 who, however, did not reach Auschwitz until 29 November because a number of difficulties had been encountered: Topf’s supplier, the firm Collmener Schamottewerke, had not been able to ship the refractory for the new furnace on account of an embargo of freight cars (Waggonsperre).190 Bischoff sent this company a copy of the permit issued by Transportkommandantur Oppeln for the shipment of the refractory materials,191 but the company still was not allotted a freight car.192 Technician Mehr stayed at Auschwitz from 27 November through 4 December, for a total of 56 working hours and 14 hours of overtime.193 As we know from a Topf letter dated 9 December, he “had finished the foundations of the new cremation furnace, as well as repair work on the two coke-fired double-muffle cremation furnaces.” [“hatte für den neuen Einäscherungs-Ofen die Fundament-Anlage sowie eine Reparatur an den beiden koksbeheizten Doppelmuffel-Einäscherungs-Öfen durchgeführt”].

In this letter, Topf confirmed the order for “providing a technician” it had received from Bauleiter Schlachter, announced that the Plützsch Company of Fichtenhainiken/Rositz had loaded a freight car of refractory, and stated:194

“These materials were ordered by your local KL administration as spares for repair work. We can, however, temporarily make use of these materials – which suffice for the construction of a furnace – for the new furnace and kindly ask you to inform us in time to allow us to dispatch a technician to the site for the erection of the furnace.” [“Diese Materialen waren als Ersatzmaterialen für Reparaturarbeiten von Ihrer dortigen Verwaltung des K.L. bestellt worden. Wir können jedoch diese Materialien, die zum Neubau eines Ofens ausreichen, für den neuen Ofen einstweilen verwenden und bitten Sie, für rechtzeitige Benachrichtung an uns bemüht zu sein, damit wir einen Monteur zum Aufbau des Ofens nach dort entsenden können”].

The freight car with the refractories of the Plützsch Company left on 12 December,195 but arrived at Auschwitz only on 2 January 1942.196 Topf declared themselves to be ready to dispatch technician Koch to Auschwitz on 5 January 1942.195 The Central Construction Office changed the date to 5 February, but on 1st February Koch’s departure was postponed to a date yet to be determined.197 On the other hand, a Topf technician charged the Central Construction Office for 86 hours of work done at the crematorium between 18 and 26 December 1941, including travel and 12 hours of overtime: Who was this technician and what kind of work did he do?

The existing documents, being incomplete, do not allow us to answer that question with certainty. Probably, Topf, pursuant to the Central Construction Office request for “providing a technician” mentioned in the letter of 9 December 1941, had once again sent their technician Mehr to Auschwitz for more repair work on the two furnaces of the crematorium, possibly making use of part of the two tons of insulating material which had arrived at Auschwitz on 15 December 1941 on Topf’s account.198 It is also certain that a Topf technician worked in the crematorium in the latter half of January 1942, which makes an understanding of the events during that period even more difficult.

On 9 January 1942, the head of the camp administration, ordered to do so by the camp commandant, requested the following jobs for the crematorium to be carried out by the detainee workshop of the Central Construction Office:199

“Make 2 flat bars 700 × 80 × 8 mm

Repair 3 furnace doors (3 Ofentüren reparieren)

Repair 2 grates 700 × 30 × 30 (2 Roste 700 x 30 x 30 reparieren)”

The flat bars (Flacheisen) were part of the anchoring system of the third furnace, which was under construction at that time. The Ofentüren to be repaired could have been either the doors of the muffles through which the corpses were introduced (Einführungstüren) or the hearth gates (Feuerungstüren); the latter are more probable because two hearth grates also needed to be fixed. The work was done during the week of 14 through 21 January.200 On 16 January the detainee workshop received the order to “cut threads on the furnace anchoring bolts” (für die Ofenverankerung)” and to “make a frame 50 by 50 according to instructions by technician (n. Angabe des Monteurs).” The job was executed between 22 and 24 January.201 On 31 January, Maximilian Grabner, head of the Political Section, sent to the camp command the following request:202

“As an engineer of Topf and Sons is presently on the site for the construction of a furnace in this camp, it is requested to repair, on this occasion, Furnace No. 2 of the crematorium, which is in need of repair work.” [“Da sich zur Zeit ein Ingineur [sic] der Firma Topf u. Söhne zum Aufbau eines Ofens im hiesigen Lager befindet, wird gebeten, bei dieser Gelegenheit den reparaturbedürftigen Ofen Nr.2 im hiesigen Krematorium instandzusetzen”].

The Topf engineer in question was undoubtedly the technician mentioned in the 16 January order to the detainee workshop, and his presence may have rendered the arrival of Technician Koch superfluous.

The repair work on the second furnace, requested by Grabner, was carried out on 4 February, as we can see from a handwritten note on his above-mentioned letter.202 On 10 February, the detainee workshop did further repair work on two hearth gates (“2 Türen für die Feuerung gangbar machen”), and fabricated 4 angle irons (Winkeleisen)203 which were part of the anchoring system of the third furnace. On 20 February, another freight car with refractory bricks and mortar shipped by Plützsch Co. on Topf’s account arrived at Auschwitz,204 which means that the shipment from that company which had arrived on 3 January was probably used for the repair work it was intended for.

Construction work on the third furnace ended in late March. The work-in-progress report (Baufristenplan) for the month of February indicates the degree of completion for the enlargement (Erweiterung) of the crematorium to be 90%205 and the March report states that work had been completed 100% by 31 March.206 This date is confirmed as well by the report on construction of buildings dated 1st April 1942:207

“Crematorium: degree of completion in %: 100%. Installed in existing bunker: Cost of construction according to cost estimate I of 31 October 1941: RM 52,000, cost estimate II of 31 October 1941: RM 30,000, so far approved by decree of 25 May 1940: RM 52,000. Ref.: II/E-901/Schr.Sa. Expenses up to 28 February 1942: RM 44,210.18.”[“Krematorium: Fertigstellung in %: 100%. Im vorhandenen Bunker eingebaut: Baukosten lt. Kostenvoranschlag I vom 31.10.41 RM 52.000, und Kostenvoranschlag II vom 31.10.41 RM 30.000, bisher genehmigt mit Erlass vom 25.5.40 RM 52.000, Az:II/E-901/Schr.Sa. Ausgaben: bis 28.2.42 RM 44.210,18”].

Finally, the third furnace appears in the “Inventory plan of Building No. 47a, BW 11. Crematorium” drawn on 10 April 1942 by Detainee No. 20033,208 the Polish engineer Stefan Swiszczowski who worked as a draftsman at the Central Construction Office.209

Topf’s partial invoice (Teil-Rechnung) for the third furnace, made out on 16 December and stamped by Bischoff on 22 December, amounted to 7,518.10 Reichsmarks.210 On the basis of this invoice, the Central Construction Office, on 7 January 1942 issued a payment voucher for a progress payment of 3,650 RM, which was paid out on 27 January.211 Topf sent out a second partial invoice, likewise back-dated to 16 December 1941, which reached Auschwitz only on 22 May 1942,212 however, showing a balance of 3,868.10 RM, the result of subtracting from the original cost estimate the 3,650 RM already paid as a progress payment by the SS administration. The final invoice (Schlussrechnung), again back-dated to 16 December 1941, which reached Auschwitz on 10 July 1942, shows a balance of 3,768.10 RM including a deduction of 82 RM concerning a rotatable platform (Drehscheibe) which had not been supplied.213 The payment voucher for the final payment (Schlussabrechnung), in this amount, was issued by the Central Construction Office on 17 July 1942 and payment was effected on 29 July.214

During the latter half of May, work on the exterior was carried out: the yard in front of the crematorium was fenced in and provided with two wooden gates, the old pavement was replaced.215

After the installation of the third furnace, even-more-serious problems than before arose in the crematorium. On 13 May, the head of the camp administration requested the Central Construction Office to “repair the chimney and the motor shed (Motorenhaus)[216] of the crematorium.”217 The work was carried out on 14 and 15 May; the first item did not concern the chimney as such but the “Kaminunterkanal” i.e. the flue-gas channel which linked the three furnaces to the chimney: 50 refractory bricks were replaced, using 50 kg of refractory mortar.218 But this was only a skirmish. On 30 May, SS Oberscharführer Josef Pollok, acting as the local building inspector, addressed to Bischoff the following report:219

“On the chimney of the crematorium at KL Auschwitz, the chimney bracing[220] has loosened. This was caused by improper execution, as well as, partly, an overheating of the chimney. The braces have not been made as a framework in accordance with their purpose and are therefore useless. As the chimney already shows wide cracks which, though refilled on the outside, also extend into the brickwork in my opinion, there is the danger that the chimney may collapse under a strong wind. To avoid unforeseeable consequences, I ask the head of Central Construction Office to take immediate measures to eliminate this defect. For this purpose, it would be necessary to make sure that all braces are removed and replaced by an appropriate framework in line with good trade practice.”

On 1st June, Bischoff, in a letter to the camp command, endorsed Pollok’s report and, as head of the Central Construction Office and in his capacity as local representative of the building inspectorate (Baupolizei), prohibited the use of the chimney on the basis of Article 365 of the civil code, as long as repair work was not carried out completely. Bischoff also asked to forward a request for repair of the chimney to the WVHA.221 Sending a copy of his letter to the WVHA, Bischoff added:222

“The chimney has suffered from overheating on account of its continuous use (operation day and night).” [“Durch die fortgesetzte Inbetriebnahme (Tag- u. Nachtbetrieb) hat der Kamin durch Überhitzung Schaden erlitten”].

The camp command no doubt informed the WVHA by cable, because on the following day, SS Brigadeführer Hans Kammler, head of Office Group C at WVHA gave the order for the reconstruction of the crematorium chimney.223 On 4 June, Kammler confirmed the order for the immediate reconstruction of the chimney, and asked why he had not been informed in time.224 Bischoff replied that he had already sent the respective information to the WVHA and that he had started to undertake the rebuilding of the chimney as soon as he had received Kammler’s radio message.225

In fact, the very next day, the Central Construction Office got in touch with the firm Robert Koehler at Myslowitz for the reconstruction of the chimney. Koehler explained that the new chimney should measure 25 to 30 m in height, for an internal diameter of 65 to 70 cm, but that a precise design required technical details from Topf. The Political Section, however, wished that the new chimney not be higher than 8 to 10 m and that it should be placed on the same spot as the existing one.226

The following day, Bischoff informed Topf that the chimney had to be rebuilt at a distance of 7 m from the old one and asked Topf to indicate height and cross-section.227 On 6 June, Topf replied by telegram, indicating the dimensions in question – a height of 15 m and a cross-section of 0.8 to 1.0 m² – and announced the mailing of a drawing.228 This drawing – No. D59463 – was delivered at Auschwitz on 12 June. Meanwhile, the Central Construction Office had decided to move the new chimney by 10 m and asked Topf for the dimensions of the corresponding flue-gas channel (Rauchkanal).229 A list dated 13 June shows that the materials required for the rebuilding of the chimney and the flue-gas channel came to 27 tons of refractory bricks of normal size and a Seger-cone index of 26 to 28, for temperatures up to 1,200 to 1,300°C, as well as 2.7 tons of refractory mortar, 25 tons of facing bricks and 100 bags of cement.230

On 16 June, the Koehler Company presented their proposal to the Central Construction Office: for the construction of a chimney measuring 15 by 0.8 by 1.0 m they demanded 3,650 RM, for the installation of the 12 m flue-gas duct, 1,050 RM, and for the demolition of the old chimney and removal of the rubble 860 Reichsmarks. The work required 24,210 bricks, 6 m³ of slaked lime, 4,400 kg of cement, 20 m³ of sand, 16 m³ of gravel, 27 tons of normal refractory bricks 25 by 12 by 6.5 cm with a Seger-cone index of 28 to 29, 2,700 kg of refractory mortar, 70 iron steps, 6 hand rails, one lightning rod, one access door for cleaning.231 On 20 June, Robert Koehler elaborated the structural design of the chimney232 and the corresponding drawing.233

Two days later, the Central Construction Office gave Robert Koehler the official order (Auftragserteilung) for the rebuilding of the chimney on the basis of his offer of 16 June for a total amount of 5,560 RM,234 but Koehler confirmed receipt only on 14 July.235 The contract, dated 7 July (Bischoff signed it the following day), was divided into four sections: the contract as such which mentioned the total cost of 5,560 RM, the “Special contractual conditions” which specified the immediate start of the work and its completion within four weeks, as well as a two-year warranty, the “Supplementary contractual obligations” drawn up by the Central Construction Office on 22 June and signed by Koehler on 14 July, and finally the “Assurances by the contractor concerning special obligations” signed by Koehler on 14 July.236

The budget for the new chimney established by the Central Construction Office on 3 July specified a cost item of 11,500 RM including the materials and work not furnished by Koehler.237

Various documents mention the work being carried out during the month of June. The Baufristenplan for this month states that the work on the chimney began on 12 June on the basis of the order placed on 4 June, degree of progress was 10% with completion scheduled for 10 August.238 The Baubericht informs us that the foundations of the new chimney had been cast and brickwork had started.239 The Tätigkeitsbericht der Fahrbereitschaft (motor-pool log) shows 17 trips to the crematorium by truck for the transportation of the building material and wood.240

On 1st July, the Central Construction Office asked the detainee workshop to fabricate 37 step irons (Steigeisen) measuring 25 by 25 cm – to be set into the wall of the chimney to allow access to the top – as well as 6 guard rails and a double door for the soot pit.241 The work-sheet was passed on to the detainee workshop the following day, and the job was carried out between 2 and 6 July.242 On 3 July, the Polish engineer Stefan Swiszczowski, Detainee No. D20033, made a new drawing of the crematorium – on the basis of his Drawing No. 1241 of 4 April – showing the positioning of the new chimney and the corresponding flue duct (Pressac 1993, Document 8 (outside of text); cf. my Document 207).

This job was realized only in part, because the flue-gas duct, having a length of 12.20 m, shown on this drawing, was connected only to Furnaces 1 and 2, whereas for Furnace 3, a further, transverse, flue-gas duct was built, 7.375 m long, bringing the total length of the ducts to 19.575 m as shown on the Koehler Drawing of 11 August 1942.243 On the same day, the Central Construction Office prepared an explanatory report (Erläuterungsbericht) for the construction of the chimney, in which we can read:

“On account of continual and excessive operation of the crematorium and the ensuing overheating of the chimney, the latter shows major cracks presenting the danger that the chimney might collapse. Repairing the old chimney is not possible. Therefore, by telex dated 2 June 1942, head of Office Group C, SS Brigadeführer and Major-General of Waffen-SS Dr.-Ing. Kammler gave the order for the replacement of the chimney.” [“Durch die ständige und übermäßige Benutzung des Krematoriums und die dadurch bedingte Überhitzung des Schornsteines weist dieser starke Risse auf, sodass die Gefahr besteht, dass der Schornstein einstürzen kann. Eine Reparatur des alten Schornsteines ist unmöglich. Es ist deshalb mit Fernschreiben vom 2. Juni 1942 durch den Amtsgruppenchef C SS-Brigadeführer und Generalmajor der Waffen-SS Dr.-Ing. Kammler der Baubefehl für die Erneuerung des Schornsteines erteilt worden”].

The report goes on to explain that the new chimney had a square cross-section of 90 by 90 cm, and a flue-gas duct 12 m in length with a square cross-section of 70 by 70 cm and a refractory lining of 12 cm in thickness.244 A list of materials compiled by the Central Construction Office on 4 July shows the same items as those mentioned by the Koehler Company in their letter of 16 June.245

In the meantime, the old chimney had not only not been dismantled but was being used intensively. In this matter, SS Oberscharführer Pollok sent Bischoff another report on 6 July:246

“During the building safety inspection of the work on the crematorium it was found that the old chimney has developed more cracks, both horizontal and vertical, which must result in a collapse of the chimney. This is due to the fact that the chimney has continued to be used to excess, although Central Construction Office der Waffen-SS und Polizei had prohibited its use by letter of 4 June, Bftgb. 8195/42/Po/Qu., addressed to the camp command.

I ask the Head of Central Construction Office to prohibit once again continued use of the chimney and to ensure that it is demolished immediately, because otherwise the consequences would be incalculable.”

This time, Bischoff’s order was obeyed: during the course of the month, the old chimney was demolished. The Baubericht for that month states:247

“BW 11 crematorium. Completion of the new chimney and dismantling of the damaged one including removal of the rubble. At present, laying of the new connecting channel.” [“BW 11 Krematorium. Fertigstellung des neuen Schornsteines u. Umlegung des schadhaften sowie Abtransport der Schuttmassen. Z.Zt. Herstellung des neuen Verbindungskanales”].

The activity report of SS Unterscharführer Heinz Lubitz for July 1942 confirms that the brickwork of the chimney had been completed (Schornsteinmauern fertiggestellt) and that the flue-gas channel had been dug and built (Kanal ausgeschachtet und gemauert).248

For the very reason that the flue channel was still being worked on, the Baufristenplan for that month shows a work progress of 80%.249 During July, the trucks of the Central Construction Office made 15 trips to the crematorium for the transportation of building materials.250

On 24 July, the Koehler Company advised the Central Construction Office that there had been an error in their cost estimate for the demolition of the old chimney: construction of the new chimney would cost 2,790 rather than 3,650 Reichsmarks.251 The new and corrected offer was sent by Koehler to the Central Construction Office on 14 August.252 Work ended in the first ten days of August, and over the whole month there were only five trips to the crematorium by the trucks of the Central Construction Office.253 The Tätigkeitsbericht for the month of August states:254

“New smoke channels linked to the 3 pcs. double-muffle furnaces, covered by slab of reinforced concrete, lightning rod connected and handed over to political administration for operation. Work terminated except for finishing touches.” [“Neue Rauchkanäle zu den 3 Stück doppelten Muffelöfen hergestellt, Eisenbetonplatte darübergelegt, Blitzableiter angebracht und für den Betrieb an die politische Verwaltung übergeben. Arbeiten bis auf Ausbesserungsarbeiten beendet”].

The Baufristenplan speaks of a degree of completion of 100% as of 10 August,255 but a memo of 7 December gives 8 August as the date of completion: between 12 June and 8 August, 688 detainees had worked on the new chimney – for a total of 7,568 working hours – plus 123 civilian workers – for a total of 1,353 working hours (both groups worked 11 hours per day). The materials used had exceeded the estimates by very little: 25,000 bricks, 6 m³ of white lime, 200 bags of cement, 31 tons of refractory bricks, 3.7 tons of refractory mortar, 66 iron steps, six hand rails, plus three liters of oil, ten liters of gasoline, 17 rolls of roofing felt and 50 liters of inert oil.256

Four days after the work had come to an end, the new chimney was already damaged, because the three furnaces had been operated at full load without waiting for the brickwork to dry out. On 13 August, Bischoff, referring to his telephone conversation with SS Hauptsturmführer Robert Mulka the day before, sent the following message to the camp command:257

“On the basis of the telephone conversation mentioned above, camp command was informed that due to a too-rapid heating of the new chimney installation of the crematorium (all 3 furnaces are in operation) damage to the brickwork has already been observed.

As the start-up of the 3 combustion furnaces took place at full load before the mortar of the chimney brickwork had dried out completely, any further responsibility [of this office] for the building must be rejected.”

After all the exertion, the same situation as in June had come about. On 14 August, after a telephone conversation of SS Unterscharführer Kirschnek and Robert Koehler, the latter was called to Auschwitz by Bischoff.258 On 19 August, Kirschnek and Koehler inspected the damage to the new chimney.259 Three days later, Koehler, having been asked to do so (wunschgemäss), sent to the Central Construction Office a new offer for the erection of another chimney, 15 m high, amounting to 3,100 RM, with an increase of 2,690 RM in case of employment of detainees at company expense; the building materials were offered at 4,195 Reichsmarks. The offer also mentioned the erection of another cremation furnace, as per Drawing 914 of the Central Construction Office, for the price of 12,690 Reichsmarks. But a handwritten note on this letter, dated 26 August and referring to the furnace, states: “Kommt nicht zur Ausführung,” i.e. “will not be realized.”260

The camp administration had submitted to WVHA the construction request for the chimney as early as 18 August, but the head of Office C VI of that office, SS Standartenführer Franz Eirenschmalz, made a mistake when he approved the amount of 11,500 RM, thinking that the approval referred to the chimney that had already been built, as one can see from special observations in his letter, which refer to a reconstruction order by Kammler of 2 July 1942,261 while this order was really dated 2 June. Actually, the 11,500 RM so approved concerned the cost estimate for the reconstruction of the chimney dated 3 July.

I have been unable to ascertain with certainty whether the chimney was rebuilt, even though on 29 April 1943 Bischoff informed WVHA about the completion (Fertigstellung) of the crematorium chimney (and of the shed housing the pumps for the water supply to this plant).262 For reasons of chronology, this report could not easily have referred to a chimney that would have been built by Koehler nearly nine months earlier. Besides, there is no trace in any document for work done on such a project, and moreover, the Bauausgabebuch (log of building expenses) for the crematorium, which covers the period of 1st April 1942 through 31 July 1943, has entries only for payments to Koehler in connection with the chimney built in July and August of 1942, viz. 4,659.94 RM,263 the figure which appears also in Koehler’s invoice of 26 August 1942264 as well as in their final invoice265 and in the final settlement by the Central Construction Office dated 10 February 1943.266

This figure stems from Koehler’s second offer of 14 July 1942, but shows a price increase, because, as we have already stated, in addition to the flue-gas channel covered by the first offer, Koehler had built a further channel, changing the total channel length from 12 to 19.5267 meters. The pertinent addendum to the contract between the Central Construction Office and Koehler explains the details.268

After August 1942, the only reliable information I have found concerns the repair of an electric blower (Gebläse) on Furnace 2 on 1st September 1942 (for the blower (Druckluftanlage) of this furnace).269

In January of 1943, a Schweizer Baracke270 for the Political Department271 was erected next to the crematorium, which suggests that the chimney had at last been repaired.

It is nearly certain that the crematorium ceased its operation on 17 July 1943, in accordance with the following letter written by Bischoff the previous day and addressed to the head of SS garrison administration (SS Standortverwaltung), SS Obersturmbannführer Möckel:272

“This office informs you that the placement of the two barracks for the Political Department, the Schweizer Baracke in particular, was based on the condition that Crematorium I would cease its operation completely, as we were assured in the a.m. discussion with SS Ustuf. Grabner.

Now that work on the two barracks has almost been completed, we have found that the crematorium went into operation once again.

The high flammability of these structures requires that the crematorium be taken out of service; any responsibility for ensuing damage by fire must be rejected [by this office].”


	6.2. The Furnaces of Crematoria II and III at Birkenau

The problems concerning cremations became even more serious when construction of the Birkenau Camp was launched on 15 October 1941. For the new camp, which was originally projected to take in 125,000 Soviet PoWs – its official designation Kriegsgefangenenlager (KGL or K.G.L.)273 reflects this – the Construction Office had planned for a crematorium with five furnaces of three muffles each, plus an underground morgue (Leichenkeller) and waste incinerator (Müllverbrennungsofen); but the installation was to be set up within KL Auschwitz (Main Camp) rather than in Birkenau;274 for the Birkenau KGL only a mortuary hall (Leichenhalle) was planned, as we can gather from the earliest known document (7 October 1941).275 As opposed to this, the plan for the KGL dated 5 January 1942 shows ten morgues and two cremation halls (Verbrennungshallen),276 each of which was to be provided with one triple-muffle furnace of a simplified design.

A “Lay-out plan of the PoW camp at Auschwitz, Upper Silesia, Plan No. 885,” drawn by SS WVHA on 5 January 1942,277 checked (“geprüft”) by SS Untersturmführer Dejaco on 5 January and approved (“genehmigt”) by Bischoff the following day, 6 January, does maintain in its legend the indication “V…Verbrennungshalle,” but no longer shows the symbols representing these two installations; instead, we have a “Krematorium” measuring 55.50 m by 12.0 m with a chimney wing of 12 by 10 meters – the future Crematorium II (cf. Document 185). This means that the decision to move the new crematorium with its five triple-muffle furnaces from the Main Camp to the Birkenau KGL had already been taken in Berlin.

According to the Topf estimate of 12 February, the two furnaces initially planned for the cremation halls were priced at 14,212 RM, plus 440 RM for the chimney lining (cf. Document 228). On 27 February, when SS Oberführer Kammler came to Auschwitz on an inspection tour, the decicion to move the new crematorium to Birkenau was confirmed, and the order for the two triple-muffle furnaces originally to be installed there was cancelled. Topf, though, requested 1,769.36 RM as payment for the design work.278 In order to avoid paying out this sum for no useful purpose, the Central Construction Office, with the approval of the head of Office C/III of WVHA, SS Sturmbannführer Wirtz, decided to maintain the project and to use the furnaces in a different building.279 Topf was informed of this decision on 8 April,280 but the company had already mailed the corresponding invoice to the Central Construction Office on 17 March.281 As we will see, the two furnaces are mentioned for the last time in a file memo of the Central Construction Office dated 21 August 1942 (cf. Document 187), but it is not known whether they were ever set up.

The KL Auschwitz construction program for the third year of the war, drawn up after Kammler’s visit on 27 February, included the installation of a “crematorium in the PoW camp” (Krematorium im Kriegsgefangenenlager)282 budgeted at 403,000 RM, less than 2% of the total budget (24,254,300 RM).283 This crematorium was the one originally planned for the Stammlager.

Work was assigned to the Topf Company. On 11 October 1941 the Construction Office cabled the Erfurt firm asking for Prüfer to be sent to the camp “for the new construction of a crematorium.”284 On the 14th Topf confirmed receipt of the telegram, saying that Prüfer would arrive on the 21st at 9 o’clock, which was what happened.285 On 21 and 22 October, Prüfer, in fact, had meetings with Bauleiter Bischoff during which the latter gave a verbal order to Topf for: five triple-muffle furnaces with blower, two Topf draft-enhancing devices in suction for about 10,000 m³ per hour, and a waste incinerator. Delivery was to be three months and the foundations were to be poured within eight weeks. On the basis of the plans handed to Prüfer, Topf was furthermore to calculate the required height and cross-section of the chimney.286 Referring to these meetings, Topf asked the Construction Office on 31 October for a written confirmation (Bestätigungsschreiben) of Bischoff’s verbal order287 and announced the forthcoming dispatch of various documents concerning the crematorium (cost estimates, drawings for the triple-muffle furnace, for the foundations, for the chimney etc.).

The first detailed description of the new crematorium is contained in a letter written by Topf on 4 November which is important enough to be quoted in its entirety:288

“We thank you for the order concerning

5 Topf triple-muffle incineration furnaces with blower

2 coffin-introduction devices with rail system for 5 furnaces

3 Topf draft enhancers in suction

1 Topf waste incinerator.

Flue-gas section

We accept this order on the basis of the cost estimate attached[289] and its conditions, for a total price of 51,237 RM.

We supply:

a) For the 5 Topf triple-muffle cremation furnaces all refractories and insulating materials, fittings of cast and wrought iron, the blowers with drives and the cost of two builders for the supervision of the work.

b) The 2 coffin-introduction devices with their mobile carts, including distribution rails for the 5 cremation furnaces.

c) The 3 Topf draft enhancers in suction including drives, and supply of a builder for installation of the devices

d) For the waste incinerator, all refractories and insulating materials, including the fittings of cast and wrought iron, and the cost of a builder for the supervision of the work. e) For the flue-gas ducts, all refractories and insulating materials, and the supply of a builder.

To be supplied by the customer:

For the furnaces and the flue ducts, all construction materials such as bricks, sand, lime and cement in the quantities to be derived from the cost estimate as well as all wrought-iron anchor bars at no cost to us.

You will, moreover, supply our builders with a sufficient number of assistants at no cost to us.

Construction time of the plant as estimated by us must not exceed 8 weeks, because we have based the dispatch of our personnel on this period. If construction time were to be extended, working hours furnished must be reimbursed at daily rates.

In view of the fact that the cold season will not allow work on the furnaces to be carried on in unheated surroundings, you will ensure the rapid construction of the furnace hall and its heating.

Delivery:

We shall do our best to ensure delivery of the furnaces within the 3 months requested by you. This assumes that no delay is encountered in the supply of the materials and that no further manpower is removed [for military or other duties].

We shall require from you 6 freight bills with the necessary priorities and we ask you to let us have them as soon as possible.

Kennziffer:

We ask you to ensure that an authorization codefor 17,600 kg be assigned to us as soon as possible.

Drawings:

You will receive shortly the drawings for the preparation of the foundations of the furnaces and for the manufacture of the anchor bars.

We attach the drawing for the overall lay-out with the positioning of the furnaces, the flue-gas channels and the de-aeration section, as well as a drawing of the triple-muffle furnace.

Design:

We wish to underline that the furnace muffles are now larger than in the previous furnaces. By this, we intend to achieve a higher efficiency.[290] For the same reason, we have included 3 draft enhancers in suction instead of 2, also taking into account that frozen corpses will have to be incinerated as well, requiring more fuel and thus increasing the spent-gas volume.

We assure you of the supply of an installation in keeping with the state of the art, and of proper workmanship, and salute you, Heil Hitler.”

Prüfer tried furthermore to make use of his increasingly influential situation at Auschwitz in order to obtain a special treatment for Ludwig Topf, one of the two co-directors of the firm, who was doing military service at the time as a Bausoldat in the 3rd Construction Reserve Battalion (Bau-Ersatz-Bataillon) stationed in Thuringia – very-probably in keeping with a request of the other co-director of the firm, Ernst Wolfgang Topf. On 12 November 1941, after a telephone conversation with a Topf employee – Prüfer, most-likely – Bauleiter Bischoff sent a letter to the Weimar Rüstungskommando requesting a temporary-duty assignment of three weeks for Ludwig Topf, wrongly described as a Topf project engineer (Sachbearbeiter), for the new crematorium-construction work which was to begin on 18 November. In this letter, Bischoff gives some interesting explanations concerning the purpose of the new crematorium:291

“The Topf & Söhne Co. combustion plants, of Erfurt has been ordered by this authority to build a cremation plant as quickly as possible, in view of the fact that Concentration Camp Auschwitz has been augmented by a PoW camp which is to take in some 120,000 Russians shortly. The construction of the incineration unit is most urgent, if epidemics and other risks are to be avoided.”

[“Die Firma Topf & Söhne, feuerungstechn. Anlagen, Erfurt hat von der hiesigen Dienststelle den Auftrag erhalten, schnellstens eine Verbrennungsanlage aufzubauen, da dem Konzentrationslager Auschwitz ein Kriegsgefangenenlager angegliedert wurde, das in kürzester Zeit mit ca. 120 000 Russen belegt wird. Der Bau der Einäscherungsanlage ist deshalb dringend notwendig geworden, um Seuchen und andere Gefahren zu verhüten”].

It appears that the leave was not granted, because on 21 November, Prüfer launched another effort by means of a letter to Bischoff, marked “strictly personal.” Prüfer, who was about to go to Auschwitz, wanted to take Ludwig Topf along and have him participate in the discussions in the alleged role of a project engineer for the triple-muffle furnace.292 For this reason, he asked Bischoff to send Topf a cable as follows:293

“Urgently requesting visit by Ludwig Topf 2-5 December for discussion new furnace construction.” [“Erbitte dringend Besuch von Ludwig Topf für zweiten bis fünften Dezember zwecks Besprechung Ofenneukonstruktion”].

Bischoff accepted and sent Topf a telegram with this text, undated,294 but surely transmitted on 25 November, the day on which Prüfer’s letter was registered at Auschwitz. What happened after that is not known, as Ludwig Topf’s name no longer appears in the correspondence between the company and the Central Construction Office.

The first drawing of the new crematorium was prepared by SS Untersturmführer Walter Dejaco on 24 October 1941.295 On 20 November 1941, HHB sent the Central Construction Office two sketches approved by the head of Office II B,296 in which, however, the chimney with its two smoke ducts was located in an unsuitable position. On 3 December, the Central Construction Office forwarded to the head of Office II B a drawing showing the positioning of the crematorium, the chimney, the flue ducts and the draft enhancers, pursuant to Topf’s layout. In particular, it was requested to approve the central location of the chimney as a means of avoiding overly long ducts.297

The parts of the five triple-muffle furnaces were sent by Topf in two separate shipments: the first freight car (No. 4.62703 B.M.B.) left on 16 April 1942 with a load of 11,149 kg and arrived at Auschwitz on the 18th (cf. Document 213); the second one (No. 93413 Erfurt X) with a load of 4,948 kg followed on 18 June and arrived on the 20th (cf. Document 214). On 8 May, Topf sent the Central Construction Office the drawing for the installation of the three draft enhancers (D59389) and the drawing for the waste incinerator (D59434), which could be fed from either side.298 During May, Topf installed at Buchenwald the first of the two triple-muffle furnaces for the local crematorium; this furnace, which was of the same type as the five triple-muffle furnaces planned for Auschwitz, could however not be started up for lack of the blower (Gebläse) and its motor.

Therefore, on 29 May, Topf asked the Auschwitz Central Construction Office to send this device to the Weimar-Buchenwald Central Construction Office by taking it from the Auschwitz parts, but Auschwitz refused: the blower was intended for the Auschwitz furnaces and would be required shortly. Topf was also told by Auschwitz that the construction of the crematorium was proceeding at “full throttle.”299 Work, in fact, had begun on 2 June300 with the digging of the pit (Baugrube) for the foundations,301 which concluded in July.302 On 2 August, the Central Construction Office sent to the Huta Company the crematorium Drawings Nos. 936, 1173, 1174, 934, 980, 933, 1311, 932, 1301 and 1341 for the structural design of the building.303

By 14 August, the Kommando Krematorium was already 80-inmates strong.304 On Monday, 17 August, Topf cabled the Central Construction Office that Engineer Prüfer would arrive on Wednesday, 19, at 8 o’clock.305 In fact, at 2 PM on 19 August, Prüfer had a long meeting with SS Untersturmführer Fritz Ertl in the offices of the Central Construction Office, possibly in the presence of Robert Koehler, which Ertl recorded in a detailed memo (Aktenvermerk) on 21 August. The decisions taken at the meeting were as follows:306

“1) Mechanic Holik will arrive here from Buchenwald on 26/27 August at the latest, Builder Koch in two weeks. Erection of the 5 pcs. triple-muffle furnaces at KGL will start immediately. The Koehler Co. of Myslowitz will undertake the lining of the furnaces and the ducts as well as the erection of the chimney in accordance with the drawings and specifications of Topf & Söhne Co.

2) Concerning the placement of 2 triple-muffle furnaces near the ‘bathing facilities for special actions’[307] Eng. Prüfer suggested to take these furnaces from a consignment to Mogilev ready to be shipped; the [Auschwitz] section chief presently at SS Wirtschafts- und Verwaltungshauptamt in Berlin was notified of this immediately by telephone and was requested to take the necessary steps.

3) Concerning the erection of a 2nd crematorium with 5 triple-muffle furnaces as well as aeration and de-aeration installations, results of the negotiations on assignment of materials, already under way with Reichssicherheitshauptamt (RSHA), must first be waited for.

4) Topf & Söhne Co. has by mistake sent to Auschwitz the parts of a double-muffle incineration furnace actually destined for Mauthausen. Eng. Prüfer suggests erecting this furnace here. The 2 introduction doors and the 2 ash-removal doors still missing can in the meantime be taken from the shipment of the 5 triple-muffle furnaces.

5) The damages to the newly erected chimney for the existing crematorium [at the Main Camp] were inspected in the company of Herr Koehler and SS Unterscharführer Kirschnek and measures to be taken were discussed. – As the chimney lining expands under the great heat, it must be enabled to move freely at the top and must not be attached to the outer mantle.

6) On Thursday, 20 August 1942, the building site of the 5 triple-muffle furnace [sic] at KGL was inspected in the presence of SS Strm. [Sturmmann] Janisch and Herr Koehler, and the necessary measures were discussed.

7) Eng. Prüfer requested a written order for the supply of the 2 pcs. triple-muffle furnace and the double-muffle incineration furnace, as well as to be informed soonest as to whether the furnaces of the Mogilev consignment can be diverted.

8) For the supply of the fireclay and other materials still missing, Topf & Söhne Co. must immediately be supplied with 10 freight bills.”

In an effort to support his suggestions, Prüfer asked Topf to send four copies of Drawing D59599 of the triple-muffle furnace, which went out on 20 August;308 however, as we shall see in the following section, the only suggestion accepted was the diversion to Auschwitz of two furnaces from the Mogilev consignment.

On 24 August, Robert Koehler proposed to the Central Construction Office the construction of the flue ducts, having sections of 1.20 m × 0.80 m and 0.70 m × 0.60 m respectively, on the basis of Drawing No. 932 for the sum of 3,950 RM, as well as the installation of the triple-muffle furnaces (lining and flue duct) on the basis of Drawing No. D59090, for a price of 2,100 RM per furnace.309

On 11 September, the Central Construction Office asked the firm Huta Hoch- und Tiefbau A.G. urgently to provide to Topf five bricklayers “for the erection of the combustion furnaces in the KGL crematorium.” (für den Aufbau der Verbrennungsöfen im Krematorium des KGL)310 Work on the furnaces began during that month;311 by October, one furnace had been finished with another under way,312 in November, two furnaces had been completed with another two under construction.313 Work, including the flue ducts and the chimney, was finished in January of 1943.314

Work on the chimney ended in October of 1942 with the installation of the lightning rods, as shown by an order given by the Central Construction Office to the electricians’ section on 17 October for the following job on the [future] Crematorium II: “Fabricate and install a four-part lightning rod on the chimney of Crematorium I of KGL” (Anfertigen u. montieren eines 4-teiligen Blitzableiters am Schornstein des Krematoriums 1 im K.G.L.); the work was done between 23 and 27 October.315

Construction of Crematorium III began on 14 September 1942316 with the necessary excavations (Schachtarbeiten);317 initially, on 23 September, 60 detainees were assigned to this job.318 Two days later, the Central Construction Office placed an order with Topf by telephone for five triple-muffle furnaces, three draft enhancers in suction and the necessary refractories for the flue ducts of Crematorium III. As we can see from Topf’s letter of confirmation, the corpse-introduction system for these furnaces had been simplified:319

“Furthermore, for the new order, we have altered the coffin-introduction device by providing each furnace with a wrought-iron stretcher for the placement of the corpses, and with the necessary rollers on the furnace.” [“Bei dem neuen Auftrag haben wir ausserdem noch die Sarg-Einführungs-Vorrichtung geändert, indem wir je Ofen eine schmiedeeiserne Trage, auf welcher die Leichen zu liegen kommen, und die am Ofen befindlichen Einführrollen vorgesehen haben”].

This system obviously rendered the rail device superfluous. On 5 October, Topf sent the Central Construction Office Drawing No. D59389 concerning the draft enhancers for Crematoria II and III.320 On 6 October, Topf’s master bricklayer (Polier), Wilhelm Koch, who was working on the furnaces for Crematorium II, received permission from Bischoff to enter the Central Construction Office workshops “to check on the fabrication of anchoring parts for the KGL crematorium.” (zwecks Überwachung der Anfertigung von Verankerungsteilen für das Krematorium im K.G.L).321

The detainee workshop (Häftlings-Schlosserei) had been assigned this job on 8 September, and worked on it with 22 detainees between 9 September and 11 December 1942 for a total of 2,389 working hours, 24 of which were devoted to welding.322

On 26 October, the Central Construction Office informed Topf that Crematorium III would be built facing Crematorium II and would be its mirror image.323 On the same day, the Central Construction Office confirmed to Topf in writing its verbal order of 25 September on the basis of Topf’s estimate of 30 September, viz.: five furnaces of three muffles with five coffin-introduction stretchers (Sarg-einführtragen) for 39,150 RM, three draft enhancers in suction for 9,048 RM; the refractory materials for the flue ducts for 5,504 RM; for a total of: 53,702 Reichsmarks.324

On 31 October, Topf gave written confirmation of the order at the prices indicated.325 On 28 October and at the request of the Central Construction Office dated 22 October, Topf sent to Auschwitz Drawing No. D59394 “for furnace II and III of KGL.” (für Ofen II und III K.G.L.)326 During October, the foundations of the chimney were poured, and chimney construction was begun for Crematorium III;327 by the end of November, the chimney had reached a height of 9 meters.328

On 27 November, Prüfer inquired by telephone as to the priorities of the three items of the order dated 26 October and the corresponding erection work; the inquiry was repeated in writing on 30 November. The Central Construction Office replied that it intended to give priority to the de-aeration of the old crematorium at KL, and then to the installation of the draft enhancers of Crematorium II.329 In December of 1942, work was stopped for several days – a disinfestation and disinfection campaign had become imperative because the typhus epidemic which had broken out in early July was still ravaging the camp. As hand-over dates, under conditions of favorable weather, for the three most-advanced crematoria were projected:330

– Crematorium II: 31 January 1942

– Crematorium III: 31 March 1943

– Crematorium IV: 28 February 1943.

On 22 December 1942, the Central Construction Office informed Topf that Himmler had declared the above dates to be inextensible for Crematoria II and III: the Erfurt company was asked to make the necessary efforts with respect to the deliveries and the erection work. A visit by Prüfer was suggested in order to check on the progress of the project.331 The deadlines set by Himmler were illusory, as the degree of completion of the crematoria was still low at the end of December: Crematorium II: 60%; Crematorium III: 20%; Crematorium IV: 15%; Crematorium V: 5%.332

Realizing this, the Central Construction Office asked WVHA for an extension, which Kammler granted on the condition that the work be accelerated in spite of the difficulties encountered. He also requested to be informed weekly by telegram of the degree of progress.333 Bischoff applied Kammler’s conditions to the letter and, as early as 20 November, gave a job order to the electricians’ section for “Construction lighting in Crematorium II, as well as aiming of searchlights for night work / sentry chain.”(Baubeleuchtung im Krematorium II, sowie Einstellung der Scheinwerfer für Nachtarbeit/Postenkette)334

On 23 January the Central Construction Office placed an order with the Otto Schuler Co. of Beuel for 10 coal-hauling carts (10 Stück Kohletransportwagen) for Crematorium II, but the company was not in a position to supply them.335 On 6 and 31 January 1943, Central Construction Office trucks performed four trips transporting refractories and mortar to Birkenau for the Topf project.336 On 29 January, Prüfer inspected the worksites and wrote a report on the state of progress. The five triple-muffle furnaces of Crematorium II were being dried in (“werden z. Zt. trockengeheizt”), and start-up was scheduled for 15 February.

On the subject of Crematorium III, Prüfer wrote:337

“The outer walls of the furnace building as well as the chimney have been completed. Work on the smoke ducts for the incineration furnaces will begin in 8 days. Installation of the 5 pcs. triple-muffle incineration furnaces could begin in about 5 weeks' time. Start-up for these incineration furnaces is possible on 17 April 1943 at the earliest[“Die Außenmauern des Ofengebäudes sowie der Schornstein sind fertig. Mit dem Einbau der Rauchkanäle für die Einäscherungsöfen wird in 8 Tagen begonnen. Der Einbau der 5 Stück Dreimuffel-Einäscherungsöfen kann in ca. 5 Wochen erfolgen. Die Inbetriebnahme dieser Einäscherungsöfen ist frühestens zum 17.4.43 möglich”].”

In his file memo (Aktenvermerk) of the same day, SS Untersturmführer Kirschnek, who had accompanied Prüfer during the inspection tour, added that the ceiling of the furnace hall at Crematorium III was under construction, and that the respective chimney would be ready in three days’ time.338 To make sure that everything would run on schedule, the Central Construction Office asked Topf on 2 February that Prüfer be delegated to Auschwitz for three days of each week. The Erfurt company gave its approval,339 but it is not certain that Prüfer returned before 15 February. However, on account of various obstacles, partly caused by failures on Topf’s part, work proceeded slowly, and start-up of Crematorium III was moved back to 10 April 1943.340

For Crematorium II, the Central Construction Office placed an order with Topf on 10 February for a coal-loading device and an ash-removal device (Kohlenbeschickungs- und Aschentransportvorrichtung)341 as well as, the following day, for a waste incinerator (Müll-Verbrennungsofen) for Crematorium III for a total of 5,791 Reichsmarks.342 In an effort to render Topf more responsive, the Central Construction Office meanwhile turned to Kammler, explaining the problems encountered with this company.343 On 12 February, Topf confirmed receipt of the cable from the Central Construction Office two days earlier, and announced Prüfer’s arrival at Auschwitz on the 15th, for transmittal of the proposals concerning the coal-loading and the ash-removal devices.344 The visit probably did take place, because a Topf letter dated 26 February mentions a meeting (Unterredung) of Prüfer and the civilian employee Jährling on the subject of the disinfestation furnaces (Entwesungs-Öfen) for BW 32 (Zentralsauna). As an attachment to this letter, Topf sent to the Central Construction Office, for filing, Drawing No. D59090 of the triple-muffle furnace.345

According to a report by Kirschnek dated 20 February 1943, Crematorium II went into operation on 20 February 1943 (“zum 20.2.43 in Betrieb genommen”),346 but it is likely that no cremations were carried out there before the beginning of March. At that time, in fact, the painters’ section of the Central Construction Office, which was covering Crematorium II with whitewash,347 was given the job of painting black all metal parts of the cremation furnaces (Schwärzen der Eisenbestandteile der Verbrennungsöfen) and of applying a coat of rust-proofing lacquer to all piping (sämtlicher Rohrleitungen), i.e. very probably the compressed-air ducts leading into the furnaces. The job was completed on 27 February.348

Operation of the crematorium began in earnest in early March of 1943. On 2 March and on the request of the Auschwitz camp administration, SS Obersturmbannführer Arthur Liebehenschel, assistant head of Office Group D of WVHA, ordered KL Buchenwald to transfer immediately to Auschwitz Kapo August Brück [“KL Buchenwald überstellt sofort im Einzeltransport den Capo August Brueck zum KL Auschwitz”]349 for work at the crematorium. (At that time August Brück was Kapo of the crematorium at the Buchenwald Camp.) Brück arrived at Auschwitz on 5 March.350 The day before, Kapo Mieczyslaw Morawa, Kapo of Crematorium I at Auschwitz, had been transferred to Crematorium II to take on the function of Kapo in that facility.351

On 11 March, the Central Construction Office sent to the camp administration in triplicate the operating instructions for the triple-muffle furnace: two copies were to be posted in Crematorium II, a third one was filed.352 On 17 March, Jährling wrote a memo for the file on the subject “Estimation of coke consumption at Crematorium II, KGL, based on data received from the Topf & Söhne Co. (builders of the furnaces) on 11 March 1943.”353 [Schätzung des Koksverbrauches für Krematorium II KGL nach Angaben der Fa. Topf u. Söhne (Erbauer der Öfen) vom 11.3.43] The estimate of the consumption of coke, however, refers to all four crematoria at Birkenau (see Chapter 10).

This file memo was the corrected version of a note penned by Jährling on 12 March – transmitted the same day to Bischoff and to the camp’s commandant, SS Obersturmbannführer Höss – which, however, had contained two mistakes, one in the calculation of the consumption of Crematoria IV and V, the other in the sum total.354 On 20 March, SS Standortarzt at Auschwitz, SS Hauptsturmführer Eduard Wirths, addressed a letter to the camp commandant on the subject of the detainee infirmary (Häftlings-Krankenbau, HKB) at KGL in which he requested i.a.:355

“For the removal of the corpses from the HKB to the crematorium, 2 covered hand-carts must be provided, allowing the transportation of 50 corpses each.” [“Für den Abtransport der Leichen aus dem HKB zum Krematorium müssen 2 gedeckte Handwagen beschaffen werden, die den Transport von je 50 Leichen gestatten”]

At that time, on account of the enormous mortality among the detainees – more than 200 deaths per day356 – the two crematoria already in operation (II and IV) were being used at full capacity, which immediately caused damage to them. The first problems at Crematorium II were encountered even before the official hand-over transaction of the building was concluded with the camp command (Übergabeverhandlung), which took place on 31 March:357 On 25 March, Kirschnek had written a file memo on the subject of a meeting that had taken place at Auschwitz on 24 and 25 March between the Topf representatives Prüfer and Schultze and the Central Construction Office representatives, SS Untersturmführer Kirschnek and, most probably, the civilian employee Lehmann.358 In this memo, Kirschnek noted with respect to Crematorium II i.a.:359

“As the three draft enhancers in suction have not proved to be useful in any way and have even suffered damage after the first usage at full load because of high temperatures, they will be dismantled at the expense of Topf & Söhne Co. and removed by this company.” [“Nachdem sich die drei Saugzuganlagen in keiner Weise bewährt haben, ja sogar nach der ersten Vollbenützung durch zu hohe Temperaturen Schaden litten, werden diese zu Lasten der Firma Topf u. Söhne ausgebaut und von dieser Firma zurückgenommen”]

Central Construction Office intended to keep the three electrical motors of 15 hp each in case they were not damaged by the high temperatures and to replace the coffin-introduction carts (Sargeinführungswagen) by the more-practical stretchers (Leichentragen). On the subject of Crematorium III, Kirschnek wrote:

“On account of the experience at Crematorium II, the draft enhancers projected and supplied will not be mounted, but will be taken over and stored by the Central Contruction Office.” [“Auf Grund der Erfahrung im Krematorium II kommen die vorgesehenen und angelieferten Saugzuganlagen nicht zum Einbau, werden jedoch von ZBL auf Lager übernommen”]

It is clear that the problems arose a few days earlier, because Schultze and Prüfer would have had to be notified first and then travel from Erfurt to Auschwitz. The damage was due to the combined effect of two causes: in order to raise the capacity of the furnaces, the draft enhancers were run at full speed, and this, together with a mistake in the design of the triple-muffle furnace,360 led to a rise in the flue-gas velocity such that the combustion gases generated by the corpses in the center muffles left the furnaces in an uncombusted state, with combustion taking place essentially in the flue ducts, where it caused overheating. In this manner, the three draft enhancers, placed upstream of the chimney, suffered irreparable damage. Topf could not but assume responsibility. On 16 April, they declared themselves ready to take back the three faulty draft enhancers, crediting the Central Construction Office with the sum of 3,705 RM;361 the devices were dismantled by the Topf technician Messing between 17 and 19 May.362

Thus, the Birkenau crematoria operated without forced-draft devices, just like the old crematorium at the Auschwitz Main Camp after the replacement of the chimney.363 Quite soon, however, the Central Construction Office would discover that the damage caused by the March incidents was not limited to the draft enhancers: the refractory lining of the chimney was damaged and had partly collapsed, as had parts of the vaults (ganze Gewölbeteile) of the flue ducts.364 Repair work was assigned to the Koehler Co., which had built both the chimney and the ducts, whereas Topf had to redesign the damaged sections. The Erfurt company, though, possibly in an effort to avoid being once again blamed for the incidents, attempted from the beginning to stall matters.

As early as April, when Prüfer visited Auschwitz, the Central Construction Office asked Topf for a new design of the refractory lining of the chimney.365 As Topf was dragging its feet, the Central Construction Office began to bombard the company with urgent cables; the first one, sent by SS Untersturmführer Kirschnek on 11 May, requested the immediate arrival of Prüfer “with all drawings and calculations of the chimneys.” (sämtliche Zeichnungen und Berechnungen für Schornsteine)366 Kirschnek used the plural “chimneys,” because meanwhile the two chimneys of Crematorium IV had run into the same problems, as we can see from the urgent telegram sent by Bischoff on 14 May:367

“Bring thermotechnical and structural calculations for chimneys of Crematoria II and IV. Presence of Chief Engineer Prüfer imperative immediately.” [“Wärmetechnische und statische Berechnungen für Schornsteine der Krem. II und IV mitbringen. Anwesenheit Obering. Prüfer sofort unbedingt nötig”]

On the same day, civilian employee Rudolf Jährling called Topf on the telephone only to learn that Prüfer was away on a business trip to the Rhineland; he was assured that Prüfer would come to Auschwitz on 17 May,368 but that did not happen. On 21 May, Koehler sent the Central Construction Office a letter concerning repair work on the lining of the chimney at Crematorium II (Instandsetzung des Futters im Schornstein Krem. II). Koehler had learned from Kirschnek that Prüfer would not bring the design plans for the new project before the middle of the following week. To gain time, he proposed to dismantle the remaining parts of the chimney lining so that two of his specialists could begin with the repair work as soon as the design plans for the new project arrived. Before sending his men, he wanted to receive the order from the Central Construction Office, (Auftragserteilung)369 which was issued on 29 May.

Prüfer actually did go to Auschwitz very briefly on 24 May, although not in order to bring the new drawings for the chimney lining, but to request payment of some outstanding invoices.370 In the meantime, Topf sought to evade their responsibilities by claiming that they had not been given the order for the construction of the chimney, which had instead been placed with the Koehler Co., making Koehler the only party responsible.371 This was only partly true, however, because Koehler had built the chimney on the basis of Topf’s specifications, and Topf had also carried out the necessary thermo-technical calculations. Following Koehler’s advice, the Central Construction Office embarked on the preliminary repair work. An undated sketch, certainly dating from that period, shows the damaged parts of the chimney.372

On 29 May, Bischoff cabled Topf that the drawings promised by Prüfer had not yet been received, and requested their immediate dispatch, otherwise the work would have to be interrupted. The next day Bischoff reiterated his request in another urgent telegram, and stated that the work would be interrupted that day “wegen Fehlen der Zeichnung”. Topf explained that Koehler had mailed to them the original drawing and the structural calculations ten days earlier but had recalled them immediately; Topf thus had sent them back. On 29 May, Koehler had asked Topf for the preparation of a new drawing and new structural calculations, but in order to do this, Topf required the old drawing and calculations, which meant that the new drawing could only be prepared once those documents were received.373

On 19 June, Bischoff decided to clarify once and for all the responsibility for the chimney damage at Crematorium II. He sent Topf a letter in which he expressed his point of view quite explicitly: the previous exchange of letters and telegrams had raised the suspicion that Topf wanted to bury the whole matter. Already on the occasion of Prüfer’s previous visit to Auschwitz in April, the Central Construction Office had asked him for a new design of the chimney lining, because the former one had turned out to be faulty under practical conditions(“der alte Entwurf in der Praxis als schlecht erwies”). The negotiations between Robert Koehler and Prüfer had ended with the latter’s promise that he would send the new design as soon as possible.

“Herr Prüfer knew that the former chimney installation was executed by the Koehler Company exactly in accordance with the drawing provided by you (for the development of the project, your company at the time charged 1,769.36 RM) and with the fireclay lining specified by you in your cost estimate dated 12.2.42, Item II. In spite of this, your company asked Herr Koehler in Myslowitz for a drawing and the structural calculations of the chimney, which you did receive in the end.”[“Herrn Prüfer war bekannt, dass die Schornsteinanlage genau nach den Abmessungen des von Ihnen ausgeführten Planes (für die Bearbeitung des Projektes stellte seinerzeit Ihre Firma einen Betrag von 1.769,36 RM in Rechnung) und in Ihrem Kostenanschlag vom 12.2.42 unter Punkt II vorgesehenen Schamottefutters durch die Firma Koehler erbaut wurde. Trotzdem wurde durch Ihre Firma von Herrn Koehler Myslowitz Zeichnung sowie stat. Berechnung des Schornsteins verlangt, die Sie dann auch erhielten”]

Instead of coming up with a new design, Topf continued to stall for unknown reasons. “Since the facility, which was still being needed most-urgently, could not be used without the completion of the new chimney lining,” (“da die Anlage ohne die Fertigstellung des Schornsteinmantels nicht in Betrieb genommen werden kann, andererseits aber dringend benötigt wird”), Bischoff asked Topf to keep its word and to send the new design to the Koehler Co. immediately.374

Finally, Topf sent the requested documents. On 19 July, the Central Construction Office informed Topf that “the subject work was nearly finished” (“die diesbezüglichen Arbeiten vor der Vollendung stehen”) and placed the responsibility squarely on the Erfurt company:375

“On the basis of the new drawings supplied by you one can see that your initial design of the chimney did not take into account the differences in the thermal expansions and the high temperatures to be expected and that this was taken into consideration only in your second design. The question of responsibility is thus unresolved until we receive respective instructions from our superiors in Berlin. We advise you furthermore that the very-seriously affected heating channels (on various occasions complete sections of the vaults collapsed) will have to be repaired and/or rebuilt shortly.” [“An Hand der nunmehr neu durch Sie gelieferten Zeichnungen kann festgestellt werden, dass Ihre 1. Planung, den Schornstein betreffend, die verschiedene Wärmeausdehnung und die voraussichtlichen hohen Temperaturen nicht berücksichtigte, sondern nunmehr erst der zweite Entwurf. Die Klärung der Schuldfrage bleibt daher offen, bis von unserer vorgesetzten Dienststelle in Berlin diesbezügliche Unterlagen hier eingehen. Es wird weiters zur Kenntnis gebracht, dass im Rahmen Ihrer Garantie-Verpflichtungen die sehr schadhaften Heizkanäle (es gingen [Carlo: steht da wirklich „gingen“? Das Verb „eingehen“ bezieht sich eigentlich auf das Absterben von Tieren oder Pflanzen, hier müsste es m.E. „brachen“ heißen, TD] verschiedentlich ganze Gewölbeteile derselben ein) innerhalb kürzester Zeit auszubessern, bezw. neu zu erstellen sind”]

In their long reply to this letter, Topf reiterated that they had nothing to do with the construction of the chimney, for which they had specified merely the height and the cross-sectional area, and insinuated that Koehler Co. might have used bricks of poor quality and ordinary mortar instead of clinkers and refractory mortar. Moreover, Topf knew nothing of the damage to the flue ducts:376

“Our supervisor Koch who returned from your site 3 weeks ago did not report any such damage, although he had once again checked everything before leaving. As the crematorium has been out of service for 6 weeks, we cannot explain who has caused the alleged collapse of the ducts.” [“Von unserem Herrn Polier Koch, der vor 3 Wochen von der Baustelle dortselbst kam, ist uns auch keine Mitteilung über diese Schäden gemacht worden, trotzdem Vorstehender vor seiner Abreise dortselbst nochmals alles durchgesehen hatte. Da das Krematorium seit 6 Wochen ausser Betrieb ist, können wir uns nicht erklären, wer den angeblichen Einsturz der Kanäle verursacht hat”]

On 10 September 1943, Prüfer visited the Central Construction Office to discuss with Bischoff and Kirschnek the liability for the chimney damage and the expenses involved. The following day, Robert Koehler was summoned as well. SS Untersturmführer Kirschnek wrote a long account of the discussions on 13 September,377 which, however, was full of mistakes and was not approved by Bischoff and had to be redrafted the day after.378 This document, which we summarize here, sets out the positions of the three parties involved. The Central Construction Office asserted that the damage to the chimney was primarily due to mistakes in the design and to poor advice from Topf on the subject of the construction (“dass der Schaden des Schornsteinmantels vor allem auf die falschen Entwurfs- bezw. Ausführungsberatungen durch die Fa. Topf & Söhne zurückzuführen ist”).

In 1942, Prüfer had been the consultant for the entire installation, and had declared to members of the Central Construction Office that the crematoria had to be built in accordance with the drawings provided by Topf. As far as the chimneys (of Crematoria II and III) were concerned, they had, on the one hand, been erected in accordance with the specifications of the chimney originally to be built at the Stammlager and, on the other hand, the dimensions and structural details had been taken from Topf drawings. The original drawings showed a refractory lining 12 cm in thickness up to a height of 6 meters; above this level, there were ordinary bricks. The Central Construction Office insisted, moreover, on the correctness of the information concerning the partial breakdown of the flue ducts which Topf had put in doubt: these facts had been ascertained by the Ober-Kapo of the crematoria.

“On this occasion – Kirschnek goes on to say – it was also observed that all [flue-duct] dampers controlling the draft had melted on account of their wrong installation; the problems were resolved on the basis of [our] own experience and currently permit flawless operation.”[“Bei dieser Gelegenheit wurde auch festgestellt, dass alle Schieber zum Regulieren des Luftzuges durch falschen Einbau abschmolzen und wurden diese Mängel nunmehr auf Grund eigener Erfahrung behoben und gewähren derzeit einwandfreies Funktionieren”]

Prüfer, for his part, brought in a new explanation which again blamed the Koehler Co.: the damage was due to the fact that, above 6 m, ordinary mortar instead of refractory mortar had been used, and also because of mistakes in the structural calculations of the chimney, but this was denied by Robert Koehler, who was questioned on this point the following day. The Central Construction Office could not but reproach Prüfer for giving a different reason on each of his visits to Auschwitz.

“On his last visit but one he named, in the presence of the commandant, the great stresses due to the firing of single furnaces – something not considered in the design – to have been the cause.” [“Bei seinem vorletzten Besuch erklärte er im Beisein des Kommandanten, die grossen Spannungen, die durch Heizung nur einzelner Öfen entstanden, denen im Entwurf nicht Rechnung getragen war, als Ursache”]

The Central Construction Office agreed with this explanation, all the more-so as Topf’s new design for the chimney lining contained a number of open gaps, “so that the expansion of the brickwork relative to that of the lining can absorb possible stresses caused by the firing of single furnaces.” [“sodass auf die evtl. auftretenden Spannungen bei Beheizung einzelner Öfen durch Elastizität des Mantelmauerwerkes Rücksicht genommen ist”]

Robert Koehler’s case rested on the overloading of the chimney. In the end, a compromise was reached which terminated the controversy for good: each of the parties involved – Topf, Robert Koehler, the Central Construction Office – would pay one third of the cost of the repair work, estimated to be 5,000 RM,378 but actually only amounting to 4,500 RM when the job was finished. Topf confirmed Prüfer’s decision on 16 September, reluctantly accepting to pay its share.379 On 28 September the Central Construction Office reminded Robert Koehler of his obligation, and informed him that he would receive the corresponding invoice in a few days.380 Topf was sent their own invoice – in the amount of 1,621.30 RM – a day later.381

Summarizing matters, the damage to the chimney and the flue ducts occurred in the latter half of March but was discovered only in the following month,382 as the Central Construction Office requested Prüfer to send a new design for the chimney lining at that time. Work on the dismantling of the damaged refractory lining began a few days after the arrival of Robert Koehler’s letter of 21 May, probably on 24 May, after Bischoff’s telephone conversation with Prüfer; it stopped on 1st June, but it was not possible to carry out further repairs, because the new design of the chimney lining had not yet been received. This repair project was assigned to the Koehler Co., whose personnel were surely present at Auschwitz on 29 May, and it is probable that Koehler took part in the dismantling job.

In the Topf letter of 23 July, it is said that Crematorium II had been out of service for six weeks, i.e. since 11 June, but any cremation activity surely ended earlier than that, because one cannot imagine any cremations being carried out with workers present inside the chimney; hence, cremations must have stopped around 24 May.

The crematorium was possibly used normally until the damage was discovered, but, keeping in mind the Central Construction Office’s experience with the Main Camp Crematorium, it is difficult to believe that operation would have been at full load later on; in fact, between 24 and 30 April 1943 all windows of the furnace hall of Crematorium II as well as those of the adjoining rooms were being blackened383 (a countermeasure against air raids). Repair work on the chimney lining began after 19 June – when Koehler had not yet received Prüfer’s new design – and was essentially concluded on 17 July 1943, but it was still necessary to repair the flue ducts. The repair work on the flue ducts probably ended only in late August, because on 30 August the Central Construction Office asked the materials store (Materialverwaltung) for the supply to Crematorium II of various lacquer products for use by the inmate paint shop (Häftlings-Malerei).384

At the end of March 1943, the construction of the cremation furnaces had hardly begun on Crematorium III.385 Even though the Central Construction Office attempted to speed matters up – for the first two days of May it asked the camp command that the Kommando Krematorium be increased to 250 detainees for urgent tasks386 – work dragged on well beyond the target date of 10 April 1943. The hand-over transaction, in fact, bears the date of 24 June 1943,387 and that is probably also the start-up date, because the lightning rods of the chimney were installed on 21 and 22 June.388 On 28 June, the Central Construction Office reported to WVHA the completion of Crematorium III (“Fertigstellung d. Krematoriums III”). This letter begins with the following words (cf. Documents 248, 248a):

“I announce completion of Crematorium III as of 26 June 1943.” (Melde die Fertigstellung des Krematoriums III mit dem 26.6.1943)

This is followed by the report of the “throughput” (Leistung) of the four existing crematoria “for an operating time of 24 hours” (bei einer 24-stündigen Arbeitszeit): 340 “persons” (Personen) for Crematorium I (six muffles), 1,440 “persons” for each of Crematoria II and III (fifteen muffles each), 768 “persons” for each of Crematoria IV and V (eight muffles each); for a total of 4,756 “persons.” Concerning the data given in this letter – absolutely incredible from a technical point of view (coke consumption and duration of the cremation) – we refer the reader to Chapters 8-10, in particular to Subchapter 9.6.

On 20 August 1943 the Plützsch Co. sent to Auschwitz on Topf’s orders a freight car with 3,750 normal refractory bricks (Schamotte-Normalsteine), 400 conical refractory bricks (Keilsteine) and 1,500 kg of refractory mortar, but the Materialverwaltung (materials administration) (Materialverwaltung) did not credit the shipment to Topf “because the work had not yet been finished.” (weil die Arbeiten noch nicht beendet waren) Consequently, the Central Construction Office, believing that they had paid for the materials out of their own pocket, sent Topf the corresponding invoice in an amount of 887.95 Reichsmarks. Topf, on 7 December, suspecting a mistake, asked the Central Construction Office to check into the matter; on 16 December the mistake was rectified.389

The work referred to by the Materialverwaltung did not, however, concern the crematoria, but the two hot-air-disinfestation chambers (Entwesungsöfen) to be installed in the Zentralsauna.

The first damage to the cremation furnaces themselves arose at the end of October of 1943. On 27 October, the Central Construction Office ordered the metal-working shop at DAW390 to repair 20 ash-removal doors(“Instandsetzung von 20 Ofentüren vom Aschenfang”). Work was finished on 27 January 1944.391

On 22 November, the garrison administration asked the Central Construction Office for the “installation of heating stoves in the crematoria constructed, as well as erection of a roof over the refuse pit near Crematorium II.” (Aufstellung der Heizöfen in den erstellten Krematorien, sowie Herstellen des Daches über der Müllgrube beim Krematorium II)392 A month later, SS Untersturmführer Josef Janisch, Bauleiter at KGL, replied that “the stoves needed in the detainee housing area of Crematorium II have been installed,” (die noch fehlenden Öfen in den Häftlingsunterkünften des Krematoriums II aufgestellt sind)393 which suggests at least the imminent transfer of the detainees working at Crematorium II into the lodgings arranged for them in the attic of the building.

On 30 January 1944, the Central Construction Office sent Topf a telegram asking Prüfer and the mechanic Koch to come to Auschwitz immediately to repair the walls of the hot-air chambers (Heißluftkammerwände) of the disinfestation facility set up at the Zentralsauna. Topf accepted (albeit sending foreman Holick rather than Koch),394 and on 2 February 1944, the Central Construction Office requested the camp commandant SS Obersturmbannführer Liebehenschel, to issue a camp-access permit for the two men, giving the following reason:395

“Senior Engineer Prüfer and Herr Holick have been called here by this authority to inspect and/or repair the damage detected at the large disinfestation unit of KGL and at the crematoria.”[“Herr Obering. Prüfer und Herr Holick wurden durch die hiesige Dienststelle telegrafisch nach hier berufen um die bei der grossen Entwesungsanlage im KGL und in den Krematorien aufgetretenen Schäden, zu besichtigen bezw. abzustellen”]

Damage to the disinfestation furnaces was less-serious than had been feared: only the joints between the heating channels and the brickwork had opened up, and Holick would close them up with Monolite mortar (Monolitstampfmasse),396 a refractory material. Damage to the crematoria furnaces, however, was more-serious. On 22 February, the garrison administration ordered the Central Construction Office to supply 20 sacks of Monolite, 200 refractory bricks and 200 refractory wedge bricks for “imminent repairs on the crematoria.” (für dringende Reparaturen in den Krematorien)397

On 13 April 1944, the Central Construction Office ordered Schlosserei of DAW to repair 20 furnace doors and 10 scrapers at Crematoria II and III (“Instandsetzung von 20 Ofentüren u. 10 Kratzen in den Krematorien I u.II”). The job was completed on 17 October 1944.398 In early May, damage to the brickwork was reported, certainly in the flue ducts or the chimneys, because on 9 May the Bauleiter of KL II (Birkenau) asked the camp command for a “permit for entry to Crematoria I-IV” (Genehmigung zum Betreten der Krematorien I-IV) to be issued for Koehler Co., because the firm had been contracted to execute “urgent repairs on [the] crematoria.” (“mit dringenden Instandsetzungsarbeiten bei Krematorien beauftragt ist”)399

At the end of the month, more damage struck the furnaces. On 31 May, the Crematoria Administration at Birkenau ordered DAW to repair two muffle doors and five closures,400 plus other minor jobs. The repair work was done between 20 June and 20 July and cost 46.90 RM (Czech 1989, p. 789). A later order, dated 7 June 1944, concerned “required repairs on Crematoria 1-4 between 8 June and 20 July 1944.” (anfallende Reparaturen in den Krematorien 1-4 vom 8.6.-20.7.44.)Work was reported completed on 6 September 1944.398

Operation of Crematoria II and III ceased in early December of 1944: On 1st December, a women’s detail was set up for the demolition of Crematorium III (Czech 1989, p. 939); on the 8th, the head of the Central Construction Office, SS Obersturmführer Jothann, asked Abteilung IIIa (assignment of detainees) to assign immediately 100 detainees for demolition work “near crematorium camp II),401 undoubtedly meaning Crematorium II.

On 20 December 1941, Topf sent to Auschwitz a preliminary invoice, dated 18 December, in accordance with its cost estimate of 4 November, of which only the first page has been preserved: the five triple-muffle furnaces cost 6,378 RM each, the coffin-introduction devices 1,780 RM, the complete flue ducts 4,045 RM, and the three draft enhancers 3,016 RM each.402 These amounts are in agreement with those appearing in Topf’s Invoice No. 69 of 27 January 1943403 and in the Schluss-Rechnung final invoice bearing the same date.404 Besides the items mentioned above, these invoices also comprise a waste incinerator (Müllverbrennungsofen)at an amount of 4,474 Reichsmarks.

The total cost of the devices supplied and installed by the Topf Company thus came to 51,237 Reichsmarks. From this figure, 3,705 RM were deducted as reimbursement of the three draft enhancers taken back by Topf after they had been damaged. The remaining 47,532 RM were paid by Kasse der Bauinspektion der Waffen-SS und Polizei Reich-“Ost” in two advance installments of 25,000 RM on 13 February 1942 and of 15,000 RM on 17 September, and a final amount of 7,532 RM on 22 November 1943.405

The total cost of the devices supplied by the Topf Company and installed in Crematorium III was 53,702 RM: 39,150 for the five triple-muffle furnaces (costing 7,830 RM each), 9,048 RM for the three draft enhancers mentioned in the invoice in accordance with the cost estimate of 30 September 1942, actually supplied by Topf but never installed by the Central Construction Office, 5,504 RM for the supervision of the construction work of the flue ducts.406 Payment was effected by an installment of 27,000 RM on 4 December 1942, a second payment of 5,500 RM on 8 December 1942, and a final payment of 21,202 RM on 22 November 1943.407


	
6.3. The Furnaces of Crematoria IV and V at Birkenau

On 4 December 1941, HHB in Berlin ordered from Topf “4 pcs. Topf double-4-muffle incineration furnaces,” (4 Stück Doppel-Topf-4-Muffeleinäscherungsöfen), i.e. four furnaces with eight muffles for Mogilev in Russia,408 where PoW Transit Camp No. (Kriegsgefangenen-Durchgangslager) 185 was located. Topf confirmed receipt of the order on 9 December, but on 30 December only one half of a furnace was sent to Mogilev, i.e. four muffles; as we will see, two furnaces would be set up at Auschwitz while one and a half furnaces were temporarily held in Topf’s warehouse.409

Accepting the suggestion made by Prüfer when he visited Auschwitz on 19 August 1942, WVHA decided on 26 August to send to Auschwitz two of the furnaces on order for Mogilew. The Central Construction Office went to work immediately. A telegram went out to Topf the same day requesting the drawing of the building meant to house (Gebäudezeichnung) for the 8-muffle furnace (the future Crematorium IV), because construction work was to begin immediately.410 For 31 August, Topf provided the Monteur Martin Holick,411 who also brought with him the necessary plans (D60125).412

For the 8-muffle furnace, Topf had designed two chimneys, each 16 m high with internal cross-sectional dimensions of 0.80 m × 0.80 m, and refractory lining up to a height of six meters. As these furnaces had originally been destined for Mogilev, where coke supply was difficult, they were equipped with hearths for wood, (Holzfeuerungen) which Topf, for the furnaces going to Auschwitz, adapted for use with coke by means of inclined and horizontal grates: two gasifiers were equipped with horizontal grates only; the other two had inclined hearth bars changed to horizontal grates. In view of the extremely short service life expected for the inclined hearth bars, Topf recommended to the Central Construction Office to order spare coke-hearth bars. Furthermore, because of transportation problems, the Mogilev Furnaces had been designed without insulation, but Topf was ready to furnish insulating material to the Central Construction Office on request.412 On 1st September, the Central Construction Office sent Topf 20 freight bills for the shipment of the furnaces and the refractory material.413

On 4 September, Topf sent the Central Construction Office the drawing of the furnace foundations (D59555) and the drawing of the anchoring system (D60129),414 plus a list of the individual anchor bars,415 which would be fabricated locally by the detainee workshop for the Central Construction Office.416 On 7 September, the furnace drawing itself (D60132) was ready. In the letter of transmittal, Topf explained to the Central Construction Office that one gasifier had been allocated to each pair of muffles; the furnace thus had eight muffles and four gasifiers, which were positioned in the central part of the furnace; two pairs of muffles would be given a common chimney having the dimensions previously indicated in Topf’s letter dated 31 August 1942. Topf also announced the arrival of Builder Wilhelm Koch within a week.417

The following day, Topf dispatched a freight car containing the metal parts of the two furnaces with a total weight of 12,186 kg, which arrived at Auschwitz on the 11th.418 In accordance with Topf’s offer of 2 September concerning the changes in the type of fuel and the corresponding modifications, the Central Construction Office ordered on 15 September four wrought-iron covers for the hearths with frames, jackscrews and refractory lining, as well as 2,500 insulating bricks and 600 kg of rock wool for each of the furnace‘s insulation, plus the replacement bars for the hearths of the gasifiers, at a total price of 3,258 Reichsmarks.419 As the two furnaces had altogether eight gasifiers, there were eight covers and not four, as Topf was quick to rectify.420 However, the respective invoice paid on 2 February 1944 still spoke of four covers – probably for reasons of accounting.421 On 26 October, referring to the WVHA letter addressed to Topf on 26 August, the Central Construction Office transmitted to the Erfurt company the post-dated confirmation of the order for two furnaces with eight muffles as per Drawing D60125, and for the technical modifications resulting from the change of the fuel type.422 The next day, the Central Construction Office sent Topf a telegram inquiring as to the cost of an 8-muffle furnace designed for Mogilev, with anchoring and hearths for wood firing. Topf replied the same day by telegram quoting a price of 13,800 RM for the furnace.423 Believing that the Central Construction Office wanted to order another wood-fired 8-muffle furnace, Topf tendered a quotation for such a device on 29 October. The error was soon corrected, though: the Central Construction Office only wanted a cost estimate for a furnace of the Mogilev Type for purely administrative reasons. Topf took this into account, and attached to their explanatory letter424 a quotation for an 8-muffle furnace without anchoring (because the anchoring parts would come from the detainee workshop at Auschwitz) and with wood-fired gasifiers (because the modification of the fuel system was covered by a different contract).425 The Central Construction Office transmitted the quotation to the WVHA for approval of the order.426

Other misunderstandings arose later with respect to payment for the two 8-muffle furnaces. On 5 April 1943, Topf drew up the respective invoice for a total of 27,632.30 RM (27,600 RM for the furnaces plus 32.30 RM for transportation).427 On 2 June, the head of Gruppe C/Bauwesen of Higher SS and Police Leader Central Russia notified the Construction Inspectorate of the Waffen SS and Police East Germany (Bauinspektion der Waffen-SS und Polizei Reich-Ost), to which the Central Construction Office was attached, that the Construction Inspectorate Central Russia had already paid 42,600 RM for the four furnaces originally ordered for Mogilev.428 When the Central Construction Office learned about this, it not only felt that Topf’s invoice of 5 April 1943 was unfounded, but also that the Erfurt company had received (42,600 – 27,632.30 =) 14,967.70 RM more than it should have. Furthermore, the SS did not see why the invoice of 5 April 1943 amounted to 27,600 RM (plus 32.30 RM for shipment) or 13,800 RM per furnace, whereas the cost estimate of 16 November 1942 spoke only of 12,972 RM for one furnace.429

Topf replied that Reichsführer-SS had ordered four 8-muffle furnaces for a total price of 55,200 RM on 4 December 1941; moreover, as the SS had requested various modifications in the design of the 8-muffle furnace, Topf had applied a price increase of 6% or 828 RM, thus yielding a final cost of 13,800 Reichsmarks.430 Of the four furnaces ordered, one half of one furnace (four muffles) had gone to Mogilev, two were at Auschwitz, and the remaining furnace-and-a-half was still being held in the Topf warehouse at the disposition of Reichsführer-SS.431

At Auschwitz the matter was definitely clarified by civilian Employee Jährling, who made two hand-written entries on a copy of the letter from the Construction Inspectorate Central Russia, dated 2 June 1943, which the Central Construction Office had received. The first entry dates from 31 January, the second from 21 February 1944; Jährling summarizes the questions of payment from the administrative point of view: the SS had ordered four 8-muffle furnaces for a total price of 55,200 RM; the Construction Inspectorate Central Russia had already paid Topf on account 42,600 RM, to which the SS garrison administration Auschwitz had added another 10,000 RM on account,432 which meant that Topf was still entitled to 2,600 RM.433

For all intents and purposes, the remaining furnace-and-a-half, still held by Topf, was the property of Reichsführer-SS; Jährling’s computation was therefore correct, and Topf received only what it was still owed. The Construction Inspectorate Central Russia was late to be informed, because on 11 August 1944 this office once again asked the Central Construction Office whether the 42,600 RM already paid to Topf would be deducted from the final payment.434

In line with Topf’s letter of 7 July 1943, the remaining furnace-and-a-half were taken over by WVHA. On 16 August, the SS-Wirtschafter (business manager) at Higher SS and Police Leader (Höherer SS- und Polizeiführer) of the Government General sent a note to the Central Construction Offices at Heidelager, Krakow, Lemberg, Lublin and Warsaw, as well as to the New Construction Office at Radom, explaining that Office CIII held “a cremation furnace and a half = 12 muffles” (“Dem Amt CIII stehen z.Z. 1 ½ Einäscherungsofen = 12 Muffeln zur Verfügung.”) and asked to be informed by 1st September whether the above offices had any use for it.435

We know of a reply by the Bauleiter of Trawniki, a subcamp of Lublin (Majdanek) who, on 2 September, wrote to the Central Construction Office of the Main Camp – which had sent him a copy of the note of the SS business manager – the following letter:436

“No crematorium exists at this camp. Many protests have been raised against this situation. Construction of a crematorium would, however, be an urgent necessity. Of course, should the furnace and half available at Office C III be taken into consideration for Trawniki, this would have to be decided there [by the Lublin Central Construction Office].”

I found no evidence that this request was responded to.

Little is known about the construction and the operation of the two 8-muffle furnaces of Crematoria IV and V. Construction of Crematorium IV began officially on 9 October 1942,437 but Huta Co. had already embarked on preparatory work on 23 September.438 The facility was handed over to the camp administration on 19 March 1943.439 Construction of Crematorium V began on 20 November 1942;440 hand-over to the camp administration occurred on 4 April 1943.441

After a few weeks of operation, the furnace at Crematorium IV began to show cracks, as the Central Construction Office informed Topf on 3 April; Topf agreed to carry out the repairs free of charge, as the warranty of two months had not yet expired.442 Damage was undoubtedly more serious, however, because in the telegram of 14 May 1943 mentioned above, the Central Construction Office urgently requested Topf to make thermal and structural calculations for the chimneys at Crematorium IV as well.

More repair work on Crematorium IV was carried out between 1 and 7 June 1944 (30 doors and/or closures of the furnaces),443 and between 7 June and 4 July 1944, repair work was carried out on all four crematoria.443 Crematorium IV was rendered unserviceable in the so-called revolt of Sonderkommando on 7 October 1944; the service personnel (down to 53 men from 169) were only withdrawn on the 10th,444 however. On that date, the manpower at Crematorium V was also brought down, from 156 to 66 detainees.444 On 16 January 1945, Crematorium V was still in service with a workforce of 30 detainees.445 It was blown up by the camp SS guards just before the arrival of the Soviets.446


	7. Structure and Operation of the Topf Cremation Furnaces at Auschwitz-Birkenau

	7.1. The Coke-Fired Double-Muffle Furnace Auschwitz Type

Topf Co. built four furnaces of this type, three of which were set up in Crematorium I or the old crematorium at Auschwitz, with a fourth one built in the Mauthausen Crematorium.

The Mauthausen Furnace was ordered from Topf on 16 October 1941, but the New Construction Office of KL Mauthausen hesitated for a long time before installing it. The parts of the furnace were shipped to Mauthausen between 6 February 1942 and 12 January 1943,447 but only at the end of 1944 was it decided to erect it. A letter from Topf dated 20 December 1944 tells us that preparations were going on in the crematorium concerning the foundations of the furnace and the flue duct; Topf was waiting for this work to be finished before sending one of its builders.448 On 3 January 1945, Topf announced the arrival of the technician, Chief Engineer Schulze, scheduled for 9 January.449 The furnace was therefore built in January/February of 1945, which explains the fact that it has been preserved rather well. This furnace has remained practically intact and can be examined in situ.

As opposed to this, the two coke-fired Topf double-muffle cremation furnaces which are presently shown in Crematorium I at Auschwitz were refabricate by the Poles after the war in a haphazard way, with original parts taken from the furnaces dismantled by the SS in 1944. It is therefore useless to examine these refabrications in an effort to understand the structure or the operation of this type of furnace. Our technical description will hence be based on the Mauthausen Furnace. It will be illustrated by 35 photos of our own and will take into account the available documents concerning the furnaces at Auschwitz and Mauthausen which were of the same type. In fact, a letter from Topf to the Mauthausen Camp says in this respect:450

“We wish to underline that KL Auschwitz in Upper Silesia has just ordered from us a second coke-fired double-muffle furnace of the same design as intended for you.” [“Erwähnen möchten wir noch, dass auch das K.Z.L. Auschwitz O/S uns einen zweiten koksbeheizten Doppelmuffel-Ofen in derselben Ausführung, wie für Sie vorgesehen, jetzt in Auftrag gegeben hat.”]

Furthermore, the “order slip” sent by the Mauthausen New Construction Office to Topf on 16 October 1941 refers explicitly to a “double-muffle furnace, Auschwitz type.”451 Furthermore, the Topf letter dated 1st November 1940 had as an attachment the Topf Drawing No. D57253 (Document 202), which is exactly the design used for the first double-muffle furnace set up at the Auschwitz Crematorium. Another attachment to the letter was Drawing No. D58173, which we have studied in the preceding chapter (Document 163).452 We will show, first of all, the Topf cost estimate for KL Auschwitz dated 13 November 1940 (Document 193), which is practically identical with the one for Mauthausen dated 6 January 1941 (Document 164):453

“Quotation

Our Department: D/Prf.

Offer No. 40/999

House Phone No. 123

Date: 13 Nov. 40

Reichsführer SS,

Head of German Police,

Main Office Budget and Construction,

New Construction Office KL Auschwitz,

Auschwitz /Upper Silesia

Subject: 1 coke-fired Topf double-muffle cremation furnace with blower

Prepared by head engineer Prüfer!

Prep.: Prf/Hes.


	
		
				
#


				
Description


				
 


		

		
				
1


				
coke-fired Topf double-muffle furnace with blower


				
 


		

		
				
 


				
including the following services and parts


				
 


		

		
				
 


				
The foundations of the furnace and of the flue duct must be provided by the customer in accordance with our specifications, at no cost to us.


				
 


		

		
				
 


				
Bricks, sand, lime and cement of the outer brickwork. The best bricks will be selected for the facing of the furnace.


				
 


		

		
				
 


				
The necessary refractory materials consisting of normal and wedge-shaped bricks, Monolite packing and the corresponding mortar.


				
 


		

		
				
 


				
For the insulation of the furnace, bricks of diatomaceous earth, rock wool and the necessary diatomaceous-earth mortar.


				
 


		

		
				
 


				
Wrought-iron anchoring bars, with T, U and angled sections, tightening rods, bolts and nuts.


				
 


		

		
				
 


				
Coke-fired Topf double-muffle furnace with blower

including the following services and parts

The foundations of the furnace and of the flue duct must be provided by the customer in accordance with our specifications, at no cost to us.

Bricks, sand, lime and cement of the outer brickwork. The best bricks will be selected for the facing of the furnace.

The necessary refractory materials consisting of normal and wedge-shaped bricks, monolite tamping mass and the corresponding mortar.

For the insulation of the furnace, bricks of diatomaceous earth, rock wool and the necessary diatomaceous-earth mortar.

Wrought-iron anchoring bars, with T, U and angled sections, tightening rods, bolts and nuts.


				
 


		

		
				
 


				
Cast- and wrought-iron fittings such as:


				
 


		

		
				
2


				
Cast-iron introduction doors with cast-iron frames. The doors will have Monolite cladding on the inside.


				
 


		

		
				
6


				
Cast-iron closures for the air channels.


				
 


		

		
				
4


				
Cast-iron ash-extraction doors.


				
 


		

		
				
2


				
Cast iron loading doors for the gasifiers.


				
 


		

		
				
2


				
Wrought-iron ash receptacles.


				
 


		

		
				
2


				
Wrought-iron frames for the flue-duct dampers, lined with Monolite, including pulleys, cables and counterweights, the necessary stokers.


				
 


		

		
				
2


				
Cast-iron hearth covers.


				
 


		

		
				
2


				
Horizontal grates.


				
 


		

		
				
1


				
Blower device consisting of a blower with its 3-phase directly coupled 1.5-hp motor and the necessary conduits.


				
 


		

		
				
 


				
Installation of the furnace


				
 


		

		
				
 


				
Presence of a builder for the construction of the furnace, including travel expenses, daily rates as well as social-security contributions.


				
 


		

		
				
1


				
Corpse-introduction system, wrought iron, consisting of a mobile wrought-iron cart with the necessary rails.


				
 


		

		
				
 


				
Free delivery to Auschwitz/Upper Silesia


				
 


		

		
				
 


				
Price of the furnace:


				
RM 7,753


		

		
				
 


				
Weight for authorization code: 2,600 kg of iron.


				
 


		

		
				
 


				
During construction, our builder must be supplied with two assistants at no cost to us.”


				
 


		

	

Beside the offer dated 6 January 1941, we have three more estimates for the coke-fired double-muffle furnace sent by Topf to Mauthausen, dated 1st November 1940, 30 April and 31st October 1941 (Documents 194-196) which differ only in the prices and the weights of the metal parts.

Document 197, translated here, lists the elements of the second cremation furnace for KL Auschwitz, shipped by Topf on 17 January 1941:454


	
		
				
ID


				
#


				
Packing
Type


				
No. of
Pieces


				
Description


				
Weight in kg


		

		
				
net


				
gross


		

		
				
 


				
 


				
 


				
 


				
Parts for double-muffle furnace


				
 


				
 


		

		
				
22293


				
6


				
loose


				
6


				
U-bars NP 12, each 1,950 mm long


				
 


				
 


		

		
				
 


				
4


				
“


				
4


				
I-bars NP 12, each 1,950 mm long


				
 


				
 


		

		
				
 


				
2


				
“


				
2


				
Angle bars 50/5, each 2,780 mm long


				
 


				
 


		

		
				
 


				
2


				
“


				
2


				
Dto. each 2,400 mm long


				
 


				
 


		

		
				
 


				
4


				
“


				
4


				
Dto. each 1,070 mm long


				
 


				
 


		

		
				
 


				
4


				
“


				
4


				
Dto. 80/8, each 1,070 mm long


				
 


				
 


		

		
				
 


				
4


				
“


				
4


				
Dto., 40/4, each 1,232 mm long


				
 


				
 


		

		
				
 


				
4


				
“


				
4


				
Dto., 60/6, each 800 mm long


				
 


				
 


		

		
				
 


				
2


				
“


				
2


				
Flat bars 100/10 mm with 4 rollers


				
 


				
 


		

		
				
 


				
2


				
“


				
2


				
Introduction doors 600/600 mm clearance


				
 


				
 


		

		
				
 


				
2


				
“


				
2


				
Hearth doors 280/350 mm


				
 


				
 


		

		
				
 


				
14


				
“


				
14


				
Anchoring bolts  19 mm


				
 


				
 


		

		
				
 


				
2


				
“


				
2


				
Hearth doors 280/350 mm


				
 


				
 


		

		
				
 


				
2


				
“


				
2


				
Angle bars 80/8, length each 1,650 mm


				
 


				
 


		

		
				
 


				
1


				
“


				
1


				
T-bars, 80/80, length 1,650 mm


				
 


				
 


		

		
				
 


				
1


				
“


				
1


				
Flat bar 50/8, length 2,500 mm


				
 


				
 


		

		
				
 


				
 


				
 


				
 


				
[p. 2, cont’d.] also


				
 


				
 


		

		
				
 


				
2


				
“


				
2


				
Flue-gas dampers 350/600 mm


				
2,036


				
2,036


		

		
				
 


				
2


				
“


				
2


				
Housing for latter


		

		
				
 


				
6


				
“


				
6


				
Air-channel closures 108/128 mm


		

		
				
 


				
2


				
“


				
2


				
Ash receptacles 350/320 mm


		

		
				
 


				
2


				
“


				
2


				
Stokers, length circa 3,000 mm


		

		
				
 


				
30


				
“


				
30


				
Square bars 40/40 each 630 mm long


		

		
				
 


				
34


				
“


				
34


				
Dto., each 740 mm long


		

		
				
 


				
1


				
“


				
1


				
Tubing 120/124 mm


		

		
				
 


				
1


				
“


				
1


				
Boiling tube 82/89 , length 1,560 mm


		

		
				
 


				
1


				
“


				
1


				
Dto. length 1,660 mm


		

		
				
 


				
2


				
“


				
2


				
Loading-shaft closures


		

		
				
 


				
10


				
“


				
10


				
Rails 50/50/5 with anchors


		

		
				
 


				
1


				
box (?)


				
2


				
Asbestos panels 5 mm thick


				
10.5


				
14


		

		
				
 


				
13


				
paper bags


				
rock wool


				
 


				
500


				
 


		

		
				
 


				
2


				
“


				
Monolite


				
 


				
 


				
 


		

		
				
 


				
1


				
cloth bag


				
Monolite


				
117


				
117


				
 


		

		
				
22515


				
10


				
loose


				
10


				
Fireclay bricks, 560 mm long


				
460


				
460


		

		
				
22469


				
1


				
“


				
1


				
Blower 120/300 with electric motor SO 37/2, 5,5 hp


				
90


				
90


		

		
				
 


				
1


				
box


				
4


				
Lag bolts 3/8 × 150 mm


				
0.5


				
81


		

		
				
 


				
 


				
 


				
1


				
3-way switch, star type


				
4


				
 


		

		
				
22293


				
 


				
 


				
4


				
Fireclay bricks for fire door


				
48


				
 


		

		
				
 


				
 


				
 


				
1


				
Metal cable  10 mm, length 10 m


				
3.5


				
 


		

		
				
 


				
 


				
 


				
4


				
Grommet thimbles, 8 blocking devices


				
1.5


				
 


		

		
				
 


				
 


				
 


				
 


				
Various bolts and spacers


				
8


				
 


		

		
				
 


				
 


				
 


				
 


				
Subtotal


				
 


				
3,181


		

		
				
 


				
 


				
box


				
8


				
Lag bolts 3/4” length 250 mm


				
5


				
 


		

		
				
 


				
 


				
 


				
4


				
Lag bolts 3/8” length 100 mm


				
0.5


				
 


		

		
				
98265


				
 


				
 


				
4


				
Cable rollers 150/125


				
6.5


				
 


		

		
				
20809


				
1


				
box


				
1


				
Complete engraving device


				
 


				
12


		

		
				
 


				
 


				
 


				
 


				
Total weight


				
 


				
3,193


		

	

The second furnace included, moreover, a case of custom-shaped refractory bricks (305 by 250 by 60 mm, net weight 16.5 kg) which Topf shipped on 20 December 1940,455 50 bags of mortar mixture shipped a day later456 as well as two cement counter-weights with eyelet holes which went out on 21 January 1942,457 similar to those shown in Photo 172 which were used to move the dampers of the flue duct.

The cost estimate of the third furnace, dated 25 September 1941 (Document 198) is practically the same as the one dated 13 November 1940 concerning the second furnace; the only differences are the price (7,332 instead of 7,753 RM), the weight of the metal parts (2,870 instead of 2,100 kg) and the mention of a rotatable platform (Drehscheibe).

The bill of lading of 21 October 1941 (Document 199), translated here, refers also to the third furnace:458


	
		
				
ID


				
#


				
Packing
Type


				
No. of
Pieces


				
Description


				
[Weight]


		

		
				
41/1980/1


				
 


				
Parts for TOPF coke-fired double-muffle incineration furnace


				
 


				
 


		

		
				
23131


				
2


				
loose


				
2


				
Angle bars 90/9, length 2,000 mm


				
62


				
62


		

		
				
 


				
4


				
“


				
4


				
“ 80/8, length 1,235 mm


				
47


				
47


		

		
				
 


				
2


				
“


				
2


				
Introduction doors 600/600 mm


				
425


				
425


		

		
				
 


				
4


				
“


				
4


				
Angle bars 50/5, length 1,235 mm


				
19


				
19


		

		
				
 


				
2


				
“


				
2


				
Hearth doors 280/350 mm


				
90


				
90


		

		
				
 


				
1


				
“


				
1


				
Angle bar 50/5, length 2,330 mm


				
8.5


				
8.5


		

		
				
 


				
6


				
“


				
6


				
Air-channel closures108/126 mm


				
50


				
50


		

		
				
 


				
1


				
“


				
2


				
Angle bars 60/6, length 1,945 mm riveted


				
24.5


				
24.5


		

		
				
 


				
13


				
“


				
13


				
Anchoring rods  16 mm


				
55


				
55


		

		
				
 


				
4


				
“


				
4


				
I-bars NP 12, length 2,000 mm


				
90


				
90


		

		
				
 


				
6


				
“


				
6


				
Angle bars 50/5, length 824 mm


				
18


				
18


		

		
				
 


				
2


				
“


				
2


				
Angle bars 90/9, length 2,000 mm


				
56


				
56


		

		
				
 


				
2


				
“


				
2


				
Angle bars 50/5, length 1,130 mm


				
8


				
8


		

		
				
 


				
1


				
“


				
1


				
Flat bars 70/10, length 2,520 mm


				
13


				
13


		

		
				
 


				
2


				
“


				
2


				
Angle bars 80/8, length 1,600 mm


				
30


				
30


		

		
				
 


				
2


				
“


				
2


				
Dto.


				
30.5


				
30.5


		

		
				
 


				
4


				
“


				
4


				
Dto. 50/5, length 1,235 mm


				
19.5


				
19.5


		

		
				
 


				
2


				
“


				
2


				
Hearth doors 280/350 mm


				
90


				
90


		

		
				
 


				
1


				
“


				
1


				
Flat bars 70/10, length 2,520 mm


				
13


				
13


		

		
				
 


				
4


				
“


				
4


				
Flat bars 80/8, actual length 790 mm


				
19


				
19


		

		
				
 


				
2


				
“


				
2


				
Loading-shaft closures 270/340 mm clear space


				
126


				
126


		

		
				
 


				
 


				
 


				
 


				
Subtotal


				
 


				
1,294


		

		
				
 


				
2


				
“


				
2


				
Flat bars 70/10, length 770 mm


				
8


				
8


		

		
				
 


				
2


				
“


				
2


				
Flat bar holders with 2 cable rollers


				
27


				
27


		

		
				
 


				
2


				
“


				
2


				
Frame for flue-channel dampers


				
19


				
19


		

		
				
 


				
2


				
“


				
2


				
Housings for flue-channel dampers


				
34


				
34


		

		
				
 


				
2


				
“


				
2


				
counterweights  240 mm


				
72


				
72


		

		
				
 


				
2


				
“


				
2


				
Ash receptacles


				
12


				
12


		

		
				
 


				
2


				
“


				
2


				
Stokers


				
12


				
12


		

		
				
 


				
30


				
“


				
30


				
Square bars 40/40, length 630 mm


				
255


				
255


		

		
				
 


				
4


				
“


				
4


				
Square bars 40/40, length 740 mm


				
37


				
37


		

		
				
 


				
3


				
“


				
3


				
Sheet-metal tubing  120 mm


				
46


				
46


		

		
				
 


				
10


				
“


				
10


				
Fireclay grate blocks K 6 length 650 mm


				
440


				
440


		

		
				
23133


				
10


				
“


				
10


				
Rails for introduction cart


				
83


				
83


		

		
				
 


				
1


				
“


				
1


				
Mobile cart


				
100


				
100


		

		
				
 


				
1


				
“


				
1


				
Introduction cart with discharge device


				
303


				
303


		

		
				
 


				
6


				
“


				
6


				
counterweights 300/190/210 mm


				
264


				
264


		

		
				
23238


				
1


				
“


				
1


				
Blower 120/300 with 3-phase 1.5 hp motor


				
50


				
50


		

		
				
27410


				
10


				
“


				
10


				
Fireclay grate blocks K 6a, length 650 mm


				
440


				
440


		

		
				
23131


				
1


				
“


				
1


				
I-bar NP 12, length 2,000 mm


				
22.5


				
22.5


		

		
				
23131


				
1


				
case


				
2


				
Company name plates


				
0.1


				
0.1


		

		
				
 


				
 


				
 


				
10


				
Lin. meters of cable  10 mm with grommet thimbles and blocking device


				
5


				
 


		

		
				
 


				
 


				
 


				
 


				
Various bolts


				
16


				
 


		

		
				
 


				
 


				
 


				
 


				
 


				
 


				
 


		

		
				
 


				
 


				
 


				
 


				
 


				
3,548.5


		

	

The final invoice (Schluss-Rechnung) for the third furnace (Document 200) not only lists the parts supplied by Topf to the Central Construction Office, but also shows the on-account made by the cashier of Bauinspektion der Waffen-SS und Polizei Reich “Ost” and the credit granted by the company on 13 July 1942. In accordance with normal practice, the invoice has the date of the preceding partial invoice (Teil-Rechnung), dated 16 December 1941, but was itself established in early June of 1942:459


	
		
				
#


				
Object


				
 


		

		
				
 


				
concerning:


				
 


		

		
				
 


				
Supply and erection of a Topf coke-fired double-muffle incineration furnace without foundations or smoke channel, viz:


				
 


		

		
				
 


				
Supply of bricks and mortar materials for the brick mantle, the necessary fireclay materials, Monolite tamping mass, bricks of diatomaceous earth, diatomaceous mortar and slag wool for the insulation of the furnace, wrought-iron anchoring, cast- and wrought-iron doors, as well as compressed-air unit consisting of compressed-air blower with 3-phase motor and the necessary conduits.

Dispatch of a builder including his travel expenses, daily rates and social-security contributions for the construction of the furnace.

Supply of wrought-iron corpse-introduction device consisting of coffin-introduction cart, shoving cart, rails and rotary plate.


				
 


		

		
				
 


				
In other respects in accordance with our cost estimate of 25 September 1941 and our order confirmation of 25 September 1941.


				
 

7,332


		

		
				
 


				
Cost of transportation for the steel parts loaded at Erfurt as per freight bill of 21 October 1941


				
 

186.10


		

		
				
 


				
 


				
7,518.10


		

		
				
 


				
– payment on account of 31 January 1942


				
3,650.--


		

		
				
 


				
 


				
3,868.10


		

		
				
 


				
– credit for rotatable platform not supplied


				
82.--


		

		
				
 


				
 


				
3,786.10


		

		
				
 


				
Our order no. 41 D1980


				
 


		

		
				
 


				
Our invoice no. 2363


				
 


		

		
				
 


				
To: Reichsführer-SS

and head of German police

Hauptamt Haushalt und Bauten

KL Auschwitz, Upper Silesia.


				
 


		

	

The elements of the Mauthausen Furnace are likewise listed in the Topf Bill of Lading of 12 January 1943 (Document 201, not translated) which we shall discuss later.

The design of the coke-fired double-muffle furnace is shown in Topf Drawing D57253, dated 10 June 1940, which refers to the first furnace set up in the Auschwitz Crematorium (Document 202). The description which follows is based on this drawing and on the examination of the Mauthausen Furnace, as well as on the documents concerning the double-muffle cremation furnace, Auschwitz Type, presented in this chapter. The numbers in parentheses refer to Documents 202a through e.

The furnace (photo 51) is enclosed in a solid outer brick structure by means of a number of anchoring bars (Verankerungs-Eisen) consisting of bars having a T-section (No. 1) a U-section (No. 1a) and an angled section (No. 1b; T-, U- und Winkeleisen), anchoring rods (Anker), bolts and nuts.

The dimensions of the Mauthausen Furnace are practically identical to those shown in Drawing D57253, which correspond to the dimensions of the anchor bars, as shown in the following table:


	
		
				
 


				
Mauthausen
Furnace


				
Drawing D57253


				
Anchor bars


		

		
				
Height


				
1,860 mm


				
1,850 mm


				
1,950 mm


		

		
				
Width


				
2,520 mm


				
2,500 mm


				
2,500 mm


		

		
				
Length (w/o gasifiers)


				
2,800 mm


				
2,780 mm


				
2,780 mm


		

		
				
Length (with gasifiers)


				
3,430 mm


				
3,380 mm


				
 


		

		
				
Surface area (w/o gasifiers)


				
25 m²


				
 


				
 


		

		
				
Surface area of gasifiers


				
7 m²


				
 


				
 


		

		
				
Surface area, total


				
32 m²


				
 


				
 


		

	

The furnace is equipped with two incineration chambers (Einäscherungskammer) or muffles (No. 2; Photos 52-56), each of which has the following dimensions:


	
		
				
Height:


				
700 mm


		

		
				
Width:


				
700 mm


		

		
				
Length:


				
2,000 mm


		

		
				
Surface area (w/o grate):


				
4.5 m²


		

		
				
Volume (including ash chamber):


				
1.4 m³


		

	

The lateral walls of the muffles possess four rectangular openings (Photos 52-54) linked to two air-supply channels (Luftkanäle; Photo 57) which run through the sidewalls of the furnace parallel to the muffles and open up to the outside as two air-intake vents (Lufteintritte) closed by two raisable cast-iron doors (Luftkanalverschlüsse), 108 by 128 mm in size, at the front next to the corpse-introduction doors of the muffles (Photos 58f.). These channels allow feeding secondary combustion air to the muffles.

At the apex of the vaults of both muffles, in line with the longitudinal axis, we have the openings of four tubes (Photos 60f.) connected to the blower ducts (Druckluftleitung) coming from the blower itself (Druckluftgebläse). The function of this device is to feed combustion air to the muffle, especially if a coffin is used.

The central wall separating the two muffles has three rectangular openings (No. 3; Photos 62-65) some 210 mm × 270 mm in size. The thickness of the refractory brickwork is 260 mm. These openings are to ensure the heat exchange between the two muffles.

At the front (Photos 66), the muffles are closed by two cast-iron corpse-introduction doors (Einführtüren or Einführungstüren) 600 mm × 600 mm, opening to the outside. These doors are lined on the inside with refractory (Photo 67). In the center of the lower portion of the doors there is an air-feed hole closed on the outside of the door by means of a raisable cast-iron lid of standard type, which, however, has in its center a round inspection hatch (Schauluke), 45 mm in diameter (Photos 67f.). At the rear the muffles are closed by the refractory brickwork (Photo 65).

The floor of the muffle is constituted by a horizontal grate made of fireclay (Schamotterost; No. 5) consisting of five transverse fireclay bars (Schamotteroststeine; No. 6; Photos 52-54) on which the corpse was placed.

Underneath each grate, there is an inclined and V-shaped ash floor (Aschenschräge; No. 7) which ends in a narrower (340 mm) combustion chamber (No. 8; Photo 72) where the post-combustion (Nachverbrennung) of the corpse parts took place which had dropped through the grate. The front portion of the post-combustion chamber acted as an ash receptacle (Aschenraum; Photos 69-71). The ashes were extracted by means of dedicated scrapers (Kratzer) through the cast-iron ash-removal ports (Ascheentnahmetüren; No. 9), 280 mm × 350 mm in size, positioned at the front of the furnace below the muffle doors (Photos 69-71). On the side walls of the two post-combustion chambers, towards the front of the furnace, are two rectangular outlets (No. 10) through which the discharge gases passed on into the two lateral flue-gas ducts (Rauchkanäle; No. 11) below ground. In the Mauthausen Furnace, the ash chambers of the two muffles are linked by a large opening in the central wall (Photo 72), whereas at Auschwitz the combustion chambers were separate.

The flue-gas ducts have a cross-section of 350 mm × 600 mm, and each one could be closed by a damper set into the duct (Rauchkanalschieber; No. 12), made of refractory material and measuring 350 mm × 600 mm as well, running vertically in a wrought-iron frame (Rauchkanalschieberrahmen) and operated by means of a cable (Drahtseil) and two rollers (Seilrollen). The rollers were welded to an anchoring bar which appears in Photos 100f.

Before reaching the chimney (Schornstein; No. 13a), the two flue ducts come together in a single duct which could be closed by means of the main damper of the flue duct (Hauptkanalschieber; No. 13) which operates like the secondary dampers.

On each of the side walls of the furnace we have an air-entry port (Lufteintritt) closed by means of a cast-iron cover of standard type, which can be raised (Photos 73f.); these openings are linked to two air channels each which open up inside the post-combustion chambers as two small rectangular openings on their external side walls (Photo 72) and were used to feed combustion air into these chambers. On the left side of the furnace one can see a portion of the compressed-air duct (Druckluftleitung; No. 14; Photos 75f.) which was originally connected to the blower (Druckluftanlage; No. 15) located below, at the point where the floor has no tiles.

The rear wall of the furnace sports a service pit (Schacht; No. 16; Photo 77) whose dimensions are 2,610 mm (width) × 1,540 mm (length) × 950 mm (height). It has four steps (No. 16a) and provides access to the two gasifiers, housed in a brick structure (No. 17; Photos 75, 77f.), measuring 2,520 mm (width) × 630 mm (length) × 1,430 mm (height). The corresponding dimensions of Drawing D57253 are 2,500 mm × 600 mm × 1,400 mm, respectively.

On the inclined top surface of this brick structure there are the two closures (Generatorfülltüren; No. 18; Photos 77f.) of the gasifiers’ loading shafts (Generatorschächte; No. 18a; Photo 79) which open into the generators themselves.

The generators (Generatoren) are shaft-like chambers, closed below by the horizontal grates (Planroste; No. 20) of the hearths. The grates are constituted by eight square bars (Vierkanteisen) measuring 40 mm × 40 mm × 630 mm and four support bars (Auflager-Eisen) having the same section but a length of 740 mm (Photos 99-101). The grate itself measures 500 mm × 500 mm, or 0.250 square meters. The throughput capacity of the grate is about 30 kg/hr of coke.460 In their upper portions, towards the muffle interior, the gasifiers narrow into the gasifier neck (Generatorhals; No. 21), which opens up into the muffle below the bars of the grate.

Up to the level of the fire bridge (Feuerbrücke; No. 22) in the neck, the gasifier has a volume of about 0.175 cubic meters.

Aside from the horizontal grate (Planrost; No. 20), the hearth (Feuerung) consists of the hearth door (Feuertür; No. 23; Photo 80) used for removing of coke slag and ash (hence it is also called ash-removal door – Ascheentnahmetür), and an air-feed opening (Lufteintritt) for the primary combustion air to the gasifier, equipped with a raisable standard cast-iron closure (Photo 81).

According to the “List of materials for a Topf double-muffle incineration furnace” dated 23 January 1943 (Document 203) the refractory mass of the furnace consisted of:

– 800 standard fireclay bricks, Type SS

– 800 standard fireclay bricks, Type A

– 500 standard fireclay wedges, Type SS

– 400 standard fireclay wedges, Type A

– 1,400 kg of fireclay mortar

– 2,500 kg Monolite packing mass

The insulation of the furnace was assured by 1,300 white bricks of diatomaceous earth (insulating bricks) and 400 kg of insulating mortar. The standard bricks (Normalstein) measured 65 mm × 120 mm × 250 mm,461 giving a volume of 1,950 cubic millimeters. The wedge or semi-wedge bricks (Halbwölber) measured 66/58 mm × 120 mm × 250 mm for a volume of 1,845 cubic centimeters.462

As the density of the fireclay bricks is about 1,800 kg/m³, the mass of the two types of bricks was:

(1950 cm ³ × 1800 kg/m³) ÷ (106 cm³/m³) = 3.51 kg, and

(1845 cm³ × 1800 kg/m³) ÷ (106 cm³/m³) = 3.32 kg, respectively.     [Eq. 108]

Hence, the mass of the furnace refractory brickwork was:


	
		
				
800 × 3.51 kg =


				
2,808 kg


		

		
				
800 × 3.51 kg =


				
2,808 kg


		

		
				
500 × 3.32 kg =


				
1,660 kg


		

		
				
400 × 3.32 kg =


				
1,328 kg


		

		
				
 


				
8,604 kg


		

	

To this the mass of the fireclay mortar (1,400 kg) must be added, resulting in a total mass of about 10,000 kilograms. The Monolite caulking mass, being located in the space behind the insulation, is not counted as part of the refractory brickwork.

For the two gasifiers feeding the mobile oil-fired double-muffle furnace for the Gusen Crematorium, 1,000 normal and wedge-type bricks were used as well as 500 kg of fireclay mortar (Document 169), resulting in a total weight of roughly 4,000 kilograms.

Hence, the weight of the refractory brickwork of the double-muffle furnace can be split up in the following manner:


	
		
				
2 muffles of 3,000 kg each =


				
6,000 kg


		

		
				
2 gasifiers of 2,000 kg each =


				
4,000 kg


		

		
				
 


				
10,000 kg


		

	

The post-combustion chamber is included in the weight of the muffle.

The Auschwitz Crematorium (Photo 86) was originally designed as shown on the Topf Drawing D57999 dated 30 November 1940 (Document 204). The second furnace had not yet been erected. The morgue (Leichenhalle) still had an L-shaped extension on the right-hand side.

Topf Drawing D59042 (25 September 1941) shows the positioning of the third furnace in the crematorium (Document 205). On this drawing, the extension of the morgue has been separated by a wall and has become a storage space for urns. The Central Construction Office Drawing 1241 of 10 April 1942 shows the definitive layout of the crematorium as of that date (Document 206). On 3 July 1942, this drawing was revised to show the location and structure of the new chimney (Document 207).

It is highly likely that the crematorium ceased its operation on 19 July 1943; the furnaces were torn down later. After the end of World War II, the Poles fabricated Furnaces 1 and 2, using the original parts which the SS had dismantled; many of these parts are still held in the former coal store of the crematorium (Photos 107-109), but some elements from the 8-muffle furnace were used as well.

In spite of the existence of the above drawing and probable advice from former detainees who had worked in the crematorium, the refabrication was carried out in a manner heedless of technical or historical accuracy. In the front portion, both the transverse anchor bars and the air channels next to the muffle doors are missing; moreover, the introduction doors of the two furnaces have been switched from one side to the other: the left-hand door to the right and vice-versa (Photos 87-91; cf. Photo 51).

In the rear portion, the brickwork of the gasifier is missing (Photos 97f.; cf. Photos 75, 77 and 78); the lids of the gasifier-loading shafts are set into a smooth vertical wall above the grates, as in an ordinary stove, and the hearth doors were placed underneath the former, like ash removal doors, again as in a normal stove. The furnaces could not have operated in this manner.

Due to this faulty refabrication, the two furnaces have been lengthened from about 2.80 to 3.40 meters. On the sides two closure devices for the air feed were mounted (Photo 96), the smaller one of which is original but in the wrong place (cf. Photos 73 and 74) whereas the larger one belonged to the 8-muffle furnace.

The rear part of the muffles was aged artificially, presumably by burning wood in the muffles (Photos 92-95).

The muffle grates consist of six shaped fireclay blocks (Photos 93-95) with slits of some 50 mm, which are neither in agreement with Topf Drawing D57253 nor with the grate bars of the Mauthausen furnace. The Topf bill of lading of 17 January 1941 (Document 197) mentions ten fireclay blocks for the grate (Schamotte-Roststeine) – five for each muffle – having a length of 56 mm and a total weight of 460 kg, thus 46 kg for each block. The digits indicating the length have been swapped by mistake, as can be seen from the Topf bill of lading dated 21 October 1941, which speaks of ten fireclay blocks for the grate, Type K6, having a length of 65 cm (total weight 440 kg) and ten more, Type K6a, having the same length (and weight). Each muffle, though, required only five such blocks, which would indicate that the other ten were surely spares.

In the furnaces of Crematorium I at Auschwitz there are currently six such blocks, which means that during the refabrication the furnace was made longer than it originally was. The blocks rested on the brickwork of the post-combustion chamber, about 25 mm from the muffle walls, which means that the muffles were 700 mm wide; the joints were filled with refractory mortar. This type of grate was not intended for a rapid cremation, because with slits of hardly 50 mm, combustion takes place entirely in the muffle, with only the ash itself dropping down into the post-combustion chamber; the initial part of a cremation taking place in the main combustion chamber is thereby prolonged considerably as compared to the time required with grates with wider openings.

In the foundations of the third furnace, which was not rebuilt, the remains of the hearth grates can still be seen (Photos 100f.). The grates consist of seven longitudinal square bars (Photo 99) supported by two square bars placed transversely (Photo 101); the cross-section (40 mm × 40 mm) and the length of the longitudinal bars (630 mm), as well as that of the supporting bars (740 mm) are the same as indicated in Topf’s bills of lading of 17 January and 21 October 1941. The first document mentions 34 supporting bars, but this is a mistake, as we can see from the second document as well as from the bill of lading dated 12 January 1943 and the one dated 24 February 1943 (Document 208, not translated) which have 30 square bars 40 mm/40 mm × 630 mm and four bars 40 mm/40 mm by 740 mm for the gasifier grates. Fifteen grate bars and two supporting bars were thus shipped for each gasifier.

The original grates that are still visible and the respective width of the gasifier necks (some 50 cm) exclude the possibility that the fifteen bars for each one of the hearths were mounted all at the same time. The left-hand grate of the third furnace has seven bars, but one has been removed; we may hence rightly assume that the grates initially consisted of 8 bars.

The discharge-gas system is shown in Topf Drawing D57253 for the first furnace (Document 202; in particular Documents 202a, 202b, and 202d), and D59042 for the third (Document 205). At the Auschwitz Crematorium, the outlets of two smoke ducts are still visible in the foundations of the third furnace (Photo 102).

Each furnace had its dedicated blower device (Druckluftanlage; for the first furnace cf. Document 202b, No. 15) consisting of the blower itself (Druckluftgebläse; No. 15a), driven by a directly mounted 3-phase electric motor of 1.5 hp (No. 15b), and the air conduits (Druckluftleitung or Rohrleitung; No. 14). Structure and operation of the blowers will be discussed in the next chapter.

For the first and the third furnace, the blower is shown in Drawings D57253 and D59042, respectively, and for the second furnace it is mentioned in the quotation of 13 November 1940 (Document 193).

Originally, the chimney (Schornstein; Document 202e, No. 13a) had a square cross-section, 500 mm × 500 mm. The draft enhancer (Saugzug-Anlage; Document 202e, No. 13b), which had a capacity of about 4,000 m³/hr of spent gas, consisted of a blower (Saugzug-Gebläse; No. 13d) driven by a directly mounted 3-phase 3-hp electric motor (No. 13c) and a rotary vane (Drehklappe) separating the intake chamber from the compression chamber. The operation of this device is explained in Topf’s service instructions (Document 209):463

“Operating instructions for the Topf draft enhancer.

If the draft of the furnace is insufficient, the draft enhancer mounted on the chimney must be started up.

Care must be taken to start the motor first, and only then the damper in the chimney may be closed. The water supply for the water-cooled bearing must run at all times.

After the end of the incineration, the rotary vane in the chimney must be opened first, before the motor and the cooling water are stopped.

Furthermore, it is necessary to make sure that there is always enough water in the tank.”

Topf’s cost estimate of 13 November 1940 does not speak of a draft enhancer. The explanation is provided by Topf’s letter of transmittal in which we can read:464

“As we assume that this furnace will be connected to the same chimney of the present crematorium, the purchase of a further draft enhancer is not necessary as [the existing one] can be used in alternation for both furnaces. It is also possible to operate both furnaces [simultaneously] with this device.”

The draft enhancer is not mentioned either in Topf’s bill of lading of 21 October 1941, nor in the final invoice for the third furnace because this furnace was connected to the existing device as well; this is confirmed by Drawing D59042 showing only one draft enhancer in the space between the buidling and the chimney.

As we have seen in Chapter 6, the chimney of the crematorium was taken down and replaced by another between June and August of 1942. The new chimney, displaced some 10 meters along the axis of the old one, had a square cross-section 0.90 m × 0.90 m and was 15 m high (Document 178). The three double-muffle furnaces of the crematorium were linked to it by means of two flue ducts, 0.70 m × 0.80 m, which had a refractory lining 12 cm thick. The duct in line with the old chimney, having a length of 12.20 m, was used for Furnaces 1 and 2, the transverse one, 7.375 m long, for the third furnace (Document 179).

The loading system of the muffles themselves consisted of a corpse-introduction device (Leicheneinführungs-Vorrichtung) having a coffin-loading cart (Sargeinführungswagen) moving on rails (Laufschienen; Document 202b, No. 24) and a semi-cylindrical cart (Verschiebewagen) running above it. These devices are still visible today in the Auschwitz Crematorium (Photo 87). Their operation can be described in the following manner:

In front of each one of the three furnaces are two rails set into the floor for moving the cart; perpendicular to these rails are connected two wider rails which carry a rotatable platform (Drehscheibe) mounted on a flat cart (Document 205a, No. 25 and 26, and Photos 105f.). This platform enabled the carts to be moved from one set of rails to the other.

In the ceiling of the furnace hall of the Auschwitz Crematorium, above the first and the second furnaces, we have two ventilation shafts (Photo 103) opening up into two small shafts (Photo 104) on the flat roof of the crematorium.

The crematorium chimney shown in Photo 86 was rebuilt by the Poles after the war. The administration of the Auschwitz Museum has attached a commemorative plaque to the wall next to the second furnace, bearing an inscription in four languages (Polish, English, French and Russian), stating (see Photo 110):465

“Crematorium I was working in the period from 1940 to July 1943. About 70000 corpses prisoners, gased, shot, killed at work or deceased in camp, were cremated here.” (Bad English in the original)

The operation of the double-muffle furnace is explained in Topf’s operating instructions (Document 210). For the sake of clarity, I have added comments and references to the photos and other documents concerning the furnace in brackets […]. Text in normal parentheses (…) appear in the original text.466

“Operating instructions for the coke-fired Topf double-muffle incineration furnace.

Before any coke is fed to the two coke generators [Photo 78, through the two loading shafts, Photo 79], both flue-duct dampers [Documents 202b & 202d] on the furnace must be opened, as well as the main flue-duct damper [Document 202e, No. 13] and/or the rotating vane [of the Saugzuganlage] on the chimney.

Now fire can be lit and maintained in the two generators; care must be taken to make sure that the secondary covers to the right and left of the ash-removal doors [Photos 78 and 81] (coke generator) are open.

Once the incineration chamber shows a satisfactory red glow (about 800°C), the corpses can be introduced successively into the two chambers.

At this point, it is advisable to switch on the air compressor located at the side of the furnace [Document 202b, No. 15] and to let it run for about 20 minutes. By observation, it must be decided whether too much or too little fresh air enters the two chambers.

Control of the air flow is effected by means of the rotary vane located in the air duct. Furthermore, the air-entry ports to the right and left of the introduction doors [Photos 58 and 59] must be half-open.

As soon as the corpse parts have dropped from the fireclay grate [Photo 52] onto the inclined ash-plate below [into the post-combustion chamber, Photo 72], they must be moved forward towards the ash-removal door [Photo 71] by means of the scraper. These parts may remain here for another 20 minutes for post-combustion. Then the ash is transferred into the ash container and set aside for cooling.

In the meantime, new corpses will be introduced successively in the chambers.

The two generators must be loaded with fuel from time to time. Each night the generator grate must be freed of coke slag and the ash must be removed.

It is important, furthermore, that after the end of the operation as soon as the generator has burned itself out and embers are no longer present, all air dampers and doors [of the ash chambers, the gasifiers’ loading shafts, of the muffles’ ash chambers, and of the introduction doors], as well as the flue-duct dampers, must be closed in order to avoid cooling of the furnace.

After each incineration, the furnace temperature will increase. Therefore, care must be taken not to let the internal temperature exceed 1100°C (white hot).

This temperature increase can be avoided by feeding air.

26 September 1941” (Emphasis in original)


	7.2. The Coke-Fired Triple-Muffle Furnace

The Topf Co. built a total of 14 triple-muffle furnaces: ten for the Birkenau Crematoria II and III, two for the Buchenwald Crematorium and two for the crematorium at the Gross-Rosen Camp. Practically nothing is known about the furnaces for the last camp. In 1948, the Soviet counter-espionage service (SMERSH) was in possession of the documentation of a project, elaborated by Topf in 1941, for the crematorium of Gross-Rosen, which did, in fact, concern two triple-muffle furnaces. Their installation was confirmed by engineer Prüfer.467 In his interrogation of 21 March 1946, he declared to have designed the triple-muffle furnace himself, together with Ludwig Topf, as early as 1939. The respective projects had then been submitted to the War Ministry and were accepted by the SS in 1940.468

This statement is, however, in disagreement with a letter dated 6 December 1941, addressed by Prüfer to the two co-directors of the firm, Ludwig and Ernst Wolfgang Topf, in which he stated that he had designed the triple- and eight-muffle furnaces by himself, essentially in his spare time.469 However, no documentary trace dated earlier than the end of 1941 exists for these two furnace types; hence, they were most-likely designed at that time (1941).

On 22 October 1941, the New Construction Office at Auschwitz ordered from Topf “5 Topf triple-muffle furnaces with blower,” as well as “2 Topf draft enhancers for about 10,000 m³ of exhaust gas each” and “1 waste incinerator”470 for the new crematorium which at that time the Auschwitz camp authorities were still planning for the Auschwitz Main Camp.

In the “Explanatory report for the preliminary project for the new construction of the Waffen-SS PoW camp at Auschwitz, Upper Silesia,” dated 30 October 1941, one reads:471

“On account of the considerable quartering (125,000 prisoners) a crematorium will be built. It contains 5 furnaces with 3 muffles each for two men, and will thus allow incinerating 60 men in one hour. Furthermore, a corpse cellar as well as a waste incinerator will be installed. The crematorium will be erected within the area of the K.L.”

The furnaces mentioned in this report were of a design different from the ones which were later built. They were, in fact, conceived to accommodate two corpses in each muffle and would thus have required larger muffles and generators. We can gather this also from page 6 of the explanatory report where the estimated cost for the five triple-muffle furnaces is listed as being 60,000 RM (Document 212), whereas the Topf estimate for the five triple-muffle furnaces actually built in Crematorium II at Birkenau not only has a much-lower price (51,237 RM, including the two coffin-loading devices and the three draft enhancers), but also shows a later date (4 November 1941). In addition, the operating instructions supplied by Topf to the Auschwitz Central Construction Office specify that the corpses be loaded “hintereinander” (Document 227), i.e. successively. This means that the furnace was not designed for the simultaneous incineration of two corpses in one muffle.

According to Pressac, the first two triple-muffle furnaces built by Topf were started up in the crematorium at the Buchenwald Camp on 23 August and 3 October 1942, respectively (Pressac 1993, pp. 116f.; 1994, pp. 130f.).

The parts for the five triple-muffle furnaces at Crematorium II are listed in the Topf bills of lading of 16 April472 and 18 June 1942.473 The shipment of 16 April included also several parts of the double-muffle furnace at Mauthausen – shipped to Auschwitz by mistake and with an erroneous reference to the order for the third furnace at the crematorium of the Main Camp (Auftrag 41/1980/1) – and with the blower for this crematorium (Auftrag 41 D 314). The shipment of 18 June included some parts for the waste incinerator (Müllverbrennungsofen) of Crematorium II.

The main elements of the five triple-muffle furnaces listed in the two above documents are the following:


	Parts for the Topf triple-muffle furnace

– 15 Einführungstüren (introduction doors) 600 × 600 mm, 10 right-handed and 5 left-handed

– 30 Feuertüren (closures for the hearths and the ash chambers) 280 × 350 mm and 2 of 250 × 250 mm

– 56 Luftkanalverschlüsse (closures for air channels) 108 × 128 mm

– 10 Füllschachtverschlüsse (closures for loading shafts for the gasifiers) 270 × 340 mm

– 6 Rauchkanalschieber (flue-duct dampers) 600 × 700 mm

– 5 Gebläse (blowers) No. 275,474 2 clockwise and 3 counter-clockwise


	Parts for the flue ducts and the chimney

– 5 Fuchseinsteigeschachtverschlüsse (access ports for the flue ducts) 450 × 510 mm

– 1 Reinigungstür (cleaning door for chimney) 390 × 510 mm

– 3 Rauchkanalschieber (flue-duct dampers) 1200 × 800 mm

– 3 Schieberplatten (damper plates) 1250 × 840 mm

– 3 Gebläse (blowers) No. 625.

The bill of lading of 16 April 1942 mentions, moreover, a “zweiflügelige Feuertür” (double door for hearth) 600 mm × 600 mm which surely belonged to the waste incinerator.

The two above lists contain more shipment errors: the air-channel closures for the five furnaces numbered not 56 but 55, or eleven for each furnace, placed at the following points: one placed on each introduction door of the muffles (i.e. 3 per furnace), two placed next to the introduction door of the right-hand muffles and two for the left-hand muffles, as well as two behind the center muffles (i.e. six per furnace), and one on the closure of each gasifier hearth (i.e. two in total). Furthermore, the two Feuertüren 250 mm × 250 mm did not belong to the triple-muffle furnaces and, finally, neither one of the advices has the grate bars for the hearths or the grate bars for the muffles.

Topf’s overall supply for the five triple-muffle furnaces at Crematorium II is detailed on the final invoice dated 27 January 1943 (Document 215) translated below:475


	
		
				
Object

BW 30 = Crematorium II


				
Amount

RM


		

		
				
41 D 2249


				
 


		

		
				
Construction of 5 pcs. triple-muffle incineration furnaces, viz.:


				
 


		

		
				
Supply of normal, wedge-type, and special fireclay bricks, fireclay mortar and Monolite packing mass for the construction of the fire-resistant brick structure of the furnace, of cast- and wrought-iron fittings for furnace and compressed-air units as per description in our cost estimate of 4 November 1941, item I.


				
 


		

		
				
Supply of an erection supervisor for furnace construction, including daily rates, travelling expenses and social-security contributions. Transportation of building materials to Erfurt Station @ 6,378.--


				
31,890.--


		

		
				
Supply of 2 coffin-introduction devices each consisting of a coffin-introduction cart, shoving cart, and rail system for 5 incineration furnaces


				
1,780.--


		

		
				
Subtotal


				
33,670.--


		

		
				
Supply of:


				
 


		

		
				
10,000 normal refractory bricks, Seger Cone 30


				
 


		

		
				
3,000 wedge-type refractory bricks, Seger Cone 30


				
 


		

		
				
7,000 kg of mortar M 2


				
 


		

		
				
and


				
 


		

		
				
Supply of our technician for construction of smoke installation


				
4,045.--


		

		
				
Supply of 3 Topf draft enhancers in suction, each consisting of


				
 


		

		
				
1 blower in suction for an output of 40,000 m³ of smoke gases against a total pressure of 30 mm water column with 2 suction fittings, mounted, and 1 pressure fitting,


				
 


		

		
				
1 smoke-channel-blocking damper 0.9 by 1.2 m, with air-tight guide, rollers cable and hand crank,


				
 


		

		
				
1 380-Volt 50 c/s 3-phase motor, spray protected, nominal output 15 hp with slip-ring rotor, full-load starter and buffered-bolt clutch,


				
 


		

		
				
Supply of our technician for installation @ 3,016.-- each


				
9,048.--


		

		
				
Construction of a waste incinerator, viz:


				
 


		

		
				
Supply of normal, wedge-type, and shaped fireclay bricks, fireclay mortar, Monolite packing mass, bricks of diatomaceous earth, insulating mortar and rock wool for erection and insulation of fire-resistant furnace brickwork, cast- and wrought-iron fittings, wrought-iron loading box, and smoke-channel damper,


				
 


		

		
				
Supply of our erection supervisor for construction work. Delegation of an engineer for start-up, as per our cost estimate of 4 November 1941 and our letter of 4 November 1941.


				
4,474.--


		

		
				
 


				
51,237.--


		

		
				
Reference: order of 22 November 1941 of Reichsführer-SS, Hauptamt Haushalt und Bauten – New Construction Office KL Auschwitz, order number 215/41 Ho.


				
 


		

		
				
Credit for 3 draft enhancers in suction of 16 April 1943


				
3,705.--


		

		
				
 


				
47,532.--


		

	

The final invoice for the five triple-muffle furnaces at Crematorium III (Document 216) is dated 27 May 1943 and is translated below:476


	
		
				
Object

BW 30a = Crematorium III


				
 


				
 


		

		
				
42 D 1454


				
 


				
 


		

		
				
Construction of 5 pcs. triple-muffle furnaces, viz.:


				
 


				
 


		

		
				
Supply of normal, wedge-type, and shaped fireclay bricks and fire-resistant tamping mass for construction of fire-resistant furnace brickwork, supply of insulating materials for furnace insulation.


				
 


				
 


		

		
				
Supply of cast- and wrought-iron fittings for furnace and compressed-air unit, anchoring parts for furnace brickwork and one corpse-introduction device each, stretcher type, with their guide rollers and fixation bars, FOB Erfurt Station.


				
 


				
 


		

		
				
Supply of our builder for supervision of construction, as per our offer of 30 September and letter of 30 September 1942.


				
 

7,830.--


				
 

39,150.--


		

		
				
Supply and installation of 3 Topf draft enhancers each with their


				
 


				
 


		

		
				
Subtotal


				
 


				
39,150.--


		

		
				
suction fittings, 1 pressure fitting, 1 smoke channel blocking damper with rollers, cable and hand-crank, 1 380-Volt 50 c/s 3-phase ca. 15 hp nominal, with slip-ring rotor and full-load starter, 1 elastic-insulated buffered-bolt clutch.

Construction of a smoke-channel system for the 5 incineration furnaces, i.e. supply of necessary normal and wedge-type fireclay bricks and the necessary fireclay mortar


				
 


				
 


		

		
				
Supply of our builder for supervision of construction work on smoke channels, as per our offer of 30 September and our letter of 30 September 1942.


				
 


				
5,504.--


		

		
				
 


				
 


				
53,702.--


		

		
				
Ref. your order of 26 October 1942, journal number 16496/42/Jäh/Lp.

KL Auschwitz KGL – second crematorium.


				
 


				
 


		

	

The description of the Topf triple-muffle furnace which follows is based on the documents presented in this subchapter, and on a direct investigation of the two Buchenwald Furnaces; it is supported by four drawings (Documents 217-220) and by the photos in Section V of the collection of photos. The numbers in parentheses refer to the above drawings.

Three photos taken by the SS confirm that the triple-muffle furnaces set up in Crematoria II and III at Birkenau were of the same type as those in the crematorium of the Buchenwald Camp, though one of the latter was designed to also use oil as fuel (Photos 111-116).

As far as its layout is concerned, the triple-muffle furnace consisted basically of a double-muffle furnace with a third muffle inserted in the middle, as well as some other technical modifications to be described below.

The furnace itself is held in a solid brick structure by wrought-iron T, U, and angular anchor bars, tightening rods, bolts and nuts. Its dimensions are as follows:


	
		
				
Height


				
2,000 mm


		

		
				
Width


				
3,460 mm


		

		
				
Length (w/o gasifiers)


				
2,780 mm


		

		
				
Length (with gasifiers)


				
3,400 mm


		

		
				
Surface area of the furnace

without gasifiers


				
 

33 m²


		

		
				
Surface area of the gasifiers


				
10 m²


		

		
				
Overall surface area


				
43 m²


		

	

The furnace is equipped with three cremation chambers or muffles (No. 1) each of which has the following dimensions:


	
		
				
Height


				
800 mm


		

		
				
Width


				
700 mm


		

		
				
Length


				
2,000 mm


		

		
				
Surface area (w/o grate)


				
5 m²


		

		
				
Volume (including ash chamber)


				
1.5 m³


		

	

At the apex of the vault, arranged along the longitudinal axis, each muffle has four rectangular openings 100 mm × 80 mm in size (No. 2; Photos 132f., 137, 139, 143, 146), which lead into a horizontal duct running lengthwise inside the muffle ceiling (No. 3). These three ducts merge into a transverse and common duct located behind the furnace, which exhausts to the outside and is connected with a pipe (No. 25) to the blower (No. 23f.), which feeds combustion air into all three muffles jointly, especially in cases of incineration with a coffin.

The side walls of the outer muffles had four rectangular openings (Photos 131, 140f., 147), 110 mm × 130 mm, linked to the two air channels which ran lengthwise through the two outer walls and ended in two air inlets at the front (Photos 149, 151) closed by two raisable cast-iron covers (Photos 148, 150, 153) of standard size (108 mm × 128 mm) and shape. The two air channels at the rear of the furnace turned downwards 180° and ran back; the four inlets mentioned were arranged in this section of the channel as we may deduce from the fact that the respective covers are located higher than the openings set into the muffle. These channels served to bring combustion air to the outer muffles.

The center muffle was connected to the outer ones by three large openings of some 200 mm × 300 mm set into each of its side walls (No. 4; Photos 135-138). These outlets passed through the refractory brickwork (about 250 mm thick) on both sides and discharged through the inner walls of the outer muffles (Photos 134, 140, 142, 144f.). These openings are part of the discharge system of the combusted gases; for that reason, as opposed to the design of the double-muffle furnace, they are essential for the operation of the furnace.

The two walls separating the inner muffle from the outer ones had a thickness which was too thin to place any combustion-air channel in them similar to the design of the outer muffles; instead, the air channel to the center muffle was set into the brickwork of the rear portion of the furnace, opening on the inside into the muffle through a rectangular opening located near the top in the center of the muffle‘s rear brick wall (Photos 135-137), and at the outside into an opening (Photo 170) located in the rear wall of the furnace between the two gasifiers; it could be closed by means of a standard-sized raisable cast-iron cover (Photo 168). This exterior opening is located lower than the opening inside the muffle itself. The channel therefore is not a straight horizontal duct; coming from the inside, it angles down 90°, then angles 90° back to exit as a horizontal duct.

The muffles are closed at the front by three cast-iron corpse-loading doors, 600 mm × 600 mm (No. 5; Photo 127) clad with refractory on the inside (Photo 129). In the lower central part of the doors is an air inlet, closed on the outside by means of a standard-sized raisable cast-iron cover, which has at its center an inspection hole 45 mm in diameter covered by a round cast-iron plate held by a hinge. The upper part of the door sports another inspection hole, also closed by a thin metal plate rotating around a pin (Photos 127, 129).

At the rear, the muffles are closed by refractory brickwork. Their lower part consists of a horizontal grate (No. 6) composed of five refractory bars (No. 7; Photos 122, 136, 145, 147) some 90 mm thick in their upper part, spaced some 210 mm apart, on which the corpse would be placed.

Below each grate was located the inclined V-shaped ash plate (No. 8; Photos 131, 140f.), which ended in a narrower post-combustion chamber (No. 9; Photos 156f.), in which the corpse parts that had dropped down between the bars burned out completely, hence the name post-combustion chamber. The front part of this chamber constituted the ash chamber as such. The glowing ash was extracted by means of dedicated scrapers through the ash-removal openings (No. 10) located at the front of the furnace below the loading doors of the muffles. They then fell into the ash receptacles placed in front of the furnace on the floor of the furnace hall (Photo 155).

On the sidewalls of the post-combustion chamber of the center muffle, in its front portion, were two large rectangular discharge openings (No. 11; Photo 156) through which the combusted gases flowed into two short vertical channels (No. 12) which, in turn, led to the flue duct (No. 13) located beneath the furnace, as shown in Documents 219f. The flue duct connecting the furnace to the chimney could be closed by an appropriate fireclay vane running vertically in a frame. It was operated by means of a metal cable, a pulley, a manual crank, and a counterweight. A cement counterweight with a hole can be seen in Photo 172; Photo 168 shows the manual crank.

At the center of the rear wall of the post-combustion chamber, below the air-channel opening feeding air into the upper part of the muffle, is the opening of the straight secondary air channel into the center muffle’s post-combustion chamber (Photo 171), which can be closed by a raisable standard-type cast-iron cover (see Photo 169).

The post-combustion chambers of the outer muffles have solid side walls (Photo 157). Combustion air was fed into them through a channel ending on the outside at the front of the furnace located below the air-channel opening feeding air into the muffle itself (Photos 148, 150, 152f.). It, too, had the usual raisable standard cast-iron cover. This channel makes a 90° downward turn and then bends once again into the horizontal, running parallel to the post-combustion chamber to which it is connected by appropriate openings (in Photo 157, these openings are covered by trash which has fallen into the post-combustion chamber).

Behind the rear part of the furnace, there is a service pit with four steps (No. 14), some 880 mm deep (Photo 158). It allows access to the two gasifiers, each with its own brick housing, set behind the outer muffles (No. 15; Photos 158f., 205); the housing is some 1,380 mm wide and 1,280 mm high up to the upper edge of the inclined plate.

On the inclined plate, some 900 mm long, there is the cover of the gasifier’s loading shaft measuring 270 mm × 340 mm (No. 16; Photos 160-162). This shaft opens into the upper part of the gasifier (No. 17; Photos 163f.).

As the loading ports of the gasifiers are relatively high above the floor of the service pit, a metal step has been placed in front of the gasifiers at the floor level of the furnace hall (Photos 199f.).

The gasifier (No. 18) is a shaft-like chamber, closed below by the horizontal grate of the hearth (Photos 167, 174, 177) consisting of twelve square bars 40 mm × 40 mm × 630 mm, held by two standard bars of the same cross-section but having a length of 740 mm. The grate measures about 600 mm × 500 mm, or 0.3 square meters. The throughput capacity of the grate is about 35 kg of coke per hour.

At the top, towards the inside of the furnace, the gasifier narrows into a neck which opens up in the rear part of the post-combustion chamber (No. 19; Photos 140-142).

The generator consists of the hearth which includes, besides the horizontal grate, the hearth’s ash-chamber door (No. 20; Photos 165, 173, 175f.), which is used for the removal of the ash from the ash compartment and for cleaning the grate, i.e. for the removal of the coke slag, as well as the channel for the combustion air to the gasifier, which has its inlet (Photo 166) on the outside next to the hearth door, but somewhat higher up; it can be closed by means of the usual standard cover (Photos 165, 173, 175f.).

The Buchenwald Furnace, designed for use with oil, has two burners set into the rear part of the brickwork, above the gasifiers and behind the outer muffles (Photos 200f.) entering inside by means of a round opening in the muffles’ rear wall (Photos 130, 139). Above the furnace we have the cylindrical oil tank (Photos 114-121, 200-203) with a diameter of about 400 mm and a length of about 2.5 m. It is accessible by means of an iron ladder welded onto the lateral anchoring bars of the furnace (Photo 203). The tank fed each burner through a flexible tube connected to a metal pipe, which itself was connected to the upper part of the burner (Photos 201f., 204); its lower part was connected to the compressed-air tube having a larger cross-section (Photo 204).

Two blowers are located between the two furnaces (Photo 188). The front blower (Photos 189-191) fed air into two large pipes, each of which was connected to the air-feed channels set into both furnaces’ walls (Photos 188, 192f.). Each pipe was equipped with a butterfly valve for the control of the air-flow rate (Photos 192, 194).

The rear blower (Photos 195-197) was connected to a pipe located above the gasifiers, which fed air into the burners of the furnace that could also be fueled with oil (Photos 197-201).

The corpse-introduction device (Leicheneinführungs-Vorrichtung) consisted of a cart for the introduction of the coffin (Photos 181-183), running on rails (Laufschienen; Photo 184), and of a semi-cylindrical cart running above it (Verschiebewagen; Photos 182f.). At its front end, the coffin-introduction cart was equipped with a metal stretcher some 2,700 mm long, on which the corpse was placed and which was introduced into the muffle (Photo 185).

The stretcher consisted of a wrought-iron plate with two side plates welded to it, forming a├┤shape. The top parts of that plate (Photo 185) kept the corpse from falling off during the positioning of the cart, while the lower ones ran on a pair of wheels (Laufrollen or Einführrollen; Photos 186f.) attached to a movable frame (Photos 178f.) which was itself threaded through a mounting bar (Befestigungs-Eisen) welded to the anchoring bars of the furnace below the muffle doors (Photos 117, 122). Pushing the introduction cart towards the open muffle, the two lower side plates inserted themselves into the concave rims of the wheels (Photos 186f.), and ran along them, thus allowing the corpse to be moved easily into the muffle (Photo 185). Next, the semi-cylindrical cart was pushed forward over the stretcher (Photos 87, 89) into the muffle, until its front part touched the corpse; finally, the introduction cart was withdrawn, whereas the semi-cylindrical cart was held firmly in place within the muffle, pressing downward with the stoker attached to its rear part in such a way that the introduction cart below could move out of the muffle while the corpse slipped onto the grate. The movable frame with the wheels could slide laterally on the mounting bar and was thus used for all three muffles of one furnace.

In front of each muffle, on the floor of the furnace hall, there is a pair of rails for the corpse-introduction carts. These rails are connected to another pair of rails running the whole length of the furnace room (Photos 181, 184), up to the corpse elevator. The layout of the rails is similar to the arrangement used in the old Auschwitz Crematorium (Photo 105).

The style of the Buchenwald crematorium (Photos 207f.) is very similar to that of Crematoria II and III at Auschwitz. The crematorium has an underground morgue, accessible via a stairwell to the left of the chimney (Photo 208). The corpses were taken there by way of a slide (Photo 210), the upper end of which was closed by means of a trap-door (Photo 209). Opposite its lower end was a steel elevator (Photos 212-215), which went up to the furnace hall above (Photos 214f.). Photo 206, taken after the capture of Buchenwald in April 1945, shows a U.S. soldier standing in front of the furnace equipped for oil firing.

The design of the triple-muffle furnaces at Birkenau was essentially the same as that of the Buchenwald furnaces described above, with only very slight differences (Photos 111, 113, 115):

– The muffle doors did not have the upper inspection port (Photos 115 and 128).

– The closures of the air channels for the combustion air to the muffle and to the outer post-combustion chambers were placed lower; from their position (Photo 115) one may deduce that the combustion-air channels were straight, i.e. they ran in the furnace wall parallel to the muffles and to the ash chambers without any bends.

– Each furnace had its own blower, No. 275. These blowers, two counter-clockwise blowers and three clockwise blowers, were positioned as shown in Document 222a.

The way the doors opened was the same as for the Buchenwald furnaces: the door of the left-most muffle opened to the left, the other two to the right.

No document I know precisely indicates the mass of the refractory masonry of the triple-muffle furnace. The figure I had assumed hypothetically in the first Italian and English editions of the present work (2012/2015, Vol. I, pp. 323/273f.), as listed in the invoice of January 27, 1943 (Document 215), seems to refer to the smoke ducts rather than the furnaces. It is known, however, that the triple-muffle furnace was practically nothing other than a double-muffle furnace with a third muffle inserted in the middle (without its gasifier); since the refractory masonry of half the furnace weighed 5,000 kg (3,000 kg for the muffle including the ash chamber and 2,000 kg for the gasifier), the maximum mass of the triple-muffle furnace was 5,000 (lateral muffle + gasifier) + 3,000 (center muffle) + 5,000 (lateral muffle + gasifier) = 13,000 kg. The actual mass was undoubtedly lower, because Topf’s policy was to save as much material as possible, as shown by the eight-muffle furnace, whose refractory masonry weighed 24,100 kg (see further below). Assuming a standard mass for the four gasifiers of 2,000 kg each, hence a total of 8,000 kg, for the eight muffles there would remain ([24,100 – 8,000] ÷ 8 =) about 2,000 kg per muffle. It is therefore probable that for each muffle of the triple-muffle furnace, the Topf Company had foreseen a more-or-less-intermediate mass, around 2,500 kg, and that the total mass was around 11,500 kg.

In comparison with other furnace types, the triple-muffle furnace was a simplified device, as one can also see from its low price. The third double-muffle furnace for the old Auschwitz Crematorium cost 7,332 RM, including the blower and a corpse-introduction system with the necessary rails, whereas the furnaces for Crematorium II ran to 6,378 RM each, including the blower. As the two introduction carts and the rails for five furnaces were billed at 1,780 RM, the triple-muffle furnace was actually cheaper than the double-muffle type, including the same accessories for both. The unit price of the furnaces at Crematorium III, however, was slightly higher at 7,830 RM (without the corpse-introduction cart), but it was still very economical.

The drawings shown in Documents 221 and 222 refer to Crematorium II, but apply also to Crematorium III, the mirror image of Crematorium II. The Birkenau Crematoria II and III each had a capacious furnace hall (Document 222a, No. 1) measuring 30 m × 11.24 m. The five triple-muffle furnaces were arranged lengthwise, as shown in Photos 111, 113 & 115. In front of each muffle there were three pairs of rails (No. 2) connected to two rails for loading the furnaces (No. 3) running perpendicularly to the former towards the elevator (No. 4). These rails supported a rotatable disk, mounted on metal rollers, which one can just about make out in Photo 115; the set-up in the old crematorium at the Auschwitz Main Camp had been similar (Photo 106).

The ruins of the furnace hall at Crematorium II (Photo 216) still show the rails located in front of the muffles (Photos 217f.); the traverse rails connecting them, on the other hand, have been removed, but the grooves into which they were set were not filled with cement (Photos 219f.), which means that the rails were probably taken out some time after the crematorium had ceased operating but before it was blown up.

Behind the furnaces was another pair of rails for the coke supply of the gasifiers (No. 5); they ran parallel to the side walls of the furnace hall and right in front of the five gasifiers’ service pits, and went as far as the coke-storage area (No. 6).

A side wing of the crematorium, some 10 m ×12 m, was located next to the furnace hall. It was divided into two rooms by a partition. The smaller room, which could be reached from the furnace hall, was itself split into three rooms: two for the motors (Nos. 7, 9) and one room for one of the three draft enhancers (No. 9) which were originally built for this crematorium. The other room contained the chimney (No. 10) as well as the other two draft enhancers (Nos. 11f.) and the waste incinerator (No. 13), from which this room took its name (Müllverbrennungsraum; No. 14).

The waste-gas-discharge system was designed as follows: The gas produced in the gasifiers entered the outer muffles through the gasifier neck, passed on into the center muffle through the six holes between the muffles, flowed into that muffle’s post-combustion chamber, left through the two openings in the side walls and then flowed on into a flue duct, which had a cross-section of 60 cm × 70 cm and was located beneath the furnace (Documents 219f.; No. 13). Each flue duct had its own damper (Rauchkanalschieber), 60 cm × 70 cm, located at the furnace’s rear end, as on the H. Kori furnaces at Dachau (Photos 258f.), and running vertically along the rear wall of the center muffle (Document 220; No. 14).

The crematorium had a total of six flue ducts (Documents 223, 223a), one for each of the five furnaces and one for the waste incinerator. Each pair of ducts merged into a single duct, which led to one of the three smoke ducts into which the chimney was divided. The ducts of Furnaces 1 and 2 went into the smoke duct on the left, those of Furnaces 3 and 4 into the central smoke duct, and those of Furnace 5 and the waste incinerator into the smoke duct on the right. At the flue ducts’ merging point, their cross-sectional dimensions increased from 60 cm × 70 cm to 80 cm × 120 cm (the cross-section of each of the chimney’s smoke ducts) in order to compensate for the potentially doubled volumetric flow.

Each of these three smoke ducts was connected to a draft enhancer through a short vertical shunt as shown in Document 224a (No. 26 & 28); at the end of the three vertical shunts, below the corresponding blower, was a moveable damper plate (Schieberplatte; No. 27), 125 cm × 84 cm in size, which, by closing of the vertical duct, allowed the chimney to function under natural draft.

The draft enhancer’s blower was of a type as shown in Photo 195, but much larger. It sucked in a part of the combustion gases through an appropriate opening (No. 29) and released them at a high flow rate into one of the chimney’s smoke ducts (No. 31), thus creating a strong drop in the gas pressure, which then caused more gas to flow from the flue ducts into the smoke duct. The three blowers each had a capacity of 40,000 m³ of combustion gas at a pressure of 30 mm of water column. Just before the chimney were located three dampers (Rauchkanalschieber), 80 × 120 cm in size, running vertically and allowing the chimney’s smoke ducts to be closed against the flue ducts feeding into them (No. 30).

The chimney, which had a height of 15.46 m, was divided into three smoke ducts with a cross-section of 80 cm × 120 cm (Nos. 31f.) each. Its foundations are still visible in the rubble of Crematorium II (Photo 221).

The waste incinerator, in all likelihood, was the Müll-Verbrennungsofen MV (Document 225, 225a) described in Topf’s leaflet quoted in Chapter 3 (Document 161). The waste incinerator for Crematorium III was ordered by telephone on 5 February 1943, and confirmed in writing on 11 February. It cost 5,791 RM all-inclusive (Document 226).

As we have already mentioned, the draft enhancers of Crematorium II were seriously damaged in March of 1943 and had to be dismantled. In view of this, the respective devices for Crematorium III were never installed. Nor was Crematorium III equipped with loading rails for the introduction of corpses as discussed above; the introduction carts were replaced by standard stretchers (Document 216). These stretchers, also used for the Topf Furnaces at Mauthausen, consisted of two parallel metal tubes, 3 cm in diameter (Photos 83-85) and 350 cm long. A slightly concave metal plate, 190 cm long and 38 cm wide (Photos 52f.), was welded to the front part of these tubes, i.e. to the portion which was inserted into the furnace. To ensure a better way of handling them, these tubes, over the rest of their length were set further apart (49 cm) by means of two elbow bends (Photos 67 and 84). The distance between the tubes at the leading end corresponded to the spacing of the guide rollers (Führungsrollen) at the lower end of the furnace doors; they could thus be placed on them with ease (Photos 84f.).

Towards the outside, the two tubes which supported the metal plate had two stops consisting of two steel bars which were welded to the underside of each tube in the shape of a V. They stopped the stretcher at the rollers (Photo 67), thus keeping the stretcher from being pushed too far into the muffle, which would have damaged the muffle’s rear wall. One stretcher weighed about 51 kilograms. In March of 1943, this system was introduced in Crematorium II as well.

The operation of the coke-fired triple-muffle furnace is detailed in Topf’s instruction sheet (Document 227). It is similar to that for the double-muffle furnace. For greater clarity, I have again added – to the translated text and in square brackets – my explanations and/or references concerning relevant photos and documents. Text in rounded parentheses appears in the original text:477

“Operating instructions for the coke-fired Topf triple-muffle incineration furnace.

Before any coke is fed to the two coke generators [Photo 158; through the two loading shafts, Photos 160-164], the flue-duct damper [Documents 202b&c] on the furnace must be opened.

Now fire can be lit and maintained in the two generators; care must be taken to make sure that the secondary covers to the right [Photo 165] and left [Photo 173] of the ash-removal doors (coke generators) are open.

Once the incineration chamber shows a satisfactory red glow (about 800°C), the corpses can be introduced successively into the three chambers.

At this point, it is advisable to switch on the air compressor located at the side of the furnace [Photos 188-191] and to let it run for about 20 minutes. By observation, it must be decided whether too much or too little fresh air enters into the three chambers.

Control of the fresh-air flow is effected by means of the rotary vane [Photos 192 & 194] located in the air duct. Furthermore, the air-entry ports to the right [Photo 148] and left [Photo 150] of the introduction doors must be half-open.

As soon as the corpse parts have dropped from the fireclay grate [Photos 145 & 147] onto the inclined ash plate below [Photos 131, 134, 140f., 156f.], they must be moved forward towards the ash-removal door [Photo 71] by means of the scraper. These parts may remain here for another 20 minutes for post-combustion. Then the ash is transferred into the ash container [Photo 155] and set aside for cooling.

In the meantime, new corpses will be introduced successively into the chambers.

The two generators must be refueled from time to time.

Each night the generator grate [Photos 167, 174] must be freed of coke slag and the ash must be removed.

It is important, furthermore, that after the end of the operation as soon as the generator has burned itself out and [coke] embers are no longer present, all air dampers and doors [of the ash chambers, the gasifiers’ loading shafts, the muffles’ ash chambers, and the introduction doors], as well as the flue-duct dampers, must be closed in order not to cool down the furnace.

After each incineration, the furnace temperature will increase. Therefore, care must be taken not to let the internal temperature exceed 1100°C (white heat).

This temperature increase can be avoided by feeding air.”

The two large-size triple-muffle furnaces (Groß-Einäscherungsöfen) originally ordered by the Auschwitz Central Construction Office for the PoW camp at Birkenau, but never built, were structurally different from those set up in Crematoria II and III at Birkenau, as shown by the Topf quotation for these two furnaces dated 12 February 1942 (Document 228):478


	
		
				
Copy/Go

J. A. Topf und Söhne

To

Central Construction Office

of the Waffen-SS and Police

Auschwitz/Upper Silesia.

Erfurt, Feb. 12, 1942


		

		
				
Subject:

Crematorium,

Cremation furnaces


				
Your ref.:

———


				
Our department: D IV Prf.


		

		
				
Quotation for the supply of 2 triple-muffle cremation furnaces and construction of chimney lining with cleaning port.


		

		
				
Item


				
Qty


				
Description


				
Unit pr.


				
Total


		

		
				
I)


				
1


				
Coke-fired triple-muffle incineration furnace


				
 


				
 


		

		
				
 


				
 


				
With the following services and supply:


				
 


				
 


		

		
				
 


				
 


				
The necessary fireclay materials consisting of normal, wedge-type and shaped bricks and monolite tamping material with the corresponding mortar. For the insulation of the furnaces the necessary bricks of diatomaceous earth, rock wool and diatomaceous-earth mortar.


				
 


				
 


		

		
				
 


				
 


				
Cast- and wrought-iron fittings such as:


				
 


				
 


		

		
				
 


				
3


				
Wrought-iron blocking dampers lined with Monolite, including one corrugated-metal plate covering on front side of damper and installation of an observation port,


				
 


				
 


		

		
				
 


				
6


				
Cast-iron chain rollers,


				
 


				
 


		

		
				
 


				
6


				
Cast-iron bearings


				
 


				
 


		

		
				
 


				
3


				
Cast-iron wall cranks for loads of 500 kg each,


				
 


				
 


		

		
				
 


				
 


				
The necessary cables and 4 chains for the dampers,


				
 


				
 


		

		
				
 


				
10


				
Cast-iron air-channel closures,


				
 


				
 


		

		
				
 


				
5


				
Cast-iron ash-removal doors, lined with fireclay,


				
 


				
 


		

		
				
 


				
1


				
Cast-iron gasifier-loading-shaft closure, with insulating cover,


				
 


				
 


		

		
				
 


				
2


				
Cast-iron ash container,


				
 


				
 


		

		
				
 


				
1


				
Cast-iron smoke-channel damper sliding in air-tight guide, including rollers, cable and counterweight,


				
 


				
 


		

		
				
 


				
 


				
The necessary stokers for the gasifier,


				
 


				
 


		

		
				
 


				
 


				
The horizontal grate made of wrought-iron square bars including supporting bars,


				
 


				
 


		

		
				
 


				
1


				
Wrought-iron coffin-introduction device consisting of a stretcher and 6 pcs. rollers with fixation bar,


				
 


				
 


		

		
				
 


				
 


				
Delegation of builder for construction of furnace and of one engineer for hand-over of furnace.


				
 


				
 


		

		
				
 


				
 


				
Price of Item I) for 1 furnace RM


				
7,106.-


				
 


		

		
				
 


				
 


				
Price of Item I) for 2 furnaces RM


				
 


				
14,212.-


		

		
				
II)


				
 


				
The fireclay lining for the chimney up to a height of 6 m, thickness 12 cm:


				
 


				
 


		

		
				
 


				
 


				
1,400 normal refractory bricks, Seger Cone 30,


				
 


				
 


		

		
				
 


				
 


				
700 kg of refractory mortar M 2


				
 


				
 


		

		
				
 


				
 


				
1 cast-iron manhole for cleaning.


				
 


				
 


		

		
				
 


				
 


				
Price of Item II) RM


				
 


				
440.-


		

		
				
 


				
 


				
The anchor bars necessary for the furnace must be manufactured by the client, at no cost to us, as per our drawing. Furthermore, for each furnace, the client will supply, at no cost to us:

about 4,000 pcs. bricks

6 m³ of construction-type sand

1,200 kg of lime

500 kg of cement

These materials belong to the outer brick casing.


				
 


				
 


		

		
				
 


				
 


				
For the duration of the job our builder must be supplied by the client with 3-4 helpers, at no cost to us.


				
 


				
 


		

		
				
 


				
 


				
Total authorization-code weight 3,450 kg


				
 


				
 


		

		
				
 


				
 


				
Our prices are ex works, without packing


				
 


				
 


		

	

This furnace is characterized by the presence of only one gasifier – the cost estimate, in fact, speaks of only one grate (Planrost) and one closure for the loading shaft of the gasifier – and mentions only a single flue duct – there is only one flue-gas damper – and muffle doors running vertically like those in a single-muffle furnace (Document 163).

The parts, as listed in the cost estimate, seem to be those of a furnace with the gasifier located behind the center muffle, as shown by the respective drawing (Document 229): the gases from the generator first flow into the center muffle, then through the openings between the muffles, on into the outer muffles; the spent-gas system could be similar to the one of a single-muffle furnace (Document 229a) or to the system of the Auschwitz-type double-muffle furnace (Documents 229b & 229c). The air-feed system for the combustion air was similar to that of the triple-muffle furnaces at Buchenwald and Birkenau, with their ten closures for the air channels instead of eleven, because the furnace had only a single gasifier.

The fact that five ash-removal doors are listed (instead of four – three for the muffles and one for the gasifier) is explained by the fact that this figure includes the closure for the loading shaft of the gasifier as well, it being identical to the ash-removal doors in this case. This type of furnace had neither a blower nor a draft enhancer. The coffin-introduction device consisted of three pairs of rollers mounted on a bar like the rollers of the Topf 8-muffle furnace (see the next subchapter) and a stretcher as described above.


	7.3. The Coke-Fired 8-Muffle Furnace

This furnace was designed by Engineer Prüfer probably towards the end of 1941. Its original concept is described in a Topf cost estimate dated 16 November 1942 (Document 230):479


	
		
				
Quotation for one Topf 8-muffle cremation furnace


		

		
				
#


				
Description


				
 


		

		
				
 


				
Supply and construction of a Topf 8-muffle incineration furnace

including:


				
 


		

		
				
 


				
For the outer brick coat


				
 


		

		
				
 


				
approx.. 9,000 bricks (normal size)


				
 


		

		
				
 


				
approx.. 14 m³ sand, construction type


				
 


		

		
				
 


				
approx.. 3,000 kg of building lime


				
 


		

		
				
 


				
approx.. 500 kg of cement


				
 


		

		
				
 


				
(These materials must be made available to our builders free of charge).


				
 


		

		
				
 


				
The fireclay materials, viz.:


				
 


		

		
				
 


				
1,600 wedge-type fireclay bricks, Seger Cone 33/34


				
 


		

		
				
 


				
3,000 normal fireclay bricks, Seger Cone 33/34


				
 


		

		
				
 


				
1,500 normal fireclay bricks, Seger Cone 32


				
 


		

		
				
 


				
3,000 kg refractory mortar M I


				
 


		

		
				
 


				
35 fireclay grate bricks, special shape


				
 


		

		
				
 


				
35 fireclay plates, special shape


				
 


		

		
				
 


				
2,000 kg Monolite caulking mass.


				
 


		

		
				
 


				
The cast- and wrought-iron fittings, such as:


				
 


		

		
				
4


				
Hearths for wood firing consisting of their cast-iron inclined grate, cast-iron flat grates, loading-shaft covers of corrugated metal with reinforcing bars, and the wrought-iron supporting bars for the grates,


				
 


		

		
				
2


				
Cast-iron flue-gas-channel damper running in its air-tight guide, including rollers, cables and counterweights


				
 


		

		
				
8


				
Wrought-iron muffle-blocking dampers with chains and suspension bars (these dampers will be lined with Monolite),


				
 


		

		
				
10,000


				
kg of diatomaceous-earth insulating mass,


				
 


		

		
				
16


				
Cast-iron chain rollers and the necessary cast-iron bearings with wrought-iron shafts,


				
 


		

		
				
2


				
Wrought-iron stokers, consisting of scraper and stoking rods,


				
 


		

		
				
 


				
The necessary cables, chain and cable rollers as well as counterweights,


				
 


		

		
				
1


				
Supporting bars for fixation of cable and chain rollers,


				
 


		

		
				
4


				
Wrought-iron ash boxes with reinforcing bars and 2 handles each,


				
 


		

		
				
20


				
Cast-iron closures for the air channels,


				
 


		

		
				
8


				
Cast-iron ash-removal doors, fireclay lined, with frame and coil handles,


				
 


		

		
				
2


				
Coffin-introduction devices, each consisting of a wrought-iron stretcher, and rollers with their fixation bars for each muffle.


				
 


		

		
				
 


				
Supply of builder(s) for construction of the furnace, including daily rates, social security contributions and travel expenses.


				
 


		

		
				
 


				
Price of the furnace RM


				
12,972.--


		

		
				
 


				
Authorization-code weight 3,600 kg.


				
 


		

		
				
 


				
The price is quoted f.o.b. Erfurt Station.


				
 


		

		
				
 


				
For the duration of the construction, our builder must be supplied with a sufficient number of helpers at no cost to us. On arrival [of the parts] on site, the foundations must have been made ready by the client. If supervision of the furnace foundation by our builders is desired, we would provide the latter at daily rates at your expense.


				
 


		

	

In the Topf bill of lading (Versandanzeige) of 8 September 1942, there is a list of parts for two 8-muffle furnaces (Document 231). The document is translated below, with the exception of the first two columns, which contain the name of the company and the order number:480


	
		
				
Number of cases


				
Packing
Type


				
#


				
Object


				
weight in kg


		

		
				
net


				
gross


		

		
				
 


				
 


				
2


				
Complete 8-muffle incineration furnaces consisting of:


				
 


				
 


		

		
				
16


				
loose


				
16


				
Cast-iron fire doors 280/350 mm


				
736


				
736


		

		
				
24


				
“


				
24


				
Cast-iron air-channel closures 108/126 mm, Model 311a


				
180


				
180


		

		
				
16


				
“


				
16


				
Cast-iron air-channel closures


				
232


				
232


		

		
				
4


				
 


				
4


				
Cast-iron smoke-channel dampers (800 mm high, 700 mm wide) consisting of:


				
 


				
 


		

		
				
4


				
“


				
4


				
guides


				
280


				
280


		

		
				
4


				
“


				
4


				
Cast-iron dampers


				
342


				
342


		

		
				
4


				
“


				
4


				
Damper rods


				
8


				
8


		

		
				
1


				
pack


				
8


				
Cable rollers, fig.2


				
13


				
13


		

		
				
17


				
loose


				
17


				
Cast-iron chain rollers, 210 mm segment diameter, bore  35 mm


				
90


				
90


		

		
				
16


				
“


				
16


				
Muffle-blocking dampers


				
736


				
736


		

		
				
4


				
“


				
4


				
Introduction stretchers


				
204


				
204


		

		
				
15


				
“


				
15


				
Cable roller with support


				
60


				
60


		

		
				
2


				
“


				
2


				
Cast-iron covers, Model 8973 for closing of gasifier-loading shaft


				
23


				
23


		

		
				
8


				
“


				
8


				
Closures for gasifiers


				
252


				
252


		

		
				
4


				
“


				
4


				
Angle bars 60/60/6, each 2,300 mm long


				
44


				
44


		

		
				
4


				
“


				
4


				
Ash receptacle, metal plate


				
24


				
24


		

		
				
4


				
“


				
4


				
Stokers


				
22


				
22


		

		
				
4


				
“


				
 


				
 


				
 


				
 


		

		
				
 


				
 


				
 


				
Subtotal


				
 


				
3,246


		

		
				
 


				
 


				
 


				
 


				
 


				
 


		

		
				
4


				
“


				
4


				
Stoking rods


				
13


				
13


		

		
				
8


				
“


				
8


				
Gas piping 2,” each 1,250 mm long


				
44


				
44


		

		
				
8


				
“


				
8


				
Angle irons 80/80/10, each 1,250 mm long


				
100


				
100


		

		
				
105


				
“


				
105


				
Cast-iron bars for horizontal grate, each 600 mm long, Model 15377


				
525


				
525


		

		
				
235


				
“


				
235


				
Cast-iron bars for inclined grate, each

940 mm long, Model 8735


				
1,504


				
1,504


		

		
				
16


				
“


				
16


				
Cable rollers diam. 152/190 mm Figure 6


				
114


				
114


		

		
				
16


				
“


				
16


				
Angle bars 70/25 mm, each 1,200 mm long


				
272


				
272


		

		
				
1 metal drum


				
260


				
Angle supports 20/20 each 150 mm extended length


				
131


				
133


		

		
				
8


				
loose


				
8


				
Angle bars 60/60 mm, each 1,200 mm long


				
256


				
256


		

		
				
8


				
“


				
8


				
U-bars NP 10, each 2,600 mm long


				
636


				
636


		

		
				
1


				
box


				
16


				
Angle bars 60/60/8, each 150 mm long


				
16


				
343


		

		
				
 


				
 


				
265


				
Square holders 10/10 mm, each 260 mm extended length


				
47


				
 


		

		
				
64


				
 


				
64


				
Lag bolts 3/4” × 250 mm with nuts


				
39


				
 


		

		
				
 


				
 


				
16


				
Grommet thimbles, for cable 8 mm


				
0.5


				
 


		

		
				
 


				
 


				
16


				
Dto., clamps


				
2


				
 


		

		
				
 


				
 


				
65


				
Grommet thimbles, for cable 10 mm


				
3


				
 


		

		
				
 


				
 


				
65


				
Dto., clamps


				
10


				
 


		

		
				
 


				
 


				
32


				
Angle bars 100/50/8 mm, each 180 mm long


				
35


				
 


		

		
				
 


				
 


				
16


				
Shafts, 40 mm , each 510 mm long


				
80


				
 


		

		
				
 


				
 


				
32


				
Rollers 60 mm , each 50 mm long


				
34


				
 


		

		
				
 


				
 


				
32


				
Blank spacers 43


				
2


				
 


		

		
				
 


				
 


				
32


				
collars 42 with screws


				
7.5


				
 


		

		
				
 


				
 


				
64


				
Lag bolts 16 mm , each 170 mm with nuts


				
22


				
 


		

		
				
 


				
 


				
5


				
Star-type 3-way switches for 3-hp motor


				
20


				
 


		

		
				
20


				
bags


				
 


				
Monolite


				
1,000


				
1,000


		

		
				
60


				
loose


				
60


				
 Fireclay bricks for grate, 140/250/650 mm 


				
4,000


				
4,000


		

		
				
40


				
“


				
40


				
Fireclay bricks for grate 120/250/850 mm


		

		
				
30


				
“


				
30


				
Fireclay bricks for grate 120/250/850 mm


		

		
				
 


				
 


				
 


				
 


				
 


				
12,186


		

	

The final invoice, drawn up by Topf on 5 April 1943 (Document 232) lists the parts actually supplied to the Central Construction Office:481


	
		
				
Item


				
Number


				
Amount


		

		
				
[Invoice] concerning supply and services for erection of 2 Topf large-size incineration furnaces having 8 muffles each, viz.:


				
 


				
 


		

		
				
a. Supply


				
 


				
 


		

		
				
of normal, shaped and wedge-type fireclay bricks, fire-resistant mortar and fire-resistant Monolite packing mass, additional anchoring bars for damper-suspension and gasifier-loading shafts, of cast- and wrought-iron fittings for wood-fired hearths, muffle- blocking dampers with rollers, cables and hand cranks, stokers, ash boxes, ash-removal doors, air channel-closures with their frames, introduction device,


				
 


				
 


		

		
				
b. Provision of our builder for construction of furnace


				
 


				
 


		

		
				
As per our letter of 8 December 1941 and our letter of 9 December 1941 for 1 furnace


				
13,800.--


				
 


		

		
				
for 2 furnaces


				
 


				
27,600.--


		

		
				
Expenses for freight for our shipment of 29 March 1943


				
 


				
32.30


		

		
				
Reference: letter with order from Reichsführer SS dated 4 December 1941 II/7/3 Wi/Fl.


				
 


				
27,632.30


		

		
				
Payment from Amtskasse Waffen-SS Posen on 5 May1942 RM 27,600.--.


				
 


				
 


		

	

This list is completed by Topf’s Final Invoice No. 322, of 12 July 1944, but back-dated to 23 March 1943 (Document 233) as far as the additional equipment ordered by the Central Construction Office goes:482


	
		
				
Item


				
Amount


		

		
				
We supplied on 25 January and on 19 March 1943


				
 


		

		
				
4 cast-iron doors with cast-iron frame, coil handles for fireclay lining


				
360


		

		
				
7,500 kg of rock wool instead of 5,000 insulating bricks and


				
 


		

		
				
1,200 kg of rock wool


				
1,218


		

		
				
4 gasifier grates made of square bars 40/40 each 1,200 mm long


				
1,680


		

		
				
 


				
3,258


		

		
				
As per our cost estimate of 2 September and letter of 22 September 1942 concerning your order of 15 September 1942

Your payment of 2 February 1944

RM 3,258.--.


				
 


		

	

As mentioned in Chapter 6, there were actually eight cast-iron closures.

The above documents, the Drawings of the Birkenau Crematorium IV (and hence, of Crematorium V, its mirror image) 1678, 2036 and 2036(p) (Documents 234-236) – which show the foundations and the vertical section of the 8-muffle furnace – the photos of the crematorium ruins taken by the Poles in 1945, as well as an inspection on-site allow us to re-establish the design of this furnace with satisfactory precision. Its overall dimensions can be deduced from the list of anchoring bars etc. drawn up by Topf on 4 September 1942 (Document 237) for the 8-muffle furnace:


	
		
				
Dimensions of the Auschwitz 8-muffle furnace (see Illustrations 3f.):


		

		
				
Muffle block (each with 2 × 2 muffles; two of them):


				
 


		

		
				
height


				
2,450 mm


		

		
				
length


				
4,430 mm


		

		
				
width


				
2,545 mm


		

		
				
Length of parapet housing the muffle damper


				
720 mm


		

		
				
Distance between two opposing muffle-damper parapets


				
2,990 mm


		

		
				
Gasifier block (2 × 2 generators):


				
 


		

		
				
height


				
2,060 mm


		

		
				
length


				
3,225 mm


		

		
				
width


				
2,290 mm


		

	

The furnace, including the gasifier, thus measured 4.43 m × [(2.545 × 2) + 2.290 =] 7.38 m.

Judging from the dimensions of the steel bars still apparent at Crematorium V, these overall dimensions of this furnace complex were followed during construction.

The description which follows is based on the documents mentioned in this section, on the Polish photos of 1945, and on our visual observation of the ruins of Crematorium V. For greater clarity, the description is illustrated by three drawings prepared by ourselves (Documents 238-240). The numbers in parentheses which appear in the description refer to these documents.

The Topf coke-fired 8-muffle furnace was made up of eight single-muffle furnaces as per Topf Drawing D58173 (Document 163) arranged in two groups of four furnaces; each group consisted of two pairs of furnaces opposing each other in such a way that they shared their rear walls and the central walls of the muffles (Document 238) in a manner already used in the Płaszów Crematorium (cf. Document 175). The two furnace groups were connected to four gasifiers coupled in the same way (Document 238, Generator 1-4) and thus formed a single 8-muffle furnace, also called “Großraum-Einäscherungsofen,” literally “large-scale incineration furnace.”


	
		
				
[image: Image]


		

		
				
[image: Image]


		

		
				
Illustrations 2+3: Schematic drawings of the Topf eight-muffle furnace; top: cross-section at the level of the muffle grate; bottom: longitudinal section through a lateral muffle (Documents 239 and 240) with dimensions added.


		

	

The furnace was contained in a solid brick structure by means of anchor and retaining bars still clearly visible on the Polish photos of 1945 depicting the ruins of Crematorium V (Photos 222-225) and still visible half a century later (Photos 228-230).

The muffles (No. 1) had doors (No. 2) weighing 46 kg and running vertically in a frame set into the frontal brickwork (No. 3) above each pair of muffles. The doors were operated by means of pulleys attached to the roof beams, cables and counterweights.

In the outside wall of each of the four outer muffles, in their rear portion, was an outlet for the spent gases (No. 4) leading into a vertical duct (No. 5) in such a way as to form two parallel pairs of ducts – one for each group of two muffles. Each was housed in a brickwork structure (No. 6) located on either side of the furnace. The two pairs of ducts fed each separately into two horizontal ducts (No. 5a) which merged into a single one (No. 7) with its damper operated by means of a pulley with its cable and counterweight. Each damper measured 0.8 m × 0.7 m and weighed 85.5 kilograms.

The two ducts ran horizontally in opposite directions below the floor of the furnace hall and ended in a chimney, having a square cross-section of 0.8 m × 0.8 m and a height of 16.87 m (photo 233). The flue ducts did not have inspection manholes. The chimneys had no draft enhancers.

The interior wall of each pair of muffles had connecting openings (No. 8), probably three in number as in the double- and triple-muffle furnaces. The rear walls of the muffles were totally closed by refractory brickwork. The floors of the muffles consisted of a fireclay grate (No. 9), probably made up of five fireclay bars as in the single-muffle furnace. In this respect, the information supplied by the bill of lading of 8 September 1942 is unclear, because this document speaks of 60 bars 140 mm × 250 mm × 650 mm and 40 bars 120 mm × 250 mm × 850 mm for a total of 16 muffles, but dividing the total number of bars by the total number of muffles does not result in an integer (100÷16 = 6.25). It is thus likely that this supply item included spare bars. The width of the grate, and hence that of the muffle, must have been 700 mm as in the double-muffle furnace, which had bars of the same length. If the width had been 850 mm, then the 650-mm bars would have been too short. The difference in length between the two different types of bars can perhaps be explained by assuming that the 650-mm bars may have rested on protruding specially shaped bricks at the edge of the ash chamber, whereas the 850-mm bars extended into the muffle wall by 75 mm on either side.

Below the muffle grate was the post-combustion chamber (ash chamber; No. 10) closed at the front end by the ash-removal door (No. 11). This type of door, 280 mm × 350 mm, was the same as used for the gasifier hearths, therefore, in the bill of lading of 8 September 1942, these ash-chamber doors are labeled “Feuertüren.”

Combustion air was fed to the individual furnaces and to the gasifiers through 20 air channels having an equal number of raisable closures, twelve standard closures (108 mm × 126 mm, weight 7.5 kg) and eight larger ones (14.5 kg) like those mistakenly installed in the side walls of the poorly reconstructed double-muffle furnaces of today’s Crematorium I (cf. Photos 87 and 96). These closures were arranged as follows:

– one, standard type, next to the ash-chamber door as shown on Photos 226f. (= 8 closures);

– one, large type, next to the muffle door as on the Topf Mauthausen furnace (= 8 closures);

– four, standard type, next to the gasifier-hearth grate (= 4 closures).

The use of air channels to the muffles larger than those on the two- and triple-muffle furnaces was probably meant to at least partly compensate for the absence of blowers.

On the outer part of the post-combustion chamber was a horizontal air channel running parallel to it and linked to it by means of transverse openings. This channel let out at the front of the furnace, next to the ash-removal door, and was closed by a standard-type raisable cast-iron closure already mentioned. The channel constituted the air feed for the post-combustion chamber.

On the inner sidewall of the post-combustion chamber of the four inner muffles one or two openings were located (No. 12) which were connected to the gasifiers, as in the Gusen Furnace (Photos 16, 27).

The furnace was equipped with two pairs of gasifiers (No. 13) located on opposite sides between the two groups of four muffles. Each pair fed the two muffles next to it.

As far as their lateral position and their connections to the muffles are concerned, the gasifiers were structurally similar to those of the Gusen Furnace (Photo 1): the Auschwitz pair of furnaces plus gasifier on the left compares to the two furnaces plus only the right-hand gasifier of the Gusen Furnace, while the Auschwitz pair of muffles plus gasifier on the right compares to the two muffles and only the left-hand gasifier of the same Gusen Furnace, meaning that at Auschwitz the gasifiers were housed one beside the other in a single brick structure. To visualize it, I have prepared a Foto composition (Document 241), realized on the basis of the Gusen Furnace, which reflects rather well the concept of the eight-muffle furnace and shows clearly to what extent this furnace was inspired by the furnace at Gusen.

As opposed to this, the gasifiers were probably similar to those of the Topf Furnace at Mauthausen (Photos 75, 77f.) with a sloping plate, on which was placed the gasifier-loading-shaft door. Furthermore, the four gasifiers of an 8-muffle furnace possessed a rather light-weight (11.5 kg) “cast-iron lid Model 8973 for closing the loading shaft of the gasifier,” whose mechanics are unclear. The service pits (No. 14; Photos 222, 224, 232) – which allowed access to the gasifiers with their loading doors (No. 15) the hearth doors – were located in front of the gasifiers.

The hearth frames were attached to the anchoring bars of the gasifiers by means of two rods still visible in the rubble of the furnace (Photo 230f.). The steps shown on drawings 1678 and 2036 were replaced by a ladder with wrought-iron rungs, visible on Photos 230 and 232.

As I have explained in Chapter 6, the 8-muffle furnace for Mogilev, which were taken over later by the Central Construction Office at Auschwitz had hearths with inclined grates for wood firing (without lids). For the grates of the furnaces shipped to Auschwitz, both inclined and level bars for coke firing were used. The available documents diverge as to the number and the lengths of these bars; it is certain, however, that the throughput capacity of the grates was 35 kg of coke per hour (see Document 264).

The corpse-introduction system consisted of a stretcher for the corpses as described in the preceding section, clearly shown on Photo 222, and by two rollers of simplified design. These rollers consisted of a metal cylinder rotating around an inside axle which was attached to two vertical bars bolted onto an angled anchoring bar at the level of the fireclay grate of the muffle as shown in Photo 226.

At the two extremities of the cylinder, guide disks were welded, 6 cm wide and 10 cm in diameter, supporting the lateral tubes of the corpse stretcher, and with the entire cylinder rotating around its own axle. Photo 226 shows furthermore four steel servicing tools resting on the anchoring bar of the furnace, and on the ground, below them, several square bars that were part of the gasifier grates.

Originally, 2,500 insulating bricks and 600 kg of rock wool had been foreseen for the insulation of one 8-muffle furnace,483 but later, as can be seen on the final invoice No. 322 backdated to 23 April 1943 (Document 233), the 2,500 insulating bricks were substituted for by 3,750 kg of rock wool; hence each one of the two 8-muffle furnaces was insulated by 4,350 kg of rock wool.

The brickwork of one 8-muffle furnace was composed of:

– 1,600 wedge-shaped refractory bricks ≈ 5,300 kg

– 4,500 normal refractory bricks ≈ 15,800 kg

– 3,000 kg of refractory mortar,

for a total weight of about 24,100 kg.

Assuming for the four gasifiers a total weight of the brickwork of 8,000 kg, the refractory brickwork of each muffle weighed some 2,000 kilograms. Judging by its flimsy structure, the 8-muffle furnace was the least-reliable of the furnaces built by the Topf Co.


	7.4. The Plans for Mass Cremations at Auschwitz-Birkenau

	7.4.1. The Furnace Designed by Fritz Sander

In Chapter 3 of this unit, I presented the uncommented translation of a patent application by Fritz Sander dated 4 November 1942 concerning a “Continually operating corpse-combustion furnace for large-scale operation.” I will now discuss the significance and the scope of such a device in the light of another document.

On 14 September 1942, the Topf engineer Fritz Sander wrote a letter to the brothers Topf, owners of the firm in which he worked, explaining to them the “new design” of a furnace he had invented. Of this letter, only the first page and some excerpts of other pages have been published (Schüle 2011, pp. 443-447):

“The great demand for cremation furnaces for concentration camps which has lately manifested itself especially in the case of Auschwitz and which has, according to the report by Herr Prüfer, led to a further order for 7 triple-muffle furnaces,[484] has prompted me to look into the question of whether the concept of muffle furnaces used so far at the places mentioned is indeed the most-suitable one.

In my opinion, in a muffle, the cremation does not proceed quickly enough to ensure the elimination of a great number of corpses at a desirably high rate. As a makeshift solution, one has tried to use a series of furnaces or muffles and by loading them with more corpses, but this does not solve the basic problem, i.e. the drawbacks of the muffle system. These drawbacks of the muffle furnace, which cannot be solved even by assembling more muffle furnaces (triple- or 8-muffle furnaces) and loading more corpses into an individual muffle, are in my judgment the following:

1) Discontinuous operation.

Each muffle, at regular intervals, must be loaded, cleaned, then loaded again and cleaned again, and this goes on for the [whole] duration of the operation of the furnace. Each time [a cremation is undertaken] it is necessary to open the introduction door at the front, and the corpses must be loaded into the muffle through this front door. While this goes on, cold air flows into the furnaces, cooling the muffle, which not only reduces its service life, but also causes heat losses which have to be made up by additional fuel.

2) Problems of introduction.

In any case, it is difficult and unpleasant work to insert the corpses into the muffle in the longitudinal direction, especially if several corpses have to be packed into the muffle at the same time. In the long run, it will also be impossible to avoid damaging the delicate muffle masonry.

3) Large space requirement of the multi-muffle furnaces.

In terms of floor space, the multiple-muffle furnaces take up quite a bit of room and require a considerable amount of material for their construction. Moreover, the corpses to be cremated have to be transported each time in front of the opening of the respective muffle, i.e. they have to be distributed over a number of such places. They are thus scattered over the entire floor space of the cremation room. The same applies to a certain extent to the fuel.

To overcome the above disadvantages, and in my opinion as the ideal solution with regard to the design of a cremation furnace for the purpose of a concentration camp, I consider a furnace with continuous loading and also continuous operation.”

This is followed by a discussion of the options for such a continuously operating furnace and a detailed description of a furnace which over wide areas reads like an anticipation of the later patent application (see Document 242). After describing the furnace he had invented, Sander continued:

“I realize very well that this kind of furnace must be considered a mere device of destruction and that one has to cast aside all considerations of piety, separation of the ashes, or any sentimental factor. But all this is already with us in the case of multi-muffle furnaces. After all, we have special conditions in the concentration camps due to the war which force [us] to adopt such a procedure. […]

In view of the considerations set out above, it is to be assumed that the authorities in charge will also approach other furnace manufacturers for the supply of cremation furnaces functioning quickly and well. These [firms], too, will look for the best design of furnaces for the applications mentioned. I must therefore assume that this question is now being addressed by all sides, and that ideas for new types of such furnaces are thus emerging in other furnace-construction companies as well. For this reason, I believe it to be urgent to apply for a patent for my proposal in order to protect our priority.”

This patent application concerning a “cremation furnace for corpses in continuous operation for mass application” was drawn up by Sander on 26 October 1942, and then revised by him on 4 November 1942. The patent application of 4 November 1942 confirms Sander’s ideas as described in the letter of 14 September 1942:

“The collection camps in the occupied eastern territories set up on account of the war and its consequences with their inevitably high mortality do not permit the interment of the large number of deceased camp inmates. There is, on the one hand, a shortage of space and labor, and, on the other, the risk of exposing the vicinity, near or far, to the dangers presented directly or indirectly by any burial of the deceased, many of whom have succumbed to infectious diseases.

The need thus exists to eliminate safely, quickly, and hygienically the corpses generated continuously in large numbers.”

Sander explained that this task could not be accomplished in accordance with the legal requirements applicable within the Reich territory, for it imposed the need to burn such corpses jointly and concurrently, with the flames and combustion products striking the corpses directly throughout the entire process; thus, one could not speak of a proper cremation but rather only of a combustion of the corpses. He continued:

“For the execution of this combustion – in line with the viewpoints exposed above – in some of these camps multiple-muffle furnaces were erected which obviously had to be loaded and operated serially. For this reason, these furnaces are not entirely satisfactory, as the combustion in them does not proceed quickly enough to permit the elimination of the large number of corpses generated continually within a short period of time.”

Sander’s design was nothing but an adaptation of Topf’s waste incinerator “Müll-Verbrennungsofen MV,” which was practically copied from Kori’s “Ofen mit doppelten Verbrennungskammern” (Furnace with two combustion chambers).485 The idea of a vertical cylindrical combustion chamber, on the other hand, was taken from the patent of Adolf Marsch, which I discussed in Chapter 10 of Unit I (Documents 96 & 96a).

The reference to the “multi-muffle furnaces” is clearly to Topf’s own double-, triple- and eight-muffle furnaces already built at Auschwitz, Buchenwald and Mogilev. The reference to high mortality in the “collection camps in the occupied eastern territories” and of the corpses who “have succumbed to infectious diseases” concerns the concentration camps, Auschwitz in particular, where mortality was extremely high because of the typhus epidemic ravaging the camp at that time.

What is most-significant in the patent application and the letter mentioned above is that the very inspiration for the new design was the fact that Topf’s chief engineer rated the mass cremation in multi-muffle furnaces – of which Topf was the only manufacturer – to be rather unsatisfactory.


	7.4.2. Crematorium VI

In early 1943, Topf elaborated two mass-cremation devices for Auschwitz-Birkenau. A letter written by the head of the Auschwitz Central Construction Office, SS Sturmbannführer Bischoff, to the camp commandant, SS Obersturmbannführer Höss, dated 12 February 1943, explains the idea of “Crematorium VI” in the following way (Document 243):486

“With reference to the discussion of the undersigned with engineer Prüfer of Topf & Söhne Co. on 29 January 1943, the project of a sixth crematorium (an open combustion chamber 48.75 by 3.76 m) was considered. The Central Construction Office had therefore requested Topf & Söhne Co. to prepare a sketch of this open combustion chamber, which is attached.

If the construction of this sixth crematorium were to be undertaken, it is requested to forward the respective application to Office Group C via Office Group D.

In case of a possible realization of this installation, more manpower than presently employed must be provided by the command. For this, one would require:

150 detainee bricklayers

200 detainee helpers

The realization of the building project depends on the availability of the manpower mentioned above.”

The sketch of the device has not been preserved. In my opinion, the design of Crematorium VI was based on F. Siemens’s field furnace described in Chapter 10 of Unit I. In the Siemens drawing (Document 93) the width of the installation (Section C-D) was about 3.90 m, the length about 5.50 m; the thickness of the walls, Section a-b, was about 35 to 40 cm, the internal dimensions about 3 m × 4.80 m. The “open combustion chamber” of the Crematorium VI Project measured 48.75 m × 3.76 m, which corresponds to a Siemens field furnace of the same width but 10 times longer, i.e. of the following dimensions:

– width: 3 m (clear width) + 2 × 0.38 m (outside walls) = 3.76 m.

– length: 10 m × 4.80 m (clear space) + 2 × 0.375 m (outside walls) = 48.75 meters.

The use of bricks for this furnace was an option, but engineer Prüfer could have simplified matters by placing the corpses directly on the grates constituting the top part of the hearth. Separating the individual hearths as in the Siemens furnace, Crematorium VI would have had 60 hearths with a usable surface of 144 square meters, sufficient for the concurrent cremation of some 150 corpses.


	7.4.3. The Annular Incineration Furnace

Topf’s letter to the Central Construction Office of 5 February 1943 ends as follows:487

“You will receive the cost estimate for the large ring incineration furnace on Tuesday of next week at the latest. In case a purchase is planned, we kindly ask for an order to be placed soonest to enable us to order the cast-iron and wrought-iron parts right away or start with their fabrication [ourselves].” [“Den Kostenanschlag über den grossen Ring-Einäscherungs-Ofen haben Sie bis spätestens Dienstag der nächsten Woche in Händen. Falls die Anschaffung geplant ist, bitten wir um baldige Auftragerteilung, damit wir die guss- und schmiedeeisernen Teile sofort bestellen bezw. Anfertigen können”].

A ring furnace (Ringofen) is usually used for the sintering of bricks, laid out as shown in Document 244. It consists of a ring-shaped sintering channel (Brennkanal), some 2 to 4.5 m wide, 2.5 m high and 60 to 120 m long, into which the material to be sintered is placed. Heating is effected by means of hearths with grates, until the material becomes incandescent. The spent gases leave the sintering channel through flue ducts below, flow into a collection channel and then on into a smoke duct, which takes them into the chimney.

Some 12 to 20 openings are arranged in the side walls of the furnace for the loading and removal of the material to be sintered. The sintering channel is divided into an equal number of chambers linked to one another. The actual sintering takes place in two or three chambers, whereas in the others there is a progressive preheating in one direction and a gradual cooling in the other.488

Because of the structure and the technical characteristics of such a device which, among other things, operated intermittently, and also because such a device had never been manufactured by Topf, we may exclude that the “ring incineration furnace” suggested by Topf was of this type. The designation would rather refer to the “cremation furnace for corpses in continuous operation for mass application” devised by Fritz Sander with its cylindrical combustion chamber.


	7.4.4. The Furnace of the Quotation Dated 1st April 1943

Another project for a mass cremation device appears in a Topf cost estimate, of which R. Schnabel presents only the last page (Document 245; Schnabel 1957, p. 351):


	
		
				
J.A. Topf & Söhne

Quotation of 1 April 1943 for Auschwitz


		

		
				
reg. no.


				
#


				
Object


		

		
				
 


				
1


				
Cast-iron damper for smoke channel with rollers, metal cable and hand crank,


		

		
				
 


				
 


				
The necessary stokers.


		

		
				
 


				
 


				
Provision of builders for construction of the furnace including travelling expenses, daily rates, and social security contributions.


		

		
				
 


				
 


				
Price of furnace: RM 25,148.--


		

		
				
 


				
 


				
Weight for authorization code: 4,037 kg


		

		
				
 


				
 


				
For the duration of the construction our builders must be supplied with a sufficient number of helpers at no cost to us.

All construction materials such as bricks, sand, lime and cement must be provided at the site in time; these materials must likewise be supplied at no cost to us.

They concern:

about 19,000 bricks

about 20 m³ of sand

about 800 kg of cement

about 6,000 kg of lime.

Our price is given FOB railway freight car at station

By order. J.A. Topf & Söhne

signed: Sander, Erdmann.


		

	

We do not know where the original of this document might be. When comparing it to the known Topf estimates, we see that it is the last page of an estimate: there is no letterhead of the firm, no addressee, no description of the device, and the data which do appear are those normally shown at the end of estimates. It is certain, in any case, that the furnace described in this estimate was a real cremation furnace, even if of a special type. The presence of a flue-duct damper (Rauchkanalschieber) leaves no room for doubt in this respect.

A comparison of this device with the constituents of the 8-muffle Mogilev Furnace shows that it was an even-bigger furnace:


	
		
				
 


				
8-muffle furnace


				
Furnace of estimate of 1st April 1943


		

		
				
Bricks


				
9,000


				
19,000


		

		
				
Sand


				
14 m³


				
20 m³


		

		
				
Lime


				
3,000 kg


				
6,000 kg


		

		
				
Cement


				
500 kg


				
800 kg


		

		
				
Metal


				
3,600 kg


				
4,037 kg


		

		
				
Price


				
12,972 RM


				
25,148 RM


		

	

The comparison shows that the number of bricks for the outer facing of the furnace in question was twice as large as that of the 8-muffle furnace, and one may thus suppose that the outer surface also was roughly twice the size.

The enormous price difference between the two devices, even if the weight of the metal is not very different, can probably be explained by a most-relevant difference in weight for the refractory and the insulating material and would hence confirm the gigantic dimensions of this furnace. These dimensions agree much better with a special furnace such as the one invented by Fritz Sander which, incidentally, also had only one smoke duct.

The devices described in this section were never built, probably because conditions had changed. In January of 1943, the Birkenau crematoria were still being erected; by the end of March, Crematoria II and IV were in operation, with Crematorium V joining them in early April.

The cost estimate of 1st April 1943 certainly responded to a request by the Central Construction Office made a few weeks earlier when the sanitary situation in the camp was disastrous because of a resurgence of the typhus epidemic which had struck the previous year. Between 2 March and 1st April of 1943, a total of 7,300 detainee deaths were recorded in the Sterbebücher.489 From April onwards, mortality went down considerably, and that is probably the reason why the Central Construction Office abandoned these projects.


	
8. The Duration of the Cremation Process in the Topf Furnaces at Auschwitz-Birkenau

	8.1. The Documents

In this chapter, we will consider the controversial question of the cremation capacity of the Topf furnaces from the point of view of the duration of the process. There are four documents on this topic, which, however, yield rather diverging data.

In the Topf letter sent to the New Construction Office of KL Mauthausen on 1 November 1940, with an attachment of a cost estimate concerning “one coke-fired Topf double-muffle cremation furnace, with compressed-air system” as well as one concerning a “Topf draft-enhancing device” (Document 194), we read:490

“Our Herr Prüfer had already informed you that in the furnace previously proposed [on 31 October 1941] two corpses per hour can be incinerated.”[“Unser Herr Prüfer hatte Ihnen bereits mitgeteilt, dass in dem vorher angebotenen Ofen stündlich zwei Leichen zur Einäscherung kommen können”].

As we are dealing here with the Auschwitz-type double-muffle furnace, Prüfer’s statement refers to the cremation of one corpse in one muffle in one hour. This corresponds to a theoretical cremation capacity of 48 corpses in 24 hours.

A few months later, on 9 July 1941, the SS New Construction Office at KL Mauthausen sent Topf the following request:491

“This office asks to be informed about the number of cremations which may be carried out in one furnace per day without danger to the equipment (coke-firing). Furthermore, we ask you for the supply of 2 service instructions for the furnaces.” [“Die hiesige Dienststelle bittet um Mitteilung, wieviele Leichenverbrennungen pro Tag in einem Ofen ohne Gefährdung desselben vorgenommen werden dürfen. (Koksbeheizung). Es wird überdies um Übersendung 2er Bedienungsvorschriften für die Öfen gebeten”].

Topf replied on 14 July by the following letter (Document 247):492

“Re: Your letter of 9 July 1941. Cremation furnace.

In pursuance of our [sic] letter mentioned above we are sending you the requested instructions in triplicate and ask you to exhibit one at a visible spot close to the furnace hall. The other two may be placed in your files.

In the Topf coke-fired double-muffle cremation furnace, 30-36 corpses can be cremated in about 10 hours. This number may be cremated daily without undue strain on the furnace. It is not harmful either to carry out cremations day and night, one after the other, if operations require this. It is a fact that the refractory lasts longer if a uniform temperature is constantly maintained in the furnace.

We hope to have been useful to you in the best way in this matter and salute you

Heil Hitler

By proc. J.A. Topf & Söhne

Sander, Erdmann.”

On the basis of what is said in this letter, the duration of one cremation in one muffle would have been some 33 to 40 minutes, and the theoretical capacity of the furnace would therefore have been 72 to 86 corpses per 24 hours.

The third document is the following letter, dated 28 June 1943 and sent by the head of the Auschwitz Central Construction Office (SS Sturmbannführer Bischoff) to the head of Office Group C of WVHA (SS Brigadeführer Kammler; Documents 248, 248a):493

“28 June 1943.

31550/Ja./Ne.–

Re: Completion of Crematorium III

Reference: none

Attachments: -/-

To the

SS Economic-Administrative Main Office, Head of Office Group C

SS Brigadeführer and Major General

Dr.-Ing. Kammler

Berlin – Lichterfelde – West

Unter den Eichen 126 – 135

I [hereby] inform you of the completion of Crematorium III on 26 June 1943. Therefore all crematoria ordered have now been completed.

Performance of the crematoria presently existing
over an operating period of 24 hours:


	
		
				
1.) old Crematorium I


				
 


		

		
				
 


				
3 x 2-muffle furnaces


				
340 persons


		

		
				
2.) new Crematorium at PoW Camp II


				
 


		

		
				
 


				
5 x 3-muffle furnaces


				
1440 persons


		

		
				
3.) new Crematorium III


				
 


		

		
				
 


				
5 x 3-muffle furnaces


				
1440 persons


		

		
				
4.) new Crematorium IV.


				
 


		

		
				
 


				
8-muffle furnace


				
768 persons


		

		
				
5.) new Crematorium V.


				
 


		

		
				
 


				
8-muffle furnace


				
768 persons


		

		
				
at 24-hour operation a total of


				
4756 persons


		

	

The Head of Central Construction Office

of the Waffen-SS and Police Auschwitz.

SS Sturmbannführer.”

Thus, on the basis of this document, the average duration of one cremation was 25 minutes in the double-muffle furnace, and 15 minutes in the furnaces with three or eight muffles.

The fourth document is an internal memo (translated below) written by Engineer Prüfer, dated 8 September 1942:494

“TOPF


	
		
				
To: J. A. TOPF UND SÖHNE


				
Erfurt, 8 September 1942


		

	

Department D IV

Our reference: D IV/Prf./hes

Concerning: Reichsführer SS, Berlin-Lichterfelde-West.

Subject: Crematorium-Auschwitz.

Confidential! Secret!

8 September 1942: Obersturmführer Krone called and informed us that he has to report to Brigadeführer Kämmer [Kammler] and that he has to give an account of his visit to the Auschwitz Crematorium, from which he came back yesterday. He has not been told anything about the Auschwitz installation and would therefore like to know exactly how many muffles are presently in operation and how many muffle furnaces we are presently building for forthcoming delivery.

I explained to him that 3 furnaces with 2 muffles are now in operation with a [cremation] capacity of 250 [corpses] per day. Furthermore, 5 furnaces with 3 muffles are now under construction for a [cremation] capacity of 800 [corpses].

Today and over the next few days the 2 furnaces with 8 muffles will be shipped, taken from the Mogilev [job], with a [cremation] capacity of 800 [corpses] each. Herr K. declared that this number of muffles was still insufficient; we are to supply yet more furnaces as soon as possible. It is therefore advisable for me to go to Berlin on Thursday morning to discuss with Herr Krone any further orders. I am to bring with me documents concerning Auschwitz so that these urgent calls would stop once and for all.

I have announced [my] visit for Thursday.”

If we follow this document, the average duration of a cremation in the double-muffle furnace was 34 to 35 minutes, in the triple-muffle furnace 27 minutes and in the 8-muffle furnace 14 to 15 minutes. The corresponding cremation capacities of each type of furnace were about 83, 160, and 800 corpses per 24 hours, respectively.

Summarizing, the capacities claimed in these four documents are as listed in the following table, with the time given in minutes and the capacity in corpses per muffle and per 24 hours of operation per day:


	
		
				
Furnace


				
Document 1


				
Document 2


				
Document 3


				
Document 4


		

		
				
 


				
time


				
capacity


				
time


				
capacity


				
time


				
capacity


				
time


				
capacity


		

		
				
two muffles


				
60’


				
24


				
33-40’


				
36-44


				
25’


				
57


				
34-35’


				
42


		

		
				
three muffles


				
 


				
 


				
 


				
 


				
15’


				
96


				
27’


				
53


		

		
				
eight muffles


				
 


				
 


				
 


				
 


				
15’


				
96


				
14-15’


				
100


		

	

It is obvious that at best only one of these numbers can be correct.

The first document stems from the copious correspondence between Topf and KL Mauthausen, held at the Bundesarchiv at Koblenz; the second one was originally part of this correspondence, but it is no longer there, having been transferred to the Weimar Staatsarchiv. It is unclear how the document arrived at the Weimar Staatsarchiv, which is all the more strange, as it is not Topf’s own filed copy but the original of the letter directed to Mauthausen, as we can see from the in stamp it bears.

The photocopy sent to this author (Document 247) shows, on the left, several vertical lines whose ink has faded; on the lower-left-hand corner we have, attached to the sheet, a slip of paper with the hand-written entry “Im Jahre 1943 wurden im gleichen Ofen in 10 Stunden bis zu 300 Leichen verbrannt,” “in 1943, up to 300 corpses were burned in such a [im gleichen] furnace in 10 hours.” The author of this hand-written remark is unknown; the remark must, in any case, be considered worthless from a technical point of view and false from a historical point of view. Actually, the incineration of 300 corpses in 10 hours in a double-muffle furnace is equivalent to a time of 4 (four) minutes for each cremation, which is technically impossible. On the other hand, the “such a furnace,” i.e. the double-muffle furnace, Auschwitz Type, had not yet been installed at Mauthausen in 1943. The authenticity of the typed letter is not in doubt, but the hand-written note was certainly added to it after the war.

The third document, which comes from the Moscow Archives, presents serious problems of form and content which will be treated in Subchapter 9.6.

The fourth document was discovered by Jean-Claude Pressac in 1995 during a search of the archives of the firm EMS / Erfurter Mälzerei- und Speicherbau, successor to Topf & Söhne at Erfurt. After Pressac’s death, part of the documentation on this company which he had collected, including the documents from the above archives, were donated, as he had wished, to the Thüringisches Hauptarchiv at Weimar, where it is now held.

In our effort to judge the factuality of the data given in these four documents, and to ascertain the average duration of a cremation in the Topf furnaces at Auschwitz-Birkenau, we shall use three objective criteria, all based on practical conditions: the results of the experimental cremations with coke carried out by R. Kessler on 5 January 1927, a fragment of the list of cremations in the crematorium of the Gusen Camp, and the numerous fragments of such lists concerning the crematorium at the Westerbork Camp (Netherlands).

A further important experimental criterion is provided by the experiments with the incineration of animal carcasses and offal from slaughterhouses run on Kori furnaces. The technical assessments carried out by the Soviets and the Poles on the Majdanek (August 1944), Sachsenhausen (June 1945) and Stutthof Furnaces (May 1945) have yielded still more useful indications.

The lists of cremations in the crematorium of the Terezín Ghetto – which was equipped with four oil-heated Ignis-Hüttenbau furnaces, undoubtedly the most-productive of all the furnaces built during the Second World War – provide us, finally, with an essential benchmark allowing us to set the lower limit of the cremation time achievable in plants operated in German concentration camps and ghettos in the 1940s (see Subchapter 11.4.).


	8.2. Richard Kessler’s Cremation Experiments

As we have explained in Chapter 6 of Unit I, the duration of the cremation process involving one corpse depends essentially on the constitution and the chemical composition of the body, but – to a not-irrelevant extent – also on the furnace system and the operational procedure of the cremation.

Since the Auschwitz-Birkenau furnaces had a coke-fired gasifier, the experiments carried out by the engineer Richard Kessler in the Dessau Crematorium on 5 January 1927 can be used as a yardstick, if we want to understand how the cremation process unfolded in the furnaces of Auschwitz-Birkenau (cf. Chapter 4 of Unit I). However, if we want to stay in line with actual conditions, we must look at the design differences between the Gebrüder Beck Furnace used by R. Kessler and the Topf double-muffle furnace, Auschwitz Type, the furnace which resembled most-closely the furnaces for civilian use.

The Beck Furnace had a refractory mass of at least 12,000 to 13,000 kg, which allowed for a considerable amount of heat to be stored in the walls, and which reduced the temperature fluctuations during the cremation. The Topf Furnace had a refractory mass of some 10,000 kg, i.e. 5,000 kg per muffle and gasifier, hence they stored less heat, which in turn led to more-pronounced temperature fluctuations.

On account of its recuperator, the Beck Furnace possessed an efficient system of preheating the incoming combustion air to high tempertaures, which supported supported the mixing process of the combustion air with the combustible gases coming from the gasifier and from the decomposing corpses, thus reducing the amount of Excess Air and increasing the combustion temperature. Furthermore, the recuperator supported the post-combustion of the heavier hydrocarbons leaving the cremation chamber uncombusted, thus returning part of their heat to the furnace.

The Topf Furnace had no recuperator and no preheating system and thus worked with an air-feed system which had already been tried out in the 1930s and had been found unsatisfactory from the point of view of heat economy. Here, the cold air entered the muffle through four openings set into its vault and was fed into both muffles by means of a single blower, which did not allow controlling the air-feed to individual muffles (cf. Schläpfer 1938, p. 155).

The Beck Furnace, moreover, could be switched over to a smoke-combustion mode which reduced the heat loss through otherwise-uncombusted gases and thus attenuating a corresponding reduction of the muffle temperature at a point in the process at which the Topf Furnace (having no smoke-combustion mode) experienced a more-pronounced temperature drop in the muffle (and concomitant greater formation of smoke).

Both furnaces worked with direct combustion, allowing the combustion products of the gasifier to enter the muffle.

We will now consider the results of Kessler’s cremation experiments, which I have summarized in Documents 250f. On average, the initial temperature of the cremations was around 800°C (Column 2); the maximum temperature during the combustion of the coffin was around 1,000°C (Column 3), the temperature at the start of the combustion of the corpses was around 780°C (Column 5), and the maximum temperature during the combustion of the corpses wass around 900°C (Column 7). As far as the durations are concerned, the average time taken for the temperature to reach its maximum after the coffin had been introduced was 12 minutes, the average time for the evaporation of the corpse water was 27 minutes, and, finally, the average time taken for the combustion of the corpses to reach the highest temperature was 28 minutes, whereas the average duration of the entire process up to the second peak temperature was 55 minutes.

Here we must underline the fact that the above times taken for the coffin and for the corpse to be consumed, respectively, are merely measured up to the point where the highest temperature is reached. In both cases, the combustion obviously continues even after the peak temperature has been reached, albeit at a lower rate (Document 251). This is why we have taken 55 minutes to be the average duration of the entire combustion process in Documents 250f., whereas in Kessler’s experiments it was taken to be 86 minutes. Hence, even after the most-active combustion phase of the corpses, the combustion process continues for another 31 minutes.

These considerations are important because the Topf cremation furnaces at Auschwitz-Birkenau, or more-precisely their method of operation, was different from Kessler’s: on account of both professional ethics and legal requirements as discussed in Chapter 8 of Unit I, Kessler no doubt waited for the ashes to stop burning before moving them into the ash chamber; as opposed to this, the operating guidelines for Topf’s furnaces at Auschwitz-Birkenau allowed for the introduction of the next corpse as soon as the remains of the former corpse had fallen through the muffle grate. Thus, the duration of a cremation in the Topf furnaces ended once the remains of the corpse had fallen through the muffle grate bars into the post-combustion (or ash) chamber, where they would go on burning for another 20 minutes, as indicated by the operating instructions.

In both furnaces, however, combustion of the corpses took place primarily within the muffles.

When we look at the chart summarizing Kessler’s experiments (Document 251), we see that at the very moment when the combustion temperature of the corpses reached its maximum, i.e. after 55 minutes, the corpses themselves were still in the muffle, as is borne out by the fact that the muffle temperature continued to rise as high as 900°C. Therefore, the duration of the combustion process in the muffle up to the point where the remains of the corpse fall through the grate bars into the ash chamber was necessarily longer than the 55 minutes.

When comparing Kessler’s cremations and those carried out in the Topf double-muffle furnace at Auschwitz, we must take two more relevant points into consideration:

First of all, cremations in the Beck Furnace were done with coffins, whereas at Auschwitz the corpses entered the muffle unboxed.495 The coffin has a negative (i.e. lengthening) effect on the duration of the cremation, because, for several minutes until it breaks down under the heat, it acts as a heat shield for the corpse, thus delaying the evaporation of the corpse water. But after the coffin has broken down, it has a positive effect and speeds up the evaporation process of the corpse water, because the burning wood increases the muffle temperature. Finally, part of the heat contributed by the combustion of the coffin accumulates in the muffle walls and is released again when the thermal conditions in the muffle allow this. This contribution, though, becomes ever-less-significant as the refractory mass of the muffle increases.

Second, the Beck Furnace possessed all measurement devices needed for a continuous observation of the cremation process at any moment of the cremation, and the cremations were carried out under the eye of an expert engineer, and were thus performed in the best possible manner.

From the first, negative, effect we may draw the following conclusion: since the maximum temperature of the coffin’s combustion was reached after 12 minutes, we may assume that the evaporation of the corpse water began after some 5 to 6 minutes, which means that the cremation of a corpse without a coffin would take about 50 minutes up to the maximum of the main combustion phase.

In Kessler’s cremation experiments, the minimum duration of the cremation process up to the high point of the main combustion phase – 40 minutes – was registered for the last two cremations; the average duration and the temperatures reached in the individual phases were as follows:

– from the moment of introduction (at 805°C) up to the highest temperature (1015°C) reached during the combustion of the coffin: about 14 minutes;

– from the introduction until the end of the desiccation of the corpse (810°C): 30 minutes;

– from the end of the desiccation up to the highest temperature reached during the combustion of the corpse (955°C): 40 minutes.

As the combustion of the coffin reached its highest point after 14 minutes, we may assume that vaporization of the corpse water begins after six to seven minutes, which brings us to a minimum duration of the main combustion phase under optimum conditions of 32 to 33 minutes.

In modern furnaces, the main combustion phase lasts about 30 to 40 minutes.496 On this point, the engineer L.G.A. Leonard of the French company Tabo, manufacturer of cremation furnaces, gave an account of his experiments at the meeting of the Cremation Society of Great Britain in 1975, saying (Jones 1975, p. 83):

“After about half an hour, whether the furnace has got up to a temperature of 1,100° C or whether it is 900° C, there is a rapid fall away, and I think the investigations should be concerned with the last twenty minutes or so of the cremation cycle. At that time you have in the cremator a very very small quantity of body material in the shape of chest and lung material, roughly the size of a rugby football, about twenty minutes from the end of the cremation, and this is the thing which is most-difficult to remove.”

A chart summarizing the phases of the cremation process in a modern crematorium attributes 34 to 38 minutes to the duration of the main combustion (cf. Document 252).

However, actual experiments show longer durations. In the 1990s, Michael Bohnert et al. observed fifteen cremations carried out in a modern Etagenofen (multiple-hearth incinerator) as part of a study in forensic medicine (Bohnert et al. 1998). The gas-fired furnace had a cremation chamber with a post-combustion chamber underneath. The latter had a rotatable grate. The ash chamber was located further below.

The corpses concerned were those of seven men and eight women, between 68 and 100 years of age. The cremation process was observed through a viewing port 13 cm × 11 cm set into the muffle. The phenomena occurring during combustion were recorded at intervals of 10 minutes. The average duration of a cremation in the muffle (main combustion) was about one hour,497 after which the remains were moved into the post-combustion chamber, where they burned out over another hour.

After 30 minutes, the skull and the trunk were still recognizable: the thorax was open, and the internal organs could be seen (cf. Document 253). After 40 minutes, the ribs had lost their soft tissue, and the base of the skull was visible (cf. Document 254). After 50 minutes, combustion was still intense, and the appearance of the corpse was as follows (ibid., p. 16):

“The facial bones had mostly disintegrated. The base of the skull was visible. The upper parts of the spinal column tended to extend. The vertebrae were calcined and the disks between the vertebrae were missing. The shape was maintained primarily by the remains of the strongly deformed neck muscles. The internal organs, meanwhile, showed a considerable shrinkage. In most cases, only the liver was still recognizable, even though it had been reduced to a sponge-like structure. The soft tissue of the basin which had been protected for a long time had now been consumed by the fire, and the iliacus presented only sparse remains of carbonized soft tissue adhering to the bone. The arms had been completely destroyed. The upper thighs had been reduced to calcined bone stumps.”

The cremation in the muffle went on for another 15 minutes on average.

In conclusion it may be said that, as a reference point, the duration of the main combustion phase is about 50 minutes.


	8.3. The List of Cremations in the Gusen Crematorium

Among the few documents concerning the crematorium at the Gusen Camp to have been preserved, there is a record drawn up by SS Unterscharführer Wassner, head of the crematorium, which lists the number of detainees cremated, and the corresponding consumption of coke, for the period of 26 September through 12 November 1941.498 The list contains four columns. The first column shows the time; next to it we have the number of cartloads of coke supplied. The second column gives the date of the cremation, the third the number of corpses cremated, and the fourth the total number of cartloads of coke (1 cartload = 60 kg). The coke figures in the first column are listed cumulatively, so that the last figure in the first column is the same as the figure in the fourth column.

The document poses some problems, though:

1. Does the date column really indicate the days on which the cremations were carried out? At three points (entries for 31 October, 7 November, and 8 November) the cremations cycle into the early hours of the following day, hence rather than speaking of cremation days, we should rather speak of cremation cycles or series. Each cycle comprises the number of corpses shown in the record and may extend into the following calendar day.

2. Does the number of coke cartloads registered in the first column correspond to the coke loaded into the generators at the hour indicated? This possibility must be discounted for the following reason: 1 m³ of loose coke has a weight of 380 to 530 kilograms (Hütte 1931, vol. I, p. 718). Let us assume the maximum value of 530 kilograms.

The two gasifiers at Gusen had a flat grate of 50 cm × 50 cm, like the Auschwitz double-muffle furnace. The loading port of the gasifier stood at a level of 80 cm above the grate. The effective volume of one gasifier was thus 0.5 m × 0.5 m × 0.8 m = about 0.2 m³, which means that each gasifier could load (530×0.2=) 106 kg of coke, i.e. 212 kg for both gasifiers. Now, in the above record, the first figure in the first column is, in several cases, between 11 and 16, or between 660 to 960 kg of coke, but in order to take in (960÷2=) 480 kg of coke, each gasifier would have had to have an effective volume of about 1 m³; hence the number of cartloads of coke does not refer to the coke loaded into the gasifiers for the hour indicated.

3. Does the number of coke cartloads shown in the first column refer to the coke consumed up to the hour indicated? This hypothesis must be excluded as well, because, for 11 November, at 8:00 PM, 23 cartloads of coke are mentioned (=1,380 kg). The following entry, at 9:20 PM, speaks of 32 cartloads (=1,920 kg). Hence within the 80 minutes between the two entries (1,920 – 1,380=) 540 kg (or 405 kg per hour) would have been consumed, a technically impossible amount. The same reasoning also applies to other cycles, e.g. for 6 November we have 600 kg of coke between 10:25 and 14:45 hours, i.e. over 4 hours and 20 minutes, or 138 kg/hr, for 7 November: 420 kg of coke between 3:30 and 5:00 AM, i.e. over 90 minutes = 280 kg/hr; for 12 November: 420 kg of coke between 15:20 and 18:15 hours, i.e. over 175 minutes = 144 kg/hr; etc.

4. Do the times shown in the first column refer to the beginning (first figure) and to the end (last figure) of the cremations carried out on that day? This question is closely related to the preceding one. If the first figure really referred to the beginning of the cremations, the figure for the number of cartloads shown next to it would concern the amount loaded into the gasifiers, which cannot be the case.

Moreover, this hypothesis would lead to technical impossibilities, as we can gather from the explanatory table (Document 256). In this table, Column 1 indicates the date of the various cremation cycles, Column 2 the total consumption of coke, Column 3 the total number of cremations, Column 4 the average coke consumption for each cremation, Column 5 the total time for each cycle (based on the first column of the list of cremations), Column 6 the average duration of each cremation (provided the first and last figures of the list refer to the beginning and the end of the cremations), and Column 7 gives the hearth grate’s throughput rate under the same conditions.

We see immediately that the duration of the cremations (Column 6) in certain cases would be only 13, 12 or even 8 minutes, but if we follow Kessler’s experiments, these times would not even be sufficient for the complete evaporation of the corpse water.

Next, the average duration of discontinuous cremations (26 September – 15 December) – 17 minutes – would be less than the duration of cremations run continuously (31 October – 12 November) – 23 minutes – whereas the contrary should be the case.

Finally, for this hypothesis the coke consumption for each hearth would be 163 kg/hr for the cremations between 26 September and 15 October (Column 7) and 80 kg/hr for those between 31 October and 12 November.

According to the Colombo Engineering Handbook, the throughput of a hearth grate under natural draft is about 90 to 120 kg of coal per hour per square meter (Colombo 1926, p. 398). For the Topf Furnaces, the maximum figure applies, as we can gather from the file memo (Aktenvermerk) of 17 March 1943,499 which gives the grate throughput for the triple- and 8-muffle furnaces: 35 kg of coke per hour.

As the surface area of the hearth grates for the triple-muffle furnaces was 0.3 m² (cf. Subchapter 7.2.), the unit throughput on 1 m² was (35÷0.3=) 116.7 kg or about 120 kg per hour.

As far as forced draft is concerned, the following data are found in Colombo’s engineering handbook (Colombo, p. 366; in the third column the data for the furnace of the Gusen Camp is shown):


	
		
				
Draft
[mm water column]


				
Throughput [kg/(hr×m²)]


				
Gusen Furnace (one hearth)

Throughput [kg/hr]


		

		
				
10 – 20


				
120 – 150


				
30.0 – 37.5


		

		
				
20 – 30


				
150 – 180


				
37.5 – 45.0


		

	

That is to say:


	
		
				
10


				
120


				
30.0


		

		
				
20


				
150


				
37.5


		

		
				
30


				
180


				
45.0


		

	

According to Heepke, chimneys of the cremation furnaces operated with a maximum draft of 30 mm of water column (Heepke 1905b, p. 71). Even the three draft enhancers initially installed at Crematorium II of Birkenau operated with a draft of 30 mm of water column for a flow rate of 40,000 m³/hr of flue gas and a 380-V motor of 15 hp each (see invoice quoted on p. 268).

The forced-draft device for the Gusen Furnace was a standard device, also installed at the Auschwitz Crematorium, with a throughput of 4,000 m³/hr and a 3-hp engine. The working pressure is not known, but could not have been more than 30 mm of water column in any case.

Looking at the summary (Document 256), it is obvious that a daily average throughput of 163 kg/hr of coke on each grate – even a lower one of 78 kg/hr for November 1941 – would have been technically impossible, because even at maximum draft of 30 mm water column, the Gusen Furnace could only have handled 45 kg/hr of coke each.

The only conclusion we can draw from the above considerations is that the individual entries for the coke supply refer neither to the coke loaded into the gasifiers nor to the amount consumed up to the time mentioned in the lists, but to the coke brought from time to time to the gasifiers from the coke storage area of the crematorium so that the attendants would always have a sufficient amount of coke available.

As in any change of shifts, the attendant took over the unloaded coke and was responsible for its use, indicating the time and the number of cartloads when the unloading ended, not when it began. The furnace, though, would be operated as soon as the first load had arrived. Hence the indication “time” on the document in question does not by itself refer to the beginning of the cremation but to the end of the delivery of the first batch of cartloads.

This, again, means that the times recorded in the first column of the list correspond neither to the beginnings nor to the ends of the cremations, which therefore began before the first hour entered and ended later than the last.

As far as the average coke consumption is concerned, it is likely that a certain amount of coke was left over after the end of a cremation cycle and was used for the beginning of the following series of cremations, but it is just as likely that this amount was always more or less the same (an amount necessary for restarting the furnace) in such a way that, overall, what remained at the end of the day was used for the start-up of the furnace for a new cycle of cremations.

Here, however, we run into the fundamental problem: how can we determine the times of the beginnings and the ends of the cremations?

To solve this problem, one can use the duration of the combustion of coke in the gasifier hearths. First, though, we must determine the total time over which the 677 cremations were carried out. If we assume that they began at 7:00 AM on 31 October and ended at 11:00 PM on 12 November (i.e. 12 ⅔ days), we have a total time of 304 hours or 18,240 minutes. The time needed for the combustion of 20,700 kg of coke actually consumed obviously depends on the throughput rate of the gasifier grates; as the time taken for the consumption of the coke is inversely proportional to the throughput rate of the grate, with the shortest time corresponding to the highest throughput rate.

We have seen that the highest throughput rate for the two hearths obtainable with a forced draft of 30 mm of water column was about (2×45=) 90 kg/hr of coke overall and we thus find:

– total combustion time of the coke: 20,700 kg ÷ 90 kg/hr = 230 hours or 13,800 minutes

– average daily activity of the furnace: 230 hrs ÷ 12.67 days ≈ 18 hr/day

– average time of coke combustion for each corpse (30.6 kg/corpse ÷ 45 kg/hr) × 60 min/hr ≈ 41 minutes

– average daily shut-down time of the furnace: ≈ 6 hours

– heat loss from the furnace during shut-down: ≈ 200,000 kcal500

– time spent daily on reheating the furnace to operating temperature (with an efficiency of η ≈ 0.54):501

(200‚000 kcal ∙ 60 min/hr) ÷ (90 kg/hr ∙ 6‚470 kcal/kg ∙ 0.54) ≈ 40 minutes;     [Eq. 109]

– daily coke consumption for preheating the furnace to operating temperature: 90 kg/hr × (40 min ÷ 60 min/hr) = 60 kg of coke;

– total preheating time of the furnace: 40 min/day × 12.67 days ≈ 510 minutes;

– total amount of coke used for reheating the furnace: 60 kg/day × 12.67 days ≈ 760 kg;

– average duration of the cremation of a corpse: (13,800 min – 510 min) ÷ 677 corpses × 2 muffles ≈ 40 minutes/corpse

– daily operating time of the furnace: about 18 hours, of which about 17 hr 20 min for cremations and about 40 min for preheating

– average coke consumption for each cremation: ≈ 30.6 kg, of which (20,700 kg – 760 kg) ÷ 677 ≈ 29.5 kg for the corpse and 1.1 kg for preheating the furnace.

These data represent minimum theoretical values; if, in fact, a grate throughput rate halfway between the maximum (90 kg/hr) and the minimum (20,700 kg ÷ 304 hrs = 68 kg/hr) is assumed, i.e. ca. 80 kg/hr, we obtain the equivalent of an average daily operating time of the furnace of about 20 hours, and the average duration of a cremation would be 45 minutes, while the average amount of coke for preheating the furnace would drop to 0.8 kg for each cremation.

As the heat balance as calculated in Chapter 10 will be based on minimum theoretical values corresponding to an average daily operating time of 18 hours, the amount of coke would go down negligibly for an operating time of 20 hours per day: (1.1 – 0.8 =) 0.3 kg per cremation, i.e. by about (0.3÷30.6=) about 1 percent.

According to the Topf operating instructions for the double- and triple-muffle furnaces, the post-combustion of the corpse residues took about 20 minutes; adding to this the time needed for the main combustion – 40 minutes – one obtains for the total duration of the cremation process a time of 60 minutes, which represents the limit called “thermal barrier” by Dr. Jones, i.e. the minimum duration which cannot be pushed any lower (cf. Unit I, Chapter 6) by any practical means.

This duration is valid for the furnace of the Gusen Camp and, as I shall explain in Subchapter 8.5., cannot be applied directly to the inferior Auschwitz double-muffle furnace, to which the Topf letter of 14 July 1941 refers explicitly.


	8.4. The List of Cremations at the Westerbork Crematorium

The crematorium of the Westerbork Camp in the Netherlands was equipped with a coke-fired Kori Furnace. The “operating instructions for cremations” which exist in the camp documentation refer to the oil-fired Kori Furnace (cf. Document 286) and make sense only if the furnace worked initially with this fuel.

The furnace was, without doubt, a mobile oil-fired furnace that was later converted into a coke-fired furnace by the addition of a gasifier, probably as shown on the Kori Drawing J. Nr. 9239 of 15 February 1944.502 The crematorium went into operation on 15 March 1943 at a time when the mortality was still very low but rising sharply. In 1943, the number of deaths rose to 593 from 108 in the second half of 1942 and then went down drastically: to 50 in 1944 and 4 in 1945.503 A number of documents concerning this crematorium have survived. The most-important ones are:

– a large fragment of the “Krematorium Betriebsbuch” indicating the names of the persons deceased between 23 June 1943 and 31 March 1944, with dates of birth and death and consecutive registration numbers (277 to 510) corresponding to the number on the urn used;504

– numerous cremation lists giving the number of corpses cremated, the duration of each cremation, and the total coke consumption (cf. Documents 257f.).

There is also a “name list of Jewish persons who died in the concentration camps of Westerbork and Buchenwald and were buried in Dutch cemeteries,” drawn up by the Dutch Red Cross, giving an alphabetical list of the Jews who died at Westerbork, complete with their dates of birth, of death and of cremation, as well as the urn number.505

As the cremations were carried out in the order of the entries, these documents allow us to personalize the cremation lists by linking each number with the corresponding name list. For the first three months, the lists have many gaps. Hence we can only identify the day of a cremation and the number of cremations carried out. The day with the highest activity, of 17 cremations, was 14 May 1943. The first list we have covers 27 April 1943, followed by the list for 10 May after a gap of four operating days.506

The lists of individual cremations are listed in the Appendix, although without the names. I have omitted the small number of lists for 1943 in which there are only five cremations or fewer (with one exception to be explained later) and those for 1944, a year with very few cremations. The list shows:

– the number of cremations

– the consecutive registration numbers

– the sex of the deceased

– the age of the deceased

– the date of birth of the deceased

– the date of death of the deceased

– the beginning and the end times of the cremation

– the duration of the cremation.

In order to allow the proper interpretation of the data presented, we must give some further explanations.

Cremations were not carried out every day, but only when a sufficient number of corpses had been collected in the morgue. This was done to save fuel.

In the Westerbork Camp, there was a very high infant mortality, with peaks of 25% in May and June of 1943, and even 40% in August.507 It concerned for the most part babies who were a few months and at times only a few days old, and who were normally cremated by placing two small corpses into the muffle, or at times one infant and an adult corpse.

A few small corpses were introduced between two consecutive cremations of adults in such a way that their cremation overlapped the final phase of the preceding corpse and the initial phase of the following corpse.

In the cases of double cremations, entries concerning the corpse of the infant are marked with an ×. In Document 258, this is the case for the seventh and the eighth cremations (a 90-year-old woman and a baby girl two months of age) and for the eleventh and twelfth cremations (a 46-year-old man cremated together with a child of ten months).

Even though the cremations generally followed strictly the consecutive order of the morgue entries, there are some gross anomalies which lead us to believe that the order was mixed up in these cases. For example, the seventh cremation on 26 May 1943 lasting 25 minutes cannot possibly have referred to a man of 72, but obviously concerned a child of two months listed as No. 9. Similarly, the third and the fifth cremations on 4 June must have been swapped, as it is difficult to see how the cremation of a 78-year-old woman should have taken 35 minutes, whereas that of an 18-month-old child extended over one whole hour. A similar switch must also be assumed for the fourth and fifth cremations on 11 June where the cremation of the corpse of a one-year-old child is said to have taken an unlikely 55 minutes, and that of an 81-year-old man only 35 minutes. Also, the first and third cremations on 18 October 1943 (lasting 20 minutes), referring respectively to a man of 45 and a woman of 59, must obviously take the place of the second and fourth cremations attributed to a child aged one month and another child aged two months.

After these cases have been corrected accordingly, we can interpret the tables in the Appendix in a valid manner.


	8.4.1. Adults Cremated Individually

There are altogether 128 individually cremated adults. In the table below I have listed the number of corpses cremated in the order of the duration of the cremations. The average duration of one of these 128 cremations was 50 minutes:


	
		
				
Duration [min]


				
# of corpses


		

		
				
30


				
6


		

		
				
35


				
5


		

		
				
40


				
19


		

		
				
45


				
24


		

		
				
50


				
21


		

		
				
55


				
15


		

		
				
60


				
25


		

		
				
65


				
3


		

		
				
70


				
2


		

		
				
75


				
2


		

		
				
80


				
3


		

		
				
90


				
2


		

		
				
95


				
1


		

		
				
Total:


				
128


		

	

	8.4.2. Infants Cremated Individually

As explained above, children’s corpses were, as a rule, cremated together with another child or an adult. There are only seven individual cremations of children, as listed in the table below, together with the respective ages of the infants:


	
		
				
Duration [min]


				
# of corpses


				
Ages


		

		
				
20


				
2


				
2 months

1 day


		

		
				
30


				
1


				
5 months


		

		
				
35


				
2


				
18 months

12 months


		

		
				
40


				
2


				
1 month

2 months


		

		
				
Total:


				
7


				
 


		

	

	8.4.3. Infant Double Cremations

The lists mention seven cremations of this type, four of which, however, are obviously abnormal. Let us first consider the regular cases:


	
		
				
Duration [min]


				
# of corpses


				
Ages


		

		
				
20


				
2


				
2 months

1 day


		

		
				
30


				
3


				
1 month

5 months

3 months


		

		
				
40


				
2


				
3 years

2 years


		

	

The other four cases show obviously abnormal data:


	
		
				
Duration [min]


				
# of corpses


				
Ages


		

		
				
45


				
2


				
8 months

10 months


		

		
				
50


				
2


				
2 months

1 day


		

		
				
70


				
2


				
17 months

4 years


		

		
				
75

 


				
2

 


				
8 months

14 months


		

	

When comparing these entries with those in the table above, one can see that these cremations should have taken 20 or 30 minutes. Nothing justifies such long durations, unless we assume errors in the entries of the dates of birth or that each pair of corpses consisted of one adult and one child. The latter hypothesis seems to be the most-reasonable explanation, which we will therefore adopt in this case.


	8.4.4. Mixed Double Cremations

There are 56 corpses to be considered here, or 28 pairs. The average age of the adults was 70 years, that of the children about 1 year:


	
		
				
Duration [min]


				
# of corpses


				
# of cremations


				
Total min


		

		
				
40


				
2


				
1


				
40


		

		
				
45


				
16


				
8


				
360


		

		
				
50


				
8


				
4


				
200


		

		
				
55


				
4


				
2


				
110


		

		
				
60
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7


				
420


		

		
				
70


				
4


				
2


				
140


		

		
				
75


				
4


				
2


				
150


		

		
				
80


				
2


				
1


				
80


		

		
				
105


				
2


				
1


				
105


		

		
				
Totals:


				
56


				
28


				
1605


		

		
				
Average:


				
1605 min ÷ 28 = 57.32 min


		

	

	8.4.5. Staggered Cremations

There are four instances of cremations in the course of which an additional corpse was introduced before the cremation of the preceding one had ended. We shall consider the cases one-by-one.


	a) 10 May 1943

	
		
				
Cremation order


				
Time


				
# of corpses


				
Age


		

		
				
Second

Third

Fourth


				
09:15 – 10:10

09:50 – 10:30

10:10 – 11:00


				
1

1

1


				
65 years

27 months

69 years


		

	

The corpse of a child 27 months old was introduced into the furnace 35 minutes after the introduction of the corpse of a 65-year-old man; the child’s cremation lasted 40 minutes and overlapped the cremation of the latter corpse for the first 20 minutes; for the remaining 20 minutes, it overlapped the cremation of the corpse of a 69-year-old woman, introduced at 10:10 AM.


	
b) 26 May 1943

	
		
				
Cremation order


				
Time


				
# of corpses


				
Age


		

		
				
Seventh

Eighth

Ninth


				
13:15 – 13:40

13:30 – 15:30

13:30 – 15:30


				
1

1

1


				
2 months

4 years

72 years


		

	

The cremation of the corpse of a child of two months took 25 minutes; ten minutes before it ended, two corpses were introduced simultaneously into the furnace, the corpse of a woman aged 72 and that of a child of four years of age. The cremations took two hours altogether.


	c) 1st September 1943

	
		
				
Cremation order


				
Time


				
# of corpses


				
Age

 


		

		
				
Fourth

Fifth


				
10:40 – 11:35

11:00 – 11:35


				
1

1


				
50 years

1 day


		

	

At 10:40 AM, the body of a 50-year-old woman was introduced into the furnace; 20 minutes later, the corpse of a baby who had died at birth was added. Both cremations were over by 11:35, the cremation of the woman lasted 55 minutes, that of the baby 35 minutes.


	d) 22 June 1943

	
		
				
Cremation order


				
Time


				
# of corpses


				
Age


		

		
				
Third

Fourth

Fifth


				
10:20 – 11:20

10:20 – 10:50

10:55 – 11:35


				
1

1

1


				
81 years

14 months

84 years


		

	

At 10:20 AM, the corpse of an 81-year-old woman was introduced into the furnace, together with the body of a girl aged 14 months; 35 minutes later, another corpse was added, the cremation of which ended at 11:35 AM. Hence the bodies of two adults and one infant were cremated within 75 minutes. This would be an exceptional case for two reasons, both on account of the short overall duration of the cremation, and because in the available documents no other case involving the concurrent or staggered cremation of two adults can be found.

If we are not dealing with a mistake in the log entries, this would be a most-unusual event; on both accounts, we may discard this case.

The only case of a concurrent cremation of two adult corpses apparently took place on 1st July 1943, the day on which the eighth and ninth corpses were introduced into the furnace at the same time, i.e. 1:30 PM; according to the Betriebsbuch of the crematorium, the cremation concerned a man of 73 and a young man of 20. However, in the cremation list for that day, the ninth corpse is marked with an × and was therefore the corpse of a child. This is borne out by the fact that the other two corpses marked in the same manner – the fifth and the eleventh – do concern the corpses of a one-year-old child and that of a child 20 months old. This suggests that the second body was not a 20-year-old male, but a 20-month-old boy.

In the Westerbork Crematorium, the end of the cremation corresponded to the moment when the corpse residues went into the ash compartment, and the muffle was thus ready for a fresh corpse. As we have seen, the average duration of cremations involving individual adults was 50 minutes. This confirms basically the value derived from Kessler’s experiments, except for the fact that Kessler’s value referred to the average duration of the cremation process up to the maximum point of the main cremation; hence, the average value for the Westerbork cremations is a little lower. This difference may have been caused by various factors, such as the modal type of corpse or the structure of the muffle grate.

The 600 cremations carried out in the crematorium of the Père-Lachaise Cemetery in Paris between 1889 and 1893 (cf. tables pp. 100f.) provide us with the following data: The cremation of a child nine years old or less took some 39 minutes on average, cremations of children ten and over and of adults took some 61 minutes.


	8.5. Conclusions

From an analysis of the data given above, we may draw the following conclusions:

1. The minimum duration of the main combustion of a corpse introduced without coffin into the muffle is approximately half an hour under optimum conditions, i.e. when the cremation chamber is constantly maintained at a temperature of at least 850°C; at lower temperatures, the process takes longer.

2. The minimum duration of the cremations carried out in the Gusen Furnace over the period mentioned was 40 minutes on average with the furnace in thermal balance508 and in continuous operation. This duration is valid for the Gusen Furnace. It cannot be applied directly to the Auschwitz double-muffle furnace, to which the Topf letter of 14 July 1941 refers explicitly. In support of this, we may cite the following facts:

– The Gusen Furnace had a refractory grate of three transverse bars, placed about 30 cm from each other, as well as a longitudinal bar in the center; thus, the plane of the grate had eight openings some 30 cm × 25 cm in size, whereas the grate of the Auschwitz furnaces consisted of five transverse bars (Schamotte-Roststeine) placed 20 cm from each other (or even of bars with an opening of hardly 5 cm). This means that the grate of the Gusen Furnace allowed larger corpse remnants to drop into the ash chamber. Hence the muffle emptied itself more rapidly, with the main combustion finishing not in the muffle but in the ash chamber below.

– Although the Auschwitz crematorium possessed a forced-draft system of the same type as the Gusen Furnace, the latter served only two muffles, whereas the Auschwitz device served six. Hence, when all the three furnaces were in operation, each one was allotted only a third of the draft available for a single furnace. Therefore, under forced-draft conditions, the Auschwitz Furnaces could not attain the performance of the Gusen Furnace. In the summer of 1942, this draft enhancer was even completely removed at Auschwitz when the chimney of the crematorium was rebuilt (cf. Subchapter 6.1.).

3. The duration of the cremations at Westerbork was 50 minutes, which is in rough agreement with Kessler’s experiments.

4. On account of the greater amount of heat available in the Kori Furnace at Westerbork with its hearth grate of 0.8 m × 0.6 m and a coke throughput rate of some 58 kg/hr509 – as compared to the hearth grate of 0.5 m × 0.5 m and a coke throughput of some 30 kg/hr for the Auschwitz double-muffle furnaces – and also taking into consideration the Topf letter of 1st November 1940 mentioned above, one may assume an average duration of one hour for cremations of normal corpses in the Topf Furnaces at Auschwitz-Birkenau.

This duration – which includes the time needed for the introduction of a corpse into the muffle, some three minutes (cf. Subchapter 9.3. below), and the time for cleaning the muffle after the cremation510 – was confirmed by two Topf engineers during their interrogation by the Soviet counter-espionage service (SMERSH). On 5 March 1946, the Soviet interrogator Shatanovski asked Prüfer:511

“How many corpses could be cremated at Auschwitz in one crematorium in one hour?”

The Topf engineer replied:

“In a crematorium of five furnaces or fifteen openings [muffles] fifteen corpses were cremated in one hour.”

This amounts to the cremation of one corpse in one muffle in one hour. The previous day, the Topf engineer Karl Schultze, who was thoroughly familiar with the triple-muffle furnaces because he had designed their blowers, had stated:512

“In each of two crematoria there were five furnaces and three corpses were introduced from time to time into each furnace, i.e. there were three openings [muffles] in one furnace. In one hour, fifteen corpses could be burned in a crematorium with five furnaces.”

Hence, Schultze as well confirmed a cremation throughput rate of one corpse per muffle in one hour.

We still have to explain why the Topf letter of 14 July 1941 speaks of a duration of 33 to 40 minutes per cremation. The answer lies in the forced draft for the furnace obtained by means of the forced-draft device (Saugzuganlage). That the duration of a cremation can actually be reduced in this manner is supported by experiments carried out in 1939 with a Topf Furnace, albeit a gas-heated model, in the Gera Crematorium. The engineer Heinrich Stenger says in this respect (Stenger 1939, pp. 17f.):

“In the course of one shift, up to 8 incinerations are carried out. If needed, the incineration times may be shortened by switching on a suction device, thus allowing more than 8 incinerations. It has yet to be ascertained, however, whether it is more-advantageous to accept longer incineration times in order to maintain the service life of the furnace rather than reduce the service life by raising its throughput by means a suction device.” [“In einer Schicht werden bis zu 8 Einäscherungen durchgeführt. Im Bedarfsfalle lassen sich die Einäscherungszeiten durch Zuschaltung eines Saugzuges verkürzen, und somit mehr als 8 Einäscherungen durchführen. Es ist aber noch nachzuprüfen, ob es zweckmässiger ist, zur Erhaltung des Einäscherungsofens etwas längere Einäscherungszeiten in Kauf zu nehmen, als durch Leistungssteigerung mittels Saugzuges die Lebensdauer des Ofens herabzumindern”].

In coke-fired furnaces the effect of a forced draft was even greater.513

The data given in the Topf letter of 14 July 1941 were probably based on the practical experiences with the Gusen Furnace, rather than the furnaces at Auschwitz, and the maximum capacity of 30 corpses in 10 hours (or 40 minutes per cremation) can be considered to be the maximum capacity obtainable under forced-draft operation; the capacity of 36 corpses in 10 hours (or 33 minutes per cremation) may represent the theoretical limit of the installation, attainable only for a short period of time and under optimum conditions.

Taking into account that the cremations of children under 9 in the Père-Lachaise Crematorium took 39 minutes on average, we may also be dealing with somewhat-inflated figures as a sales pitch.

As far as the Central Construction Office letter of 28 June 1943 is concerned (Document 248) and Prüfer’s memo of 8 September 1942 (Document 249), we see right away that the cremation capacity mentioned for individual cremations is technically impossible. When we look at Prüfer’s memo of 8 September 1942, we must remember that at that time the furnaces with three and eight muffles had not yet been built at Auschwitz, and that the figures stated for the cremation capacities were not based on experience but rather on mere expectations.

It is true that the first triple-muffle furnace had already been completed at KL Buchenwald on 23 August 1942, but between 23 August and 8 September the average mortality there amounted only to some 10 deaths per day.514 Therefore the cremation capacity of (800÷5 furnaces=) 160 corpses per day in a triple-muffle furnace could in any case not be based on operational results achieved with the furnace but was simply an extrapolation. Furthermore, the memo in question presents inexplicable contradictions with other documents as well as with the facts.

One such contradiction is the fact that the cremation capacities of the individual plants listed in the memo are in extreme and random disagreement with those given in the third document mentioned above, i.e. the Central Construction Office letter of 28 June 1943. In the last document, as we have seen, the six muffles of Crematorium I are listed with a daily capacity of 340 corpses, the five triple-muffle furnaces at Crematoria II and III with 1,440 corpses, and the 8-muffle furnaces at Crematoria IV and V with 768 corpses per day.

Prüfer’s memo instead gives the six muffles of Crematorium I a daily capacity of 250 corpses (73.5% of the above figure), the five triple-muffle furnaces at Crematoria II and III one of 800 corpses (55.5%) and the eight muffles of Crematoria IV and V a capacity of likewise 800 corpses (104.1%).

Prüfer’s memo contains yet another, even more-mysterious contradiction: it attributes to the eight muffles of the future Crematoria IV and V the same capacity of 800 corpses per day as to the 15 muffles of the future Crematorium II. It follows that the 8-muffle furnace would have had a cremation capacity per muffle almost twice that of the five triple-muffle furnaces: (800÷8=) 100 corpses per muffle and day against (800÷15=) 53. This is completely out of line with reality, because by its very design the 8-muffle furnace had an even lower efficiency than the triple-muffle furnace (cf. Mattogno 2019, Subchapter 12.3., pp. 398-402, for a more details).

We have yet to deal with the question whether and within what limits the Topf Furnaces at Auschwitz-Birkenau allowed multiple cremations (for example, of four corpses in one muffle within 60 minutes), in which case the capacities given in the letter would have a foundation in reality. This problem will be analyzed in the next chapter.


	9. The Cremation Capacity of the Cremation Furnaces at Auschwitz-Birkenau

The duration of the cremation process is an important factor for judging the capacity of such installations, but it is not the only one. There are two more factors which matter in this case: the duration of the “duty cycle” of the furnace as well as its load. It is easy to see that the overall cremation capacity rises with the length of time the furnace operates over the span of a day and with the number of corpses loaded into each muffle.

In this chapter we will deal primarily with these technical problems and determine the maximum theoretical capacity of the furnaces at Auschwitz-Birkenau. Such an analysis would, however, be incomplete without a simultaneous treatment of the question regarding the normal cremation capacity of these furnaces, which may be summarized by the following question: What was the capacity for which the Birkenau Furnaces were designed?515 This is a historical question which concerns the genesis, the function, and the purpose of the crematoria at Birkenau.


	9.1. Continuous Operation of the Furnaces

In line with all solid-fuel (and fixed-grate) combustion plants, the operation of coke-fired cremation furnaces depended on the capacity of the hearth grate which inevitably decreases with time (since last cleaning) because of the formation of slag. For this reason, the Topf instructions for the operation of double- and triple-muffle furnaces specify (cf. Documents 210 & 227):

“Each night, the gasifier grate must be freed from the coke slag and the ash must be removed.”

Let us take a closer look at the problem.


	9.1.1. The Formation of Slag

In a contemporary technical article on the subject of (boiler) grates, it is stated (Schulze-Manitius 1935, p. 89):

“Any fuel, even washed coal, carries incombustible substances along into the hearth, which will liquefy if the temperature is high enough, flow through the fuel layers and solidify again underneath the grate under the effect of the cooling provoked by the combustion air. This slag must be removed because it obstructs the feed of combustion air.”

The formation of slag in gasifier hearths was an inevitable phenomenon, because the melting temperature of the slag, while varying between 1000 and 1500°C depending on the type of coal, is usually 1,100 to 1,200°C (ter Linden 1935, p. 14), whereas the hearth temperature is around 1,500°C (H. Keller 1928, p. 3). The slag from the fossil coal of Upper Silesia used at Auschwitz had a melting temperature of 1,200 to 1,300°C (see Subchapter 9.7.).

In order to gain an appreciation of the amount of slag forming on the grates, one may refer to Kessler’s experiments of 5 January 1927 which, for a load of 436 kg of coke, yielded some 21 kg of (4.8 %) of “incombustible” material in the form of slag. If we apply this percentage to the Topf triple-muffle furnace, the same amount of slag would have been produced in each of the two gasifiers over an operation of 18 hours with normal corpses.


	9.1.2. Slag Removal

The slag was removed from the grate’s surface by means of two tools: a poker, or straight rod, for breaking off the slag, and a scraper for pulling out the slag fragments (cf. Document 259 and Photos 366f.). This method of cleaning obviously required that the grate was clear (and the gasifier hence not in operation), because the work was carried out from both above and below.

The grates of the triple-muffle furnaces consisted of twelve square steel bars (Vierkanteisen) measuring 40 mm × 40 mm × 630 mm, and of two transverse supporting bars (Auflager-Eisen) 40 mm × 40 mm × 740 mm. As the bars were imbedded in the brick walls of the gasifiers, the grate dimensions were 600 mm × 500 mm. The steel bars were arranged in such a way as to form a central slot some 20 mm wide and ten lateral slots some 10 mm wide each. In front of the the grate, in the upper part of the hearth door, the brickwork had an arched shape, the center of which was about 10 cm above the grate (cf. Photos 167, 174 and 177).

The hearth doors (Feuertüren) were set at floor level; the grate was some 20 cm above floor level. Once the fire on the hearth had gone out, the attendant opened the ash-chamber door, removed any embers with the scraper, broke off the layer of slag with the poker, possibly using a curved rod to free the slots from beneath, and scraped out the residues with the scraper.

The down-time depended not only on the duration of the cleaning operation as such, but also on the time needed for cooling the furnace down and restarting it later.

According to the letter of 23 October 1941 written by Hans Kori to SS Sturmbannführer Lenzer at KGL Lublin, the production of hot water – heated by means of the exhaust gas from the five-muffle furnace Kori had built for the crematorium – for 50 showers in continuous operation was based on a daily operating time of 20 hours (“täglich bei einem 20-Stundenbetrieb”).516 As Kori in this case was aiming for maximum production, it is clear that he was taking a daily down-time of four hours for the furnaces into consideration, and this down-time could have no reason other than for cleaning the grates. We may thus assume that the continuous operating period of the furnaces was 20 hours per day under normal conditions.

This obviously does not mean that the furnaces could not operate continuously for a longer span of time than 20 hours, but that 20 hours was a duration which ensured their optimum performance; beyond this value, the efficiency of the grates gradually diminished, and eventually operation would cease altogether. Greater amounts of slag would have caused considerable difficulties and longer down-times for their removal. The best way of running the furnaces was therefore to operate them continuously but with a daily interval for cleaning the grates.


	9.2. Concurrent Cremation of Several Corpses

For an assessment of the performance of the Topf Furnaces, we must examine whether, and if so to what extent, it would have been possible to raise the cremation capacity by increasing the load by introducing two or more corpses at once into one muffle.

In crematoria for civilian use this was prohibited by law; at the crematorium of the Westerbork Camp, it was done only in a limited number of cases by placing the corpse of a small child next to an adult corpse. At the crematorium of the Terezín Ghetto with its four oil-fired furnaces (see Subchapter 11.4.), the simultaneous presence of two corpses in one muffle was normal, but they were and processed in a staggered manner. Such a procedure required a furnace design totally different from that of the Topf Furnaces installed in concentration camps. The performance of the Terezín Crematorium therefore cannot be used as a reference point for the problem we are considering here. This question will be discussed at greater length in Chapters 11.5f.


	9.2.1. Experiments with Animal-Carcass-Incineration Furnaces

From a merely technical point of view, what comes closest to the concurrent combustion of several corpses in one muffle is the operation of furnaces for the destruction of animal carcasses. Although such a comparison might appear disrespectful,517 data collected with such furnaces provide reliable reference points for the cremation of corpses as well – from a purely technical point of view.

Document 260 provides us with the operational results for eight carcass-destruction furnaces built by the Kori Co. as already described in Chapter 10 of Unit I. On the basis of this document, I have established the data given in Table 4 below.


	
		
				
Table 4: Features of Animal-Carcass-Incineration Furnaces


		

		
				
Type


				
Load


				
Coal used


				
Cremation
Time


				
kg Coal
kg Load


				
   Time  
kg Load


				
kg Load
min


		

		
				
1a


				
250 kg


				
110 kg


				
5 hr


				
0.440


				
72 sec


				
0.83


		

		
				
1b


				
310 kg


				
130 kg


				
6 hr


				
0.419


				
70 sec


				
0.86


		

		
				
2a


				
370 kg


				
150 kg


				
7 hr


				
0.405


				
68 sec


				
0.88


		

		
				
2b


				
450 kg


				
170 kg


				
8 hr


				
0.377


				
64 sec


				
0.94


		

		
				
3a


				
540 kg


				
200 kg


				
9.5 hr


				
0.370


				
63 sec


				
0.95


		

		
				
3b


				
650 kg


				
225 kg


				
10.5 hr


				
0.346


				
58 sec


				
1.03


		

		
				
4a


				
750 kg


				
265 kg


				
12 hr


				
0.353


				
58 sec


				
1.04


		

		
				
4b


				
900 kg


				
300 kg


				
13.5 hr


				
0.333


				
54 sec


				
1.11


		

	

The preheating of the furnace up to thermal balance (steady state) requires both time and fuel, and may be calculated in the following way (for Furnace Type 1a):

– Mass of the brickwork: 950 kg

– Hourly coke feed: 110÷5 = 22 kg

– Hearth efficiency (acc. to Heepke): 0.75

– Lower heating value of hard coal: 7,500 kcal/kg

– Coal required for heating the brickwork from 20°C to 800°C:

(950 kg ∙ 0.21 kcal kg–1 °C–1 ∙ (800°C – 20°C) ÷ (7‚500 kcal kg–1 ∙ 0.75) ≈ 28 kg    [Eq. 110]

– Hard-coal consumption other than for preheating of furnace: (110 – 28) = 82, or (82 ÷ 250 =) 0.328 kg for 1 kg of organic substance.

– Assuming that the first 28 kg of coal were used to preheat the furnace without any cremations taking place, this results in a maximum preheating time of (28 kg ÷ 22 kg/hr) ≈ 1.27 hr, yielding a minimum net cremation time of (5 – 1.27) some 3.73 hours, which in turn yields a maximum cremation rate of (250 kg ÷ 3.73 hr ÷ 60 min/hr) ≈ 1.12 kg/min.

Applying this method to the other furnace models as well, we obtain the following data, where the last column gives the surface area of the combustion chamber:


	
		
				
Table 5: Corrected Features of Animal-Carcass-Incineration Furnaces


		

		
				
Type


				
Load


				
Coal used


				
Cremation time


				
kg Coal
kg Load


				
kg Load
min


				
Chamber Size


		

		
				
1a


				
250 kg


				
110 kg


				
5 hr


				
0.328


				
1.12


				
0.68 m²


		

		
				
1b


				
310 kg


				
130 kg


				
6 hr


				
0.325


				
1.12


				
0.90 m²


		

		
				
2a


				
370 kg


				
150 kg


				
7 hr


				
0.310


				
1.15


				
1.11 m²


		

		
				
2b


				
450 kg


				
170 kg


				
8 hr


				
0.295


				
1.20


				
1.38 m²


		

		
				
3a


				
540 kg


				
200 kg


				
9.5 hr


				
0.290


				
1.22


				
1.65 m²


		

		
				
3b


				
650 kg


				
225 kg


				
10.5 hr


				
0.275


				
1.30


				
1.97 m²


		

		
				
4a


				
750 kg


				
265 kg


				
12 hr


				
0.280


				
1.31


				
2.29 m²


		

		
				
4b


				
900 kg


				
300 kg


				
13.5 hr


				
0.268


				
1.39


				
2.67 m²


		

	

These data are useful as reference points for the subject of this section as well, because they deal with practical cases were several carcasses or parts thereof were incinerated in the same combustion chamber.

Furnace Model 2b had a combustion chamber with a floor area of 1.38 m², practically equal to that of a muffle of Topf’s triple-muffle furnace (1.4 m²); in this device, the cremation of several corpses of a total weight equal to the maximum load (450 kg or 326 kg/m²) proceeded at a rate of 1 kg in 50 sec. If we apply this rate to a corpse of 70 kg, we obtain (70 kg × 50 sec/kg ÷ 60 sec/min) ≈ 58 minutes, which is more-or-less the same time as for an individual cremation in the Topf Furnace (60 minutes).

In the furnace with the highest throughput, Model 4b, the cremation of a corpse of 70 kg would have required (70 kg × 43 sec/kg ÷ 60 sec/min=) 50 minutes.

We may thus conclude that exceeding the thermal design limits of the Topf furnaces by overloading the muffles would not have led to any gain in productivity. Quite to the contrary: the maximum cremation capacity of the Topf Furnaces are based on the introduction of a single normal corpse into the muffle, in line with the design parameters.


	9.2.2. Experiences with the Westerbork and Gusen Crematoria

The practical experience gathered for cremations carried out at Westerbork and Gusen fully bears out the above conclusion.

As we have seen, cremations of two adult corpses together were never undertaken at the Westerbork Crematorium, except in one rather-dubious case, which carries no weight on account of its conditions. The only kind of double cremations at that location involved the concurrent incineration of one adult corpse grouped with the corpse of a small child, and it is clear that these cremations which go against of the ethics and esthetics of civilian crematoria were motivated only by reasons of thermo-technical economy.

But then, if it had been thermo-technically economical to cremate two or more adult corpses simultaneously, why did the attendants of the crematorium never proceed that way? The answer is contained in the fact that during occasional cremations of one small child together with one adult corpse it had been observed that the small corpses had a significant effect on the cremation process, extending its average duration by 14% (from 50 to 57 minutes) beyond the average cremation time of single adult corpses. This effect shows in its tendency that two normal adult corpses loaded concurrently would basically have doubled the duration of the cremation.

This is in agreement with the cremations carried out in the crematorium of the Père-Lachaise Cemetery mentioned earlier. In fact, the time needed for the cremation of children under nine years of age was around 39 minutes, whereas it took some 61 minutes to cremate children or adolescents aged ten or over – a rise of 56%. Thus, the concurrent cremation of several corpses in one muffle would have tended to lengthen the time needed in proportion to their weight.

As far as the Gusen Furnace is concerned, we possess, for the period of its continuous operation (30 October through 12 November 1941), the actual number of corpses cremated (677), the actual consumption of coal (20,700 kg) for these cremations, and the minimum duration of the cremations (221 hours and 30 minutes, or 13,290 minutes). At that time, all the conditions favoring multiple cremations in one muffle existed at Gusen, viz.:

– The furnace had been inactive between 16 and 25 October because of repair work, which meant that the corpses of detainees who had died in the meantime were piling up in the morgue and it was most urgent to dispose of them.

– The furnace was restarted under the supervision of a specialist, the Topf technician August Willing, who stayed at the crematorium until 9 November.518

The basic data set out above can refer only to two possible scenarios: Either only single cremations were carried out or multiple cremations.

1. In the first case, we would have 677 cremations in 13,290 minutes in two muffles, i.e., in rounded figures, 338 cremations in 13,290 minutes in one muffle, hence some 40 minutes for one cremation in one muffle.

2. In the second case, assuming that two corpses were loaded jointly into each muffle in each case, 338 such double cremations would have taken place in the two muffles and lasted 13,290 minutes altogether, i.e. 169 double cremations in a single muffle over 13,290 minutes, the equivalent of a double cremation lasting 80 minutes in a single muffle. The same reasoning is valid for the coke consumption.

Thus, if the above data refer to double cremations, the duration of the cremation of each such load would have required 80 minutes and the capacity of the furnace would not have been affected.


	9.2.3. Documents on Multiple Cremations

On 4 February 1944, Hans Kori sent the following letter to the Waffen SS and Police PoW camp at Lublin Majdanek:519

“Re: Crematorium

In addition to our report of today’s date concerning the operation of the incineration furnaces at Konz.-Lager Lublin, we wish to inform you that, in the case of the operation of stationary crematoria, the fuel requirements can be reduced to a very low consumption if observation of the operation is carried out properly, because the load to be incinerated contributes to fuel savings on account of its good combustibility, if the temperature of the crematorium is around 700°C.

For the fuel supply for a given heating period one may assume that for preheating the furnace 50 kg of coke are required, in addition to 25 kg of coke for each incineration. For 10 incinerations in one day, this leads to a total consumption of some 300 kg. It is of no importance whether coke is used exclusively or a mixture of coke and hard coal is used. In the latter case, one would operate with a mixture of 150 kg [of coal] and 150 kg [of coke]. An equal amount of 300 kg for one day would also allow 20 incinerations to be handled easily, if one abandons individual introductions.”

The coke consumption stated for one cremation – 25 kg – confirms with satisfactory accuracy the consumption at Gusen. The fact that the fuel requirements were calculated for ten cremations in each muffle (or a total of 50 cremations per day) means that the duration of one cremation was at least one hour (two hours of preheating plus tne hours of cremation = one operating day of 12 hours).

The reference to abandoning “individual introductions” (Einzeleinführungen) alludes to the simultaneous introduction of two corpses into one muffle, which would bring about fuel savings of 50%, i.e. ([300–50]÷20=) 12.5 kg of coke for each corpse. Yet the man responsible for this crematorium, SS Hauptscharführer Erich Mussfeldt, declared with respect to the new crematorium at Majdanek during the Krakow Trial of the Auschwitz camp garrison:520

“Only one corpse was introduced into each muffle, its cremation lasted one hour.”

This duration, as we have seen, is confirmed by numerous sources and documents and is therefore reliable.

Also, one cannot imagine that Hans Kori would have made a statement which was in direct disagreement with the performance of his own furnaces for the cremation of animal carcasses.

To the above letter, a report of the same date was attached on the subject of the crematoria. In it, Kori explained the reasons for some problems encountered in the operation of the furnaces:521

“But if, on opening the hearth doors, a bright flame juts forth from the slots of the smoke dampers, this is caused by the pressure of ‘false air.’ It is merely necessary to fill the unnecessarily wide air gaps around the damper plates in order to prevent both cold air from entering the furnace and the appearance of such flames.” [“Wenn aber beim Öffnen der Feuerungstüren aus den Schlitzen der Rauchschieber eine helle Flamme herausschlägt, so ist dies auf den Druck der Falschluft zurückzuführen. Man braucht also lediglich die unverhältnismässig breiten Luftspalte neben den Rauchschieberplatten abzudichten, um sowohl den Zutritt der Kaltluft in den Ofen, als auch das Herausschlagen der Flammen zu verhindern.”]

This inconvenience was due to the fact that it had not been technically possible to manufacture refractory dampers which could be hermetically closed – a gap of 4.5 mm522 remained through which cold air entered into the smoke duct. Another problem concerned the temperature of the muffle:

“If, as was noted during the trial runs, the temperature in the forward portion of the incineration chamber, i.e. directly behind the introduction door, is not high enough for a rapid incineration of the material placed at this point, this, too, is caused primarily to the leakage of ‘false air’ [into the muffle].” [«Wenn, wie beim Probebetrieb festgestellt wird, dass im vorderen Teil der Einäscherungskammer, also unmittelbar hinter der Einführungstür, die Heiztemperatur zur beschleunigten Einäscherung des hier lagernden Materials nicht ausreicht, so ist auch dies zum grossen Teil auf das Eindringen von Falschluft zurückzuführen»]

According to Kori, this inconvenience would also disappear with the elimination of the gaps mentioned above.

We should underline the fact that, if a temperature of 700°C in the front part of the muffle could not be maintained simply because “false air” entered the smoke duct, the introduction of two normal corpses into the muffle would have brought about an even-greater temperature drop during the evaporation phase, with a significant degradation of the performance of the cremations.

If it took one hour and 25 kg of coke to cremate a single corpse, an unchanged coke consumption in the case of two corpses would indicate that such a double-cremation would also have lasted only one hour, but this is in disagreement with the practical results discussed above.

The hypothetical statement contained in the above letter is thus completely discredited by the facts.

The document in question is the typewritten copy (“odpis”) of a (probably likewise) typewritten German copy (“Abschrift”) prepared at the request of the Polish-communist prosecutor Jan Grzybowski at an unknown point in time. Neither the original nor even the German-language copy has been published, and one must therefore regard the Polish-language version with great suspicion.

There is also a Topf document on the subject of the concurrent introduction of several corpses into a muffle, the letter of Fritz Sander of 14 September 1942 already mentioned (Section 7.4.1.):

“As a makeshift solution, one has tried to use a series of furnaces or muffles and by loading them with more corpses, but this does not solve the basic problem, i.e. the drawbacks of the muffle system. These drawbacks of the muffle furnace, which cannot be solved even by assembling multiple-muffle furnaces (triple- or 8-muffle furnaces) and loading more corpses into the individual muffles, are in my judgment the following:”

Sander greatly underestimated the problem of introducing multiple adult male corpses523 into a muffle. The loading system of the double- and triple-muffle furnaces was in fact constrained by the dimensions of the muffles’ introduction openings, which measured 60 cm × 60 cm, with the lower half having the shape of a 30 cm × 60 cm rectangle, while the upper half was a semicircle with a radius of 30 cm.
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Illustration 4: Muffle door of the Topf double-muffle furnace at the Mauthausen Camp, identical to those of the double-, triple- and 8-muffle furnaces at Auschwitz. © C. Mattogno


		

	

Illustration 4 gives all the relevant measurements. The top part of the introduction stretcher, whose side tubes ran over the guide rollers, was 12 cm above the bottom of the muffle door and the refractory grate; the two horizontal lines show the height of a first (18 cm) and a second emaciated corpse (18 cm) introduced one on top of the other into the muffle; the remaining space clearly would have been insufficient for a third emaciated corpse. Loading the second corpse sideways (with the shoulder line vertical instead of horizontal), and then a third one horizontally, would have required the tilting of the stretcher by at least 45°, an extremely complicated operation, not to say impossible. It is clear that the simultaneous loading of two normal corpses would have at least presented great difficulties; introducing three or four corpses at once would have been absolutely impossible.

From Sander’s letter we can glean that “the cremation did not proceed quickly enough to ensure the elimination of a great number of corpses at a desirably high rate” even when “loading more corpses into the individual muffles,” clearly meaning such multiple cremations evidently did not produce appreciable improvements with respect to productivity of cremations.


	9.2.4. Thermal Inadequacy during Water Evaporation

The essential condition for good cremation performance is that the muffle temperature never drops below 600°C, because below that temperature the corpses merely carbonize, but are no longer cremated.

Let us look at the heat phenomena associated with a triple-muffle furnace in the normal case of the cremation of a single adult corpse in each muffle, and in the hypothetical case of two corpses per muffle.


	Single Adult Corpse

A body of 70 kg contains, on average, some 45.5 kg of water. Hence the energy needed to heat, vaporize and superheat this water from 10°C to 600°C for three corpses is (cf. p. 124):524

3 ∙ 45.5 kg ∙ [633 kcal kg–1+0.487 kcal kg–1°C–1(600°C–100°C)] ≈ 119,600 kcal    [Eq. 111]

The evaporation process, as determined experimentally, required about one-half hour. The coke throughput rate for the triple-muffle furnace was 70 kg/hr (two hearths with a throughput rate of 35 kg/hr each), hence the theoretical heat available in half an hour was 6,470 kcal/kg × 35 kg = 226,450 kcal.

The heat actually available was much less, because much of the heat produced in the gasifiers was lost. In the evaporation phase, the most-important heat losses were those by radiation and by conduction, which amounted to about 62,500 kcal/hr at 800°C, and which we may assume to be around 46,900 kcal/hr at 600°C, or 23,450 kcal in half an hour. This corresponds to (23,450/226,450 × 100 =) 10.3%. The sensible heat of the exhaust gases at 600°C can be calculated to be 31.3%. The unburnt gases contributed 4%, and the incombustibles on the hearth about 3.1% to the total loss.

The efficiency of the furnace was therefore (100 – [10.3 + 31.3 + 4 + 3.1] =) 51.3%. Hence the effective yield of the coke was (6,470 × 0.513) ≈ 3,320 kcal, and the available heat was (35 kg × 3,320 kcal/kg =) 116,200 kcal. To maintain the furnace at 600°C, a heat supply of (116,200 – 119,600 =) 3,400 kcal would therefore have had to be provided by the radiation from the muffle walls, where it was readily available in this phase of the process.


	Two Adult Corpses

Let us now examine the second case. All values go up by a factor of two with respect to the previous case. The water content of the corpses would be 273 kg, and the heat of vaporization at 600°C about 239,200 kilocalories.

Available heat remained constant at 116,200 kcal in 30 minutes, hence the heat deficit is (116,200 – 239,200=) 123,000 kcal or 41,000 kcal per muffle. Would the radiation from the muffle walls have been enough to make up for this deficit? It is difficult to establish precisely the heat supply to the corpse from the radiating muffle, both for reasons of geometry and because of the progressive cooling of the muffle wall.

The problem was treated in the 1930s in a specific article by Professor Schläpfer, one of the most-eminent specialists in the field of cremation at the time, and the article provides us with a credible estimate of the heat radiated from the muffle walls onto a corpse at various wall temperatures. Schläpfer gives a chart, from which we can draw the data given in the following table (Schläpfer 1938, p. 153; cf. Mattogno 2019, Document 47, p. 651):525


	
		
				
Temperature of muffle walls


				
Heat radiated onto the corpse (per Schläpfer)


		

		
				
800 °C


				
1,400 kcal/min


		

		
				
700 °C


				
930 kcal/min


		

		
				
600 °C


				
600 kcal/min


		

		
				
500 °C


				
360 kcal/min


		

	

In the case of radiation towards a hypothetical load of two corpses in one muffle, the geometry obviously changes. Most importantly, the surface/volume ratio of such a load would be less favorable than for a single corpse, because the two corpses would cover each other partly. But even aside from this consideration, the heat required to evaporate and superheat the water contained in two corpses, ca. 79,700 kcal, would become available only over a period of (79,700 kcal ÷ 600 kcal/min =) some 130 minutes at a constant temperature of 600°C. However, the wall temperature of the muffle would not stay constant for such a long time but would drop rather significantly. Hence the thermal conditions would soon become very unfavorable, because, as we can see from Schläpfer’s chart, the radiation heat flow drops rapidly with decreasing surface temperatures. At 500°C, the heat transfer would be cut to a mere 60% of the value at 600°C.

The engineer Hans Kori, speaking about a similar problem, noted (Kori 1924, p. 117):

“If the internal wall of the cremation chamber has a surface area of about 4 m² with a specific gravity of 2.1, a layer 5 cm in thickness weighs about 420 kg. Specific heat of refractory is about 0.2 [kcal kg–1 °C–1]; if a layer of 5 cm were to give up its heat in a sufficiently rapid and complete manner, with a temperature drop from 1000° to 800°[C], its heat contribution would be only 200 × 0.2 × 420 = 16,800 [kilo]calories. Actually, not even this is possible, because the wall does not release the stored heat as fast as the temperature drops.”

In the triple-muffle Topf Furnace, the weight of the radiating brickwork of one muffle was about (0.15 m thick × 5 m² surface × 2,000 kg/m³ density =) 1,500 kg. In order to supply the heat lost by the evaporation of the water from two corpses, each muffle would have had to contribute 79,700 kcal, which would mean that the average wall temperature of the muffles would have had to drop by (79,700 kcal ÷ 0.2 kcal kg–1 °C–1 ÷ 1,500 kg =) about 265°C. Hence, if the muffle temperature had been at the required 800°C during the introduction of the corpses, it would have dropped down to some 535°C during the evaporation phase, slowing the evaporation process drastically.

Of course, the massive heat loss of the muffle walls during the evaporation of the corpse water would have had to be compensated for later on. In order to re-establish the thermal conditions for subsequent cremations, a period of reheating would therefore have been required. The heat supplied to each muffle in one minute was:526

(3‚320 kcal/kg ∙ 70 kg/hr) ÷ (3 ∙ 60 min/hr) = 1,291 kcal/min    [Eq. 112]

Hence 79,700 kcal ÷ 1,291 kcal/min ≈ 62 minutes or one hour would have been needed to get the muffles back into thermal shape for the next load.

I have simplified here the evaporation process, which is more-complex in reality, because other factors come into play, but these factors apply in the same way both to individual and to multiple cremations; therefore, the enormous difference of the order of magnitude of the heat involved in each case remains valid as calculated and demonstrated.

The Topf design of the triple- and 8-muffle furnaces was also inadequate for simultaneous multiple cremations not only for the reasons of thermodynamics set out above. In addition, the introduction of two or three corpses into a muffle would have caused an obstruction of the combustion-gas flow through the three openings which connected the lateral muffles to the center muffle in the triple-muffle furnace or those linking the inner to the outer muffles in the 8-muffle furnace. Several corpses placed on the refractory grate of the center muffle in the triple-muffle furnace or on that of the lateral muffles of the 8-muffle furnace would have, moreover, partially blocked the slots between the grate bars, impeding the flow of the combustion gases toward the flue ducts. This would have led to a decrease in the draft of the chimney and that of the gasifier with a corresponding decrease in the heat supply to the muffle.

Furthermore, the introduction of several corpses into a single muffle would have reduced the free muffle volume. As a result, the dwell time of the combustion gas flowing through the muffle would have been reduced to the point where it would have partially burned in the smoke duct rather than in the muffle, resulting in a lower heat transfer to the corpse and the muffle walls, resulting in even-lower temperatures during the evaporation phase, and potentially causing heat damage to the flue ducts.

All this proves that the triple- and 8-muffle furnace were conceived for the cremation of one corpse at a time in each muffle and that the introduction of two or more corpses into a muffle would inevitably have extended the duration of the cremation considerably more than by the simple factor contributed by the number of corpses introduced, i.e. considerably more than twice as long for two corpses.


	9.2.5. Thermal Overload during Main Combustion

The concurrent cremation of several normal corpses in one muffle brings into focus another insurmountable thermal problem: the increased thermal load on the combustion chambers (muffle and ash chamber) during the main combustion phase of the corpses after their water has evaporated.

The refractory walls of a combustion chamber can be damaged by slag and molten ash, and their temperature must therefore be kept below the melting point of slag and ash, which, as we have seen, normally lies between 1100 and 1200°C. If such a temperature is reached, encrustations and adhering particles will form on the grates and the walls as well as along the flue ducts. Such fouling will affect the geometry of the furnace and result in a lowered performance.

The problem is of particular importance in the design of solid-fuel hearths for boilers.527 The specific thermal loads used for the design of coal-fired combustion plants vary greatly, depending on the combustion system used, the type of fuel, and the type of combustion chamber. In practical design work, the thermal loads permitted for powdered-coal firing, over a very wide range of sizes, is between 100,000 and 200,000 kcal m–³ hr–1. Thermal loads of gas-fired installations are normally the following:


	
		
				
For lean gases


				
150,000 kcal m–³ hr–1


		

		
				
For methane


				
140,000 kcal m–³ hr–1

170,000 kcal m–³ hr–1


		

		
				
For rich gases


				
220,000 kcal m–³ hr–1

300,000 kcal m–³ hr–1


		

	

For steam generators with an average output of 2,500 kg hr–1, one may use specific thermal loads of 150,000 kcal m–³ hr–1 for the combustion chambers (all data from Fornasini 1960, pp. 225, 232f.).

For urban-waste incinerators “the volume of the combustion chamber, including the volume of a possible post-combustion chamber, must be such that the specific thermal load does not exceed a value of 630,000 kJ m–³ hr–1 (150,000 kcal m–³ hr–1) in normal continuous operation” (Manuale… 1990, p. E740). We may hence base ourselves, for the triple-muffle furnace, on a maximum thermal load of 150,000 kcal m–³ hr–1 or 225,000 kcal hr–1 for the combustion chamber (muffle and ash chamber).528

Theoretically, for each one of the outer muffles, we have a heat supply of (23.5 kg/hr × 6,470 kcal/kg) ≈ 152,050 kcal/hr from the coke combustion plus 146,100 kcal/hr from the combustion of the corpse, for a total of 298,150 kcal/hr. Actually, however, part of the heat of the coke is lost with the unburnt materials (6.8% ≈ 9,900 kcal/hr), another loss is brought about by the heat lost through radiation and conduction (calculated to be ≈ 22,500 kcal/hr for each of the two outer muffles), and finally part of the available heat is taken up by the evaporation of the corpse water (≈46,300 kcal/hr). Adding the various other losses entering into the heat balance – some 28,000 kcal/hr – we see that the actual heat supplied does not exceed (298,150 – 9,900 – 22,500 – 46,300 – 28,000 =) 191,450 kcal/hr, or ≈ 127,600 kcal m–³ hr–1.

The effective heat produced by the corpse is (146,100 – 46,300 – 11,400 – 9,900 =) 78,500 kcal, that produced by the coke is (191,450 – 78,500 =) 112,950 kcal.

Even if we assume that the heat from the corpse is produced entirely during the last half-hour, the maximum heat generation would be ([78,500×2] + [112,950÷2]) ≈ 213,500 kcal per hour and per combustion chamber, or (211,850÷1.5) ≈ 142,300 kcal m–³ hr–1, which confirms that the maximum heat load was around 150,000 kcal m–³ hr–1.

On the basis of what has been stated above, we can see that the simultaneous cremation of two normal corpses in each one of the two lateral muffles would, in any case, have required twice as much fuel and considerably more than twice the time. If, hypothetically speaking, the cremation of two corpses had taken place within only one hour, with a main combustion phase of one half-hour, then the maximum amount of heat so generated during the main combustion phase would have been (141,200×2 =) 282,400 kcal m–³ hr–1, or nearly twice the permissible thermal load. This would have inevitably damaged the furnaces in the long run.


	9.3. Soviet and Polish Technical Investigations

After the occupation of the concentration camps in Eastern Europe, the Soviets set up a number of “Commissions of Inquiry,” which produced, i.a., technical reports on the cremation furnaces at such locations. I will present the full translation of the investigations concerning the furnaces at Majdanek and Sachsenhausen, and brief excerpts from the report on the furnace at the Stutthof Camp. A detailed description of the furnaces will follow in Sections 11.2.5/6. The report on Majdanek was written in August of 1944, the one on Sachsenhausen in June of 1945, and the one on Stutthof in May of 1945.


	9.3.1. The Soviet Report on the Kori Cremation Furnaces at KL Lublin-Majdanek

“Productivity of the cremation furnaces.

The cremation capacity of the cremation furnaces depends on:

1) the temperature of the cremation chamber

2) the time needed for loading

3) the amount of corpses loaded

4) the cremation time of a single load

1. The temperature in the cremation chamber

The cremation chamber, lined with standard refractory,[529] was designed for a temperature of 1300-1400°C. On inspection, the blocks of the cremation furnaces showed: in all cremation chambers, the standard brickwork presented noticeable fusion, and the standard [refractory] bricks of the grate bars [of the hearth] showed intensive fusion of the ash and a change[530] of the silica. The cast-iron dampers of the horizontal [smoke] collection duct are deformed in their lower part on account of fusion.

The fusion of the standard refractory of the cremation chambers and the changes in the silica demonstrate that the temperature of the cremation chamber was higher than 1500°C. The deformation and fusion of the cast-iron dampers demonstrate that the temperature of the off-gases was around 1200°C.

2. The time needed to load the corpses into a chamber.

Loading of corpses into the cremation chamber could be carried out from only one side of the block of cremation furnaces. At the time of inspection of the block of cremation furnaces, some corpses with their limbs cut off and heavily damaged by fire were encountered on the loading side of the cremation chambers, which indicates a preliminary piling up of corpses in the space in front of the furnaces to speed up the loading [operation].

The iron stretchers in front of the furnaces were used only to load the corpses into the cremation chambers, which is confirmed by the presence of rails and rollers in front of each furnace.

On account of the high temperature of the furnaces, loading of the corpses may have been carried out in the following manner:

a) the corpses were laid out on the iron stretcher placed on the rails and the rollers;

b) the doors of the cremation chamber were opened;

c) the corpses on the stretcher were pushed via the rollers toward the [grate] bars and then placed on the [grate] bars of the cremation chamber by means of a rod.

All the operations for loading the furnaces outlined above, with a pile of ‘treated’[531] corpses in front of each cremation chamber, could be executed within 2 to 3 minutes.

3. The quantity of corpses loaded into one cremation furnace.

The presence, at the time of the inspection, of a large amount of bone ash in the cremation chamber, in the space below the bars of the hearth and on the bars of the hearth [used] for heating the furnaces, as well as that of a pile of corpses with their limbs cut off and in front of the line of furnaces, demonstrates the simultaneous combustion of several corpses in each furnace. In practice, two complete corpses or four corpses with their limbs cut off could be loaded into each furnace.

4. The time needed for the cremation of a single load of corpses.

In order to establish the time needed for the complete cremation of the corpses, we will take as a base for calculation the cremation of one corpse in one furnace. We will assume:

a) a human body contains 66% of water, 1.1% of carbohydrates, 27.3% of fat and protein, and 5.6% of ash;

b) on a weight basis, assuming the weight of an emaciated corpse to be 50 kg [we have] 33 kg of water, 0.6 kg of carbohydrates, 13.65 kg of fat and protein and 2.8 kg of ash;

c) the organic part, essentially fat and protein, is made up roughly by carbon and hydrogen in a ratio of 4:1, i.e. 80% carbon and 20% hydrogen, leaving aside the oxygen content of the carbohydrates as well as the sulfur and nitrogen in the organic portions because of their insignificant weight.

Therefore, a body contains 11.2 kg of carbon and 2.8 kg of hydrogen.

In the course of the combustion of the corpse, 11.2 kg of carbon will produce 41 kg of carbonic [acid] anhydride, 2.8 kg of hydrogen and 25 kg of water (vapor).

For the combustion of 11.2 kg of carbon, a theoretical amount of 29.5 kg of oxygen is required, and for 2.8 kg of hydrogen, 22.3 kg of oxygen. Hence, a total amount of 51.8 kg of oxygen is required.

Assuming the combustion of the corpse to be carried out with an excess air [ratio] = 1.3, a total of 67.4 kg of oxygen would be needed.

Such an amount is associated with 225.9 kg of nitrogen in air.

The composition by weight of the combustion products generated during the cremation is as follows:


	
		
				
water vapor


				
58.2 kg


		

		
				
carbonic anhydride


				
41.6 kg


		

		
				
oxygen


				
15.6 kg


		

		
				
nitrogen


				
225.9 kg


		

	

or, in volumetric terms:


	
		
				
water vapor


				
72.4 m³


		

		
				
carbonic anhydride


				
21.2 m³


		

		
				
oxygen


				
10.9 m³


		

		
				
nitrogen


				
180.9 m³


		

	

In total, the cremation of one corpse produces 285 m³ of combustion products.

Under normal conditions, we assume an exit temperature for the cremation products leaving the chimney of 400°C. At that temperature, the volume of smoke from one corpse is about 685 m³.

On the basis of the attached chart, which shows the cremation time required in various cremation furnaces as a function of temperature, [we have] a cremation time for one corpse in a furnace with standard lining, with a temperature of the cremation chamber of 1400°C, of not more than 20 minutes.

Assuming, for the smoke in the smoke channel – without a forced draft – a velocity of 3 m/sec and an operation of both furnaces at the same time, the cross-sectional area of the lower part of the smoke duct is 0.36 m², which is in agreement with the cross-sectional area of the smoke duct of the cremation furnaces inspected in the concentration camp of the City of Lublin, without taking into account the two powerful ventilators present with a capacity of 168 m³ per minute.

The simultaneous operation of the two ventilators induced a considerably more-rapid progress of the cremation and allowed to maintain a temperature in the cremation chamber [not] lower than 1500°C at full load.

Therefore, taking into account the attached chart for the determination of the cremation time, we conclude that the cremation of the corpses did not take longer than 10-12 minutes.

Our calculation is also confirmed by the fact that with a [forced] suction of the fumes the furnace operated in an abnormal manner because of the absence of temperature differences, as we can see from a letter dated 8 January 1943 by the H. Kori Co. and addressed to Hauptamt CIII of the Reichsführer SS and Chief of the German Police in connection with the crematorium of the concentration camp at the City of Lublin. In this letter, it is recommended to install large devices for the production of hot water in order to ensure proper control of the smoke temperature.

On the basis of the above calculations, we see that:

a) the temperature of the cremation chambers was maintained at 1500°C;

b) cleaning of the lower container and loading the furnace with corpses did not take more than 3 minutes;

c) four ‘treated’ corpses including their cut off limbs could be loaded simultaneously into one furnace;

d) the time needed to cremate one load was less than 12 minutes.

Hence, for an operation of the cremation furnaces over 24 hours, their cremation capacity in 24 hours was

24 × 60 × 4 × 5 ÷ 15 = 1,920 corpses. [Eq.  113 ]

The president of the commission of experts

Architectural Engineer Krauze

Members:

Engineer, Major, Instructor Telyaner,

Engineer, Major, Instructor,Candidate in Technical Science Grigor’ev.”532


	9.3.2. The Soviet Report on the Kori Cremation Furnaces at KL Sachsenhausen

“Capacity of the cremation furnaces.

The cremation capacity of cremation furnaces depends:

1. on the temperature of the cremation chamber,

2. on the time needed for loading the furnace,

3. on the number of corpses loaded into the furnace

4. on the duration of the cremation of a single load.

1. The temperature of the cremation chamber.

The cremation chambers were lined with standard refractory bricks and were designed for a temperature of 1400-1450°C. Inspection of the block of the cremation furnaces in the crematorium showed that in all cremation chambers the standard [refractory] brickwork did not show considerable fusion and that the standard [refractory] bricks of the bar grate [of the hearth] showed minor fusion of the ash and a very small alteration of the silica. All this goes to show that the temperature in the furnaces of the stationary crematorium did not exceed 1200-1300°C.

The furnaces of the mobile crematoria worked with forced draft. Inspection of these furnaces revealed that in all cremation chambers the standard [refractory] brickwork showed minor fusion and slag with a surface covering of inorganic salts, and that the standard [refractory] bricks of the [hearth] grate showed profound fusion of the ash and an alteration of the silica.

All of this demonstrates that the temperature of the cremation chamber was not maintained below 1400°C.

2. The time needed for loading one [cremation] chamber with the corpses.

Loading of the corpses into the cremation chamber could be effected only from one side of the aligned row of furnaces, in the following sequence:

a) the corpses were placed on an iron stretcher;

b) the doors of the cremation chamber were opened and the gate was raised;[533]

c) the corpses on the stretchers were pushed via a series of rollers into the cremation chamber and were arranged on the standard bars by means of an iron rod;

d) the gate was lowered and the doors were closed.

The execution of all loading operations of the furnaces as described above did not require more than 5 minutes.

3. The number of corpses loaded.

Within 5 minutes it was possible to load 4-6 corpses into the cremation chamber of the furnace, depending on their sizes, according to the sketch attached:

(6) Sketch showing the maximum

(5) (4) manner of loading of a cremation

(3) (2) (1) chamber

4. The time needed for the cremation of a single furnace load.

In order to determine the time needed for the complete cremation of the corpses, we will base ourselves on the indicative chart for the determination of the cremation times in various cremation furnaces as a function of temperature, on file.

From the chart, we can see that the cremation of a single load of corpses in the furnaces lined with standard [refractory] bricks, for a temperature of 1200°C in the cremation chamber, was about one hour. At a temperature of 1400°C it was half of that, i.e. about 30 minutes.

C. Calculation of the cross-sectional area of the chimney ducts for the purpose of control.

For the verification of the [cross-sectional area] of the smoke ducts for the off-gases of the combustion products we will assume:

a) a human body contains 66% of water, 1.1% of carbohydrates, 27.3% of fat and protein and 5.6% of ash;

b) on a weight basis, assuming the weight of an emaciated corpse to be 50 kg [we have] 33 kg of water, 0.6 kg of carbohydrates, 13.65 kg of fat and protein and 2.8 kg of ash;

c) assuming that the organic part, essentially fat and protein, is made up roughly by carbon and hydrogen at a ratio of 4:1, i.e. 80% carbon and 20% hydrogen, leaving aside the oxygen content of the carbohydrates, as well as the sulfur and nitrogen in the organic portions because of their insignificant weight.

Therefore, a body contains 11.2 kg of carbon and 2.8 kg of hydrogen.

In the course of the combustion of the corpse, 11.2 kg of carbon will produce 41 kg of carbonic [acid] anhydride, 2.8 kg of hydrogen and 25 kg of water (vapor).

For the combustion of 11.2 kg of carbon a theoretical amount of 29.5 kg of oxygen is required, and for 2.8 kg of hydrogen 22.3 kg of oxygen. Hence, a total amount of 51.8 kg of oxygen is required.

Assuming the combustion of the corpse to be carried out with an excess air [ratio] = 1.3, a total of 67.4 kg of oxygen would be needed.

Such an amount is associated with 225.9 kg of nitrogen in air.

The composition by weight of the combustion products generated during the cremation is as follows:


	
		
				
water vapor


				
58.2 kg


		

		
				
carbonic anhydride


				
41.6 kg


		

		
				
oxygen


				
16.6 kg


		

		
				
nitrogen


				
225.9 kg


		

	

or, in volumetric terms:


	
		
				
water vapor


				
72.4 m³


		

		
				
carbonic anhydride


				
21.2 m³


		

		
				
oxygen


				
10.9 m³


		

		
				
nitrogen


				
180.8 m³


		

	

In total, the cremation of one corpse produces 285 m³ of combustion products.

For one furnace, assuming a single load of 6 corpses, we have 285 × 6 = 1,710 m³ of combustion products.

Furthermore, the cremation of 6 corpses requires 60 kg of coke – or, in the mobile furnaces, 42 kg of oil.

During the combustion of coke, 790 m³ of combustion products are formed, if we assume an excess air [ratio] = 1.3.

Thus, for one furnace:

1,710 + 790 = 2,500 m³ of combustion products,

for two furnaces: 2,500 × 2 = 5,000 m³/hr.

If we assume a combustion temperature at the entrance of the chimney ducts of 1000°C and a smoke-flow rate of 3 m/sec, the lower cross-section of the chimney duct is

(5‚000/273 + 1/273 × 1‚000 ) ÷ (3‚600 × 3)

= 23‚000 ÷ (3‚600 × 3) = 2.1 m².[534] [Eq.  114 ]

This corresponds to an effective cross-sectional area of half of a chimney duct – 2.0 m² – and enables the simultaneous cremation of 12 corpses in one hour or 24-25 corpses in 4 furnaces.

If the stationary furnaces were in continuous operation, the crematorium could cremate 4 × 6 × 24 = 576 corpses per day.

In continuous operation of the mobile furnaces [as well], one could thus cremate

3 × 6 × 60 × 24 ÷ 30 = 864 corpses per day. [Eq.  115 ]

The experts: Engineer, Major Telyaner

Engineer, Major Grigor’ev.”535


	9.3.3. The Soviet Report on the Kori Cremation Furnaces at KL Stutthof

The Soviet report on the Kori Furnaces at KL Stutthof is part of a more-extensive report on the general situation in this camp, dated 14 May 1945, from which we have selected the following pertinent passages:536

“The internal volume of a cremation furnace is 0.5 × 0.5 × 3.2 = 0.96 m³. Considering the extreme state of meagerness of the corpses which caused one corpse to occupy, on average, a space of 0.25 × 0.2 × 1.56 = 0.8 m³, the furnace could contain 0.96 ÷ 0.8 = 12 corpses. Running it at full capacity, one could therefore lodge 12 corpses in the furnace, introduced lengthwise in two layers. The design of the furnace allowed it to reach 900 – 1,000°C with coke firing, and at those temperatures the cremation process took 56-60 minutes. […]

In the concentration camp, there were three cremation furnaces. Starting from the assumption that, as stated, 12 corpses could be introduced at one time, that the cremation process lasted 50 minutes and that 10 minutes were needed to load the furnace, we find a total cremation capacity of

24 ÷ 1 × 12 × 3 = 864 corpses in 24 hours. [Eq.    116 ]

If the temperature is lower, i.e. 450-500°C, the cremation process naturally takes twice as long, or one hour and forty minutes, and we would thus have a capacity of

24 ÷ 2 × 12 × 3 = 432 corpses.” [Eq.  117 ]


	9.3.4. Discussion of the Soviet Reports on the Kori Furnaces

The reports assume that the cremation capacity depended on four factors:

1. the temperature of the cremation chamber;

2. the time needed for loading the furnace;

3. the number of corpses loaded into one cremation chamber;

4. the duration of the cremation of one load of corpses.

As these factors are interdependent, we must examine them together.

The Soviet experts claim that the coke-fired furnaces at Majdanek normally operated at a temperature of 1,500°C; those at the Sachsenhausen crematorium at 1,200 to 1,300°C (for the 4 coke-fired furnaces) or at 1,400°C (for the 2 oil-fired furnaces). These statements are technically unsound. On this subject, the engineer Richard Kessler noted (Kessler 1930, p. 136):

“Introduction temperatures of 1,200-1,500°C, as they often appear in reports on the operation of crematoria (in the journal ‘Die Flamme’, a temperature as high as 2,000°C was reported) are probably estimated values which, however, were never measured. At such temperatures, both the refractory and the bones would melt and adhere to each other. At the Dessau Trials, the most-suitable temperatures were found to be between 850 and 900°C.”

[“Einführungstemperaturen von 1200 bis 1500°C, wie sie vielfach in Berichten über Krematoriumsbetriebe erscheinen (in der Zeitschrift “Die Flamme” wurden sogar 2000°C genannt), sind wohl falsch geschätzte, aber nicht gemessene Temperaturen. Bei diesen Temperaturen würden die Knochen sowohl als auch das Schamottematerial erweichen und sich miteinander verbinden. Die bei den Dessauer Versuchen festgestellten zweckmässigsten Einführungstemperaturen liegen zwischen 850 und 900°C”].

As far as the Majdanek Furnaces are concerned, I have already noted that initially, in the front portion of the cremation chamber, it was not possible to maintain a temperature even as low as 700°C because of the entry of false air into the flue duct through a gap of 4.5 mm. A “normal” operation at a temperature of 1,500°C can have no factual basis, nor technical possibility. Furthermore, the refractory wall of these furnaces showed completely negligible traces of melting (cf. Section 11.2.6.). Hence the statements of the Soviet experts have no foundation in reality.

The Soviet experts derived the duration of cremations from a self-concocted “indicative chart for the determination of the combustion time of corpses in various cremation furnaces as a function of temperature” (Document 262), which has the “time in minutes” as its ordinate and as its abscissa the “temperature in °C.” This chart starts at a muffle temperature of 800°C and goes up to a temperature of 1,500°C. The relationship between temperature and duration of cremations is shown as follows:


	
		
				
800°C:


				
120 min.


				
1. (Klingenstierna Furnace)


		

		
				
900°C:


				
105 min.


				
 


		

		
				
1,000°C:


				
90 min.


				
2. (Siemens Furnace)


		

		
				
1,100°C:


				
75 min.


				
 


		

		
				
1,200°C:


				
60 min.


				
3. (Schneider Furnace)


		

		
				
1,300°C:


				
45 min.


				
 


		

		
				
1,400°C:


				
30 min.


				
 


		

		
				
1,500°C:


				
15 min.


				
 


		

	

We do not know the sources from which these specifications were drawn, but it is certain that, for temperatures in excess of 1,000°C, these data are completely untrustworthy.

The chart in question assigns to the Klingenstierna Furnace a duration of 120 minutes for a temperature of 800°C, as against 90 minutes at 1,000°C for the Siemens Model and finally 50 minutes at 1,200°C for the Schneider Furnace. As I have explained in Chapter 3 of Unit I of this study, the three above devices all operated on the principle of indirect cremation employing hot air: the regenerators or recuperators, after having been heated to 1,000°C, were fed atmospheric air that entered the muffle at the listed temperature and then caused the combustion of the corpse. According to Architect Beutinger, the duration of a cremation was 90 minutes for the Siemens Furnace at Gotha operating at 900°C, 60 to 90 minutes for the Klingenstierna Furnaces operating at 1,000°C, and 45 to 90 minutes for the Schneider Furnaces, which reached 1,000°C as well (see table p. 100).

According to a report of the Stuttgart City Building Administration, covering 48 cremations carried out between 20 July and 15 September 1909 in a Wilhelm Ruppmann Furnace, the briefly attained maximum temperature in the cremation chamber was 1,120°C (Nagel 1922, p. 37).

In the cremation experiments carried out by the engineer Richard Kessler at the Dessau Crematorium between 1 November 1926 and 12 January 1927 using a Beck Furnace (an improved version of the Klingenstierna Model), the highest temperature reached in the cremation chamber was 1,100°C, but this maximum was attained only for a few moments during the combustion of the coffin (cf. Document 48).

In the analysis proffered in Chapters 5f. of Unit I, I referred to various cremation charts for operation with coke, gas, and electricity which all show that the temperature of the muffle never reached a point above 1,100°C.

In the three charts known to me describing the operation of the electrical Topf Furnaces at Erfurt (Documents 142, 146 & 148) the highest temperature reached momentarily was around 1,120°C.

It is thus a fact that, in the furnaces for civilian use referred to by the Soviet experts, cremation-chamber temperatures higher than 1,100°C had not been established; effective temperatures of 1,500°C occurred only on the hearth grates (H. Keller 1929, p. 3).

It follows that the Soviet chart, to the extent that it covers temperatures higher than 1,000°C, is based on an inadmissible extrapolation. This is confirmed by the experiments carried out in England in the 1970s which I discussed in Chapter 6 of Unit I: in the chart illustrating the time-temperature relationship (Document 87), the temperature describes a wave-like curve: the minimum cremation time – 61 minutes – occurred at a temperature of 800°C; as the temperature rose up to 1,000°C, the time increased as well: 65 minutes at 900°C, and 67 minutes at 1,000°C. Then it started decreasing again, reaching 65.5 minutes at 1,100°C. At higher temperatures, unreached by experiments, Dr. Jones surmised that the duration should diminish further and should go below the thermal barrier at some threshold temperature. If one wanted to reduce the cremation time in this manner for example to 20 or 15 minutes, it would be necessary to design a furnace operating at around 2,000°C (see pp. 108f.).

The Soviet experts made another inadmissible extrapolation with respect to the furnace load. As the cremation of several corpses simultaneously in the same cremation chamber was prohibited for civilian cremations, no experimental data exist in this regard. Hence the Soviet chart necessarily rests on data for individual cremations. The Soviet experts therefore illicitly assign data valid for individual cremations to loads of two to twelve corpses in one muffle. Loading twelve corpses into one muffle is merely an arithmetical maneuver in order to artificially raise the furnaces’ capacity. In this way, the three Stutthof Furnaces were attributed a capacity identical to the six furnaces at Sachsenhausen!

However, in the preceding section we have seen that increasing the load in a cremation chamber inevitably leads to a longer duration of the incineration and that, for a furnace designed for individual cremations, this increase in time is such that no practical advantage can be gained from such a procedure.

The coke consumption purported by the Soviet experts – 60 kg for six emaciated corpses of 50 kg each – is mere conjecture without any technical basis. Let us recall the fact that in the Model 1b Kori Furnace, the incineration of 310 kg of organic substance – the equivalent of six corpses of some 51 kg each – necessitated, at steady-state conditions, a supply of some 130 kg of solid fuel, the equivalent of 140 kg of coke altogether, or 23 kg per corpse.

On the subject of the loading of corpses at the Lublin Crematorium, the Soviet experts really allow their imagination to run wild: the claim that, in front of the furnaces, they had found corpses without legs and without arms, “heavily damaged by fire” (mnogo obgorebshich), does not prove that the limbs of these corpses were cut off before being loaded into the furnace, it rather demonstrates that the last cremations were not carried out to the end, and when the carbonized corpses were later pulled out, they no longer had any arms or legs simply because the limbs burned faster than the trunks (as indeed they do).

The Soviet experts’ assertions are technically untenable also with respect to the discharge gases and the cross-sectional area of the chimney at the Lublin crematorium.

First of all the experts misread Kori’s letter of 8 January 1943.537 The document merely states that the two forced-draft devices were necessary in order to be independent of weather conditions. The chimney draft was in fact affected by the fact that the exhaust gases cooled noticeably when they lost some of their heat in the two recuperator chambers for the purpose of preparing hot water for inmate showers. As a result of high outside temperatures during the summer months (the document says “besonders an heißen Sommertagen” “especially on hot summer days”), the natural chimney draft could be reduced too much, which should be quite obvious.

The calculation of the cross-section of the two smoke ducts – the experts give only the result – is wrong, first of all because of the erroneous assumption that cremation proceeded with an excess-air ratio of 1.3. This is only half of what is actually needed. Furthermore, the result of the computation itself is wrong. As we can see from the Soviet experts’ report on the furnaces at the Sachsenhausen Camp, the calculation of the chimney section carried out by the experts was based on the following formula (cf. page 43):

q = V (1 + αt) ÷ (3‚600 sec/hr ∙ v)    [Eq. 118]

where q = cross-sectional area of chimney

V = volume of off-gas in Nm³ per hr

α = 1/273 °C–1

t = temperature of the off-gas in the chimney, °C

v = velocity of the off-gas in the chimney in m/sec.

Assuming a load of four corpses in each muffle, a duration of the cremation of 12 minutes, a generation of 285 m³ off-gas per corpse, an off-gas temperature in the chimney of 400°C, and a gas velocity of 3 m/sec as assumed by the Soviets (see p. 329), we obtain for the required cross-section of one chimney duct collecting the gases of 2.5 muffles (there were two ducts for five muffles):

S = 285 Nm³/hr ∙ 4 corpses/muffle ∙ 2.5 muffles/duct (1 + α ∙ 400°C) ÷ (3‚600 sec/hr ∙ 3 m/sec) ∙ 60 min/hr ÷ 12 min/corpse

= 3.25 m².     [Eq. 119]

In other words, the calculated hourly generation of 35,100 m³ of off-gas would have required a cross-sectional area of 3.25 m² for each of the two chimney ducts, or nine times the actual dimension (with the actual cross-section, the gas velocity would have had to amount to 27 m/sec, or 60 mph – a true storm!). But in their computation the Soviet experts did not even consider the gas stemming from the combustion of the coke – as if the corpses underwent a process of auto-combustion!

In conclusion we may say that, as no cremation furnace actually operated at average temperatures higher than 1,000°C, and as any loading of several copses into one muffle would at least have multiplied the time taken in proportion to the number of corpses loaded, the chart produced by the Soviet experts is counter factual or totally afactual.

In fact, the Kori furnaces at Sachsenhausen, Majdanek and Stutthof, if we assume an average operating temperature of 800°C and a duration of 50 minutes for a single cremation (as in the Kori Furnaces at Westerbork), had cremation capacities of 144, 115, and 58 corpses in 24 hours, respectively.

This means that the Soviet experts, by using a technical sleight of hand, multiplied the actual cremation capacities by a factor of five for Sachsenhausen, a factor of thirteen for Majdanek, and a factor of ten for Stutthof! What should be stressed here, though, is that not even the Soviet experts ventured so far as to attribute to any actual cremation temperature a duration of less than 60 minutes for the cremation process: even to the highest temperature, 1100°C, occurring only for a few moments, they assigned a substantial duration of 75 minutes.


	9.3.5. The Soviet and Polish Reports on the Topf Cremation Furnaces at Auschwitz-Birkenau

In February of 1945, the Soviet commission of inquiry investigating Auschwitz assigned the task of giving an expert opinion on the subject of the cremation furnaces at that camp to the engineers Dawidowski, Dolinskii, Lavrushin and Shuer. The experts, however, limited themselves to furnishing the following very-sparse data without any technical explanation:538


	
Crematorium I

– 3 to 5 corpses were loaded simultaneously into each muffle;

– cremation took 90 minutes;

– the number of corpses cremated amounted to 300 to 350 per day.


	Crematoria II/III

– 3 to 5 corpses were loaded together into each muffle;

– the cremation of which took 20 to 30 minutes;

– at full capacity, 6,000 corpses per day could be cremated in the 30 muffles of the two crematoria.


	Crematoria IV/V

– 3 to 5 corpses were loaded into each muffle;

– the cremation took 30 to 40 minutes;

– at full capacity, 3,000 corpses per day could be cremated in the 16 furnaces of these crematoria.

On 26 September 1946, the engineer Roman Dawidowski, an expert witness with the court conducting the Rudolf Höss Trial, drew up a long opinion on the crematoria at Auschwitz-Birkenau.539 Dawidowski was a mechanical engineer in the field of heat and combustion technology, but his opinion shows only a very rudimentary knowledge with respect to cremation furnaces. His documentation on the civilian crematoria in Germany consists of an excerpt of the “Law on Cremation” of 15 May 1934 (pp. 13-16) and of three drawings of cremation furnaces of the Siemens type (p. 16) – similar to those published here (Document 21) – as well as of the Didier (p. 17) and Gebrüder Beck Furnaces (p. 18), identical to those published here (Documents 59f.) and stemming from the same source.

On the subject of the Auschwitz-Birkenau Furnaces, Dawidowski merely reiterated the statements made in the report of the Soviet experts mentioned above without any further explanation:


	Crematorium I

“The cremation of a load in 4 muffles took about one half-hour, therefore, in continuous operation over 14 hours per day, the cremation capacity of Crematorium I in its original state [with two furnaces] was more than 200 corpses per day. […] After this enlargement [i.e., after adding the third furnace], the cremation capacity of Crematorium I rose to some 350 corpses per day.” (pp. 24f.)


	Crematoria II/III

“On average, five corpses were loaded into each muffle at one time. Cremation of such a load took 25-30 minutes. The 30 muffles of the two Crematoria II and III could cremate 350 corpses per hour. In the expert’s opinion, for a continuous operation in two shifts of 12 hours per day and setting aside 3 hours of inactivity per day for the extraction of the slag from the gasifiers and for other minor work, with the unavoidable interruptions of continuous operation, the average number of corpses actually cremated in the two crematoria in 24 hours was 5,000 corpses. This figure agrees with the testimonies of the eye-witnesses Tauber and Jankowski.” (p. 47)


	Crematoria IV/V

“In these crematoria, too, 3-5 corpses were loaded into each muffle. Cremation of such a load took about 30 minutes. In the expert’s opinion, the two Crematoria IV and V, at full capacity with 2 shifts of 12 hours, considering stoppages for the removal of slag from the gasifiers, unforeseen incidents, bottle-necks etc., could cremate 3,000 corpses per day on average. This figure is in agreement with the depositions of eye-witnesses.” (p. 48)

In order to attain such performances – if we follow the Soviet chart discussed above – the furnaces at Crematorium I would have had to be operated at 1,000°C, those at Crematoria III and IV at more than 1,400°C, and those at Crematoria IV and V at more than 1,300°C. Yet only the first temperature mentioned is in any way feasible. As I have already stated, Topf’s operating instructions for the triple-muffle furnaces recommended not to exceed a temperature of 1,000°C in the muffles. Even Dawidowski himself, during the fourteenth session of the Höss Trial, declared explicitly that540

“the cremation process for corpses is very difficult, requiring a precise temperature of 1,000°C; if the temperature is higher, the ash does not remain loose but attaches itself to the slag [forming] a compact mass. If the temperature is less than 1,000°C, the muscles will not burn….”

A duration of the cremation process of 25 to 30 minutes is without any technical foundation as well, while the simultaneous cremation of three to five corpses in each muffle would at least have multiplied the duration of the process by a factor of 3 to 5.

Just like the Soviet expert opinions, Dawidowski’s did not have a scientific character, but a political one, as it was to back up the wild exaggerations of the witnesses regarding the claimed aggregate number of cremations. The cremation capacities averred by the experts were not the result of an investigation, but of its afactual premises.

Summarizing our findings, we see that the practical performance of the double-muffle Topf Furnace at Gusen and of the Kori Furnace at Westerbork, the practical experience with the Kori Furnaces for the destruction of animal remains, the thermal load on the muffles, the calculation of the chimney cross section, as well as, indirectly, the findings of the Soviet and Polish experts concur to demonstrate that in the Topf Furnaces at Auschwitz-Birkenau a good and efficient cremation (with respect to time and fuel consumption) of several corpses in one muffle was technically impossible and any cremation of several corpses in one muffle would not have boosted the cremation performance of the furnaces in any way. As a matter of fact, it most-likely would have reduced the performance, in particular for more than two corpses per muffle.


	9.3.6. The Presence of Child Corpses

For completeness’s sake we must also consider the possibility that there were children and undersize adults among the corpses. The number of Jewish children and adolescents deported to Auschwitz has been estimated at about 216,300 (Kubica 1999, p. 349) out of 1,095,000 deported (Piper 1993, p. 200), which amounts to 19.75%, or about one child among five deportees. The percentage, however, is calculated in relation to those presumed murdered – about 607,800 (Mattogno 2019, pp. 471f.) – and corresponds to about every third such deportee. The average weight of children up to the age of 16 is about 35 kg (Graf/Kues/Mattogno, pp. 138-141), so the average weight of two adults and one child is [(70+70+35)÷3=] 58 kg. In the Westerbork Crematorium the cremation of an adult corpse alone and that of an adult and a child corpse together lasted on average [(50+57)÷3=] 35 minutes per corpse. Considering, however, that an average cremation of an adult corpse lasted 60 minutes in the Topf Furnaces (not 50) and that the ages of the children ranged from one day to 16 years (and not merely from one day to one year), it is evident that the average cremation at Auschwitz lasted well over 35 minutes. Reasoning by analogy with the furnaces for the destruction of animal carcasses, we can assume that the simultaneous cremation of an average adult of 70 kg and an average child of 35 kg in one muffle lasted [(70+35) kg × (50 sec/kg ÷ 60 sec/min) =] 87.5 minutes, and that the average duration of the cremation of the bodies of two adults and one child lasted (175 kg × 5/6 min/kg ≈) 146 minutes, or on average 48.6 minutes per corpse. This duration appears credible given the fact that, as mentioned earlier, in the Paris crematorium of Père-Lachaise the average duration of the cremation of the bodies of children up to 9 years was about 39 minutes. Therefore, the presence of children among the cremated corpses would have enhanced the capacity of the cremation furnaces only marginally by some 20%, yet even that would not even get close to the capacities claimed in the letter by the Central Construction Office of 28 June 1943 and in Prüfer’s memo of 8 September 1942.


	9.4. Maximum Theoretical Cremation Capacity

Our final task is to present the general conclusions concerning the performance of the Topf Furnaces at Auschwitz-Birkenau.

Assuming an average operating time of the furnaces of 20 hours per day and an average cremation time of 60 min per normal corpse, resulting in 20 cremations per day and muffle, the maximum cremation capacities of these devices were as follows:


	
		
				
Table 6: Maximum Daily Cremation Capacity*


		

		
				
Crematorium


				
# of muffles


				
# of cremations


		

		
				
I


				
6


				
120


		

		
				
II


				
15


				
300


		

		
				
III


				
15


				
300


		

		
				
IV


				
8


				
160


		

		
				
V


				
8


				
160


		

		
				
 


				
Total


				
1,040


		

		
				
* assuming 1hr cremation time per corpse and 20hr/day operation


		

	

	9.5. Normal Cremation Capacity

The cremation capacities as given in the preceding subchapter are purely theoretical, as they do not take into account one crucial element: according to the Aktenvermerk of 17 March 1943 (cf. Document 264), which will be analyzed in Chapter 10, the normal activity of the crematoria was set at 12 hours per day, which took into account the inevitable wear and tear of the equipment. The normal cremation capacities thus correspond to 60% of the above values, or:


	
		
				
Table 7: Normal Daily Cremation Capacity*


		

		
				
Crematorium


				
# of muffles


				
# of cremations


		

		
				
I


				
6


				
72


		

		
				
II


				
15


				
180


		

		
				
III


				
15


				
180


		

		
				
IV


				
8


				
96


		

		
				
V


				
8


				
96


		

		
				
I to V


				
52


				
624


		

		
				
II to V


				
46


				
552


		

		
				
* assuming 1hr cremation time per corpse and 12hr/day operation


		

	

The last row shows the total after deducting Crematorium I, which was replaced by the new Crematoria II to V.541

Was this an excessive capacity? To answer this question, we must go more deeply into the history and the function of the Birkenau Crematoria. The “new crematorium” with its five triple-muffle furnaces (the future Crematorium II) was designed for a camp with 125,000 Soviet prisoners of war. Thus, a detainee-to-muffle ratio of (125,000÷15 =) 8,333 was assumed. The explanatory report (Erläuterungsbericht) of 30 October 1941 set forth that each muffle was to cremate two corpses concurrently, thus enabling the cremation of 60 corpses in one hour or two corpses in one muffle every 30 minutes (see p. 266).

For a daily operating period of 12 hours, the daily cremation capacity would thus have been (60×12=) 720 corpses. Actually, though, as we have noted in Chapter 7, the type of triple-muffle furnace that was eventually built did not correspond to the technical characteristics of the devices considered in the file memo. Hence the capacity mentioned in the file memo did not correspond to the later reality, all the more so as even the cremation of a single corpse in one muffle within 30 minutes (on average) would have been technically impossible.

This observation, however, does not touch in any way on the intentions of the Auschwitz SS who, for a crematorium built without any criminal aim, counted on a normal cremation capacity of (720×30=) 21,600 deaths per month, or a mortality of (21,600÷125,000×100≈) 17.3% of the total camp strength per month. This high level of mortality had occurred in October of 1941.542 The above computation is presented only as a concrete point of reference.

Obviously, as we shall see presently, the camp administration did not expect to see a loss as high as 21,600 detainees per month throughout the entire year; the camp headquarters – in line with the initial estimates – merely wanted to be able to cope with emergency situations of a daily mortality of up to 720 detainees for short periods of time.

The origins of the other three crematoria at Birkenau had two causes: the outbreak of a disastrous typhus epidemic, and the plans for the enlargement of the camp (see Mattogno 2010). The August of 1942 was the month during which the typhus epidemic took on horrifying proportions. This was also the month during which the decision was taken to build the other three crematoria.

In the course of the month, a total of 8,354 detainees (6,829 men and 1,525 women) died, 269 per day on average.543 Over the first 19 days of the month of August, 4,113 deaths were registered in the men’s camp alone. Between 10 and 19 August, 2,824 detainees would die, 282 per day on average, with daily maxima of 390 deaths on the 18th, 324 on the 13th, and 301 on the 11th.544 Considering the fact that mortality was 49 per day in the women’s camp, it is not overly adventurous to say that in August of 1942 the daily death rate exceeded 300 per day, with high points above 400 cases.

This catastrophic scenario unfolded at a time when high-flying plans for the Birkenau Camp were being mulled over. As early as June of 1942, the WVHA planned to raise the PoW camp strength to 150,000 detainees,545 and in August this planning figure had reached 200,000 detainees.546 Of course, the planned installation of appropriate hygienic and sanitary facilities as well as disinfestation plants would help to suppress another virulent outbreak of such an epidemic, but how could one be sure?

The decision to build more crematoria practically imposed itself, along with the choice of a sufficient number of muffles for the new installations, or in practical terms their cremation capacity. It was influenced by the two facts mentioned above: the excessive mortality among the detainees, and the plans for enlargement of the Birkenau Camp, which would have brought about an enormous increase in the number of inmates.

Available statistics allow us to say that in August 1942 the detainee mortality reached a level of 29.8% of the average camp strength in the men’s camp (some 22,925 detainees), hitting highs of 37.9% of the average strength of 23,142 detainees between the 10th and the 19th of that month.547

If then – for the men’s camp alone with an average strength of 23,000 inmates – there were 6,829 deaths equivalent to a momentary rate of 37.9% of the camp strength, what would or could happen with a camp strength of 150,000 or 200,000 detainees?

At that level, the effective cremation capacity of 624 corpses per day (of 12 operating hours) or some 19,000 in one month would have corresponded to a mortality of 12.5% for a camp strength of 150,000 and no more than 9.4% for a strength of 200,000 detainees; in other words, only one third or one quarter, respectively, of the levels reached in August of 1942.

These considerations help us in understanding the problems which affected the SS’s choice for a suitable capacity for the new crematoria. Fortunately, a Central Construction Office document of 10 July 1942 furnishes us with the criteria of that decision: On 15 June 1942, the Construction Office of the Stutthof Camp sent a request to the Central Construction Office at Auschwitz regarding information concerning the installation of a crematorium. On 10 July, Bischoff answered with the following letter (Document 263):548

“In the attachment, we are sending you the plans for a crematorium for 30,000 detainees. The plant consists of 5 triple-muffle cremation furnaces. According to information supplied by Topf & Söhne Co. of Erfurt, a cremation takes about one half-hour.

The basement has been raised because the ground-water level at the construction site is high. Concerning technical installation, we refer you to Topf & Söhne Co. of Erfurt.”

The duration of half an hour for one cremation was nothing but an extrapolation on Topf’s part, because at that moment no triple-muffle furnace had yet been built. What is important in this letter, however, is the ratio of muffles to detainees established by the Central Construction Office, viz. (30,000÷15=) one muffle for 2,000 detainees.

This clearly shows that the Central Construction Office did, in fact, not trust the data of the explanatory note of 30 October 1941 (which Topf had provided), because on the basis of such data, and assuming an operation of 12 hours per day, the crematorium would have been able to handle (720×30=) 21,600 corpses per month or [(21,600÷30,000)×100] = 72% of the camp strength for which it was designed.

In practical terms, the Central Construction Office approved an enormous reduction of the new crematorium’s capacity when it set the effective cremation capacity to be sufficient no longer for 125,000 inmates, as stated in the explanatory report, but rather for 30,000 inmates, or at (30,000÷125,000×100=) 24%; i.e. in numerical terms, at (720×0.24≈) 173 cremations per day.

On the basis of the ratio of muffles to detainees set by the Central Construction Office, the 46 muffles of the four crematoria at Birkenau were sufficient for (46×2,000=) 92,000 detainees. This computation by the Central Construction Office formed the basis for the later decision to build the other three crematoria and constituted the criterion for the choice of the number of muffles.

The increase of the camp strength to a level of 200,000 detainees was mere conjecture and turned out to be increasingly illusory over the following months. The layout of the PoW camp of 15 August 1942 (Pressac 1989, p. 203), though based on a population of 200,000 detainees, showed only two crematoria (the future Crematoria II and III), or a ratio of muffles to detainees of (30÷200,000=) 1:6,666. The drawing of 22 September 1942 (ibid., p. 209), still showing merely the two crematoria just mentioned, was elaborated for a strength of only 140,000 detainees or a ratio of (140,000÷30=) one muffle for 4,667 detainees.

The final drawing of 6 October 1942,549 including all four crematoria for an unchanged camp strength of 140,000 detainees, yielded a new ratio of (140,000÷46=) 1 muffle for 3,043 detainees. Taking into account the slow progress of the construction of the camp, the strength of 140,000 remained purely theoretical;550 it was reached only as late as August 1944 under the enormous overload caused by the deported Hungarian Jews.551

Considering the fact that the projected strength for the Birkenau Camp stood at 140,000 detainees and the normal strength of the Auschwitz Camp amounted to 10,010 in November of 1942,552 i.e. a total of 150,000 detainees, we may say, based on the Central Construction Office calculations, that the crematoria eventually installed were most inadequate for the aimed-at increase of the camp strength, which would indeed have necessitated (150,000÷2,000=) 75 muffles as compared to the 46 eventually built.

The conclusion of the matters discussed above is that the Birkenau Crematoria were conceived only on the basis of registered detainees, without any criminal intentions, and were to allow for possible future emergency situations with considerable peaks in mortality, in line with the experience gathered in August of 1942. They reflected an effective cremation capacity of only 50% of the theoretical, and thus an effective average operating time of 12 hours per day.

Although the projected strength of the Birkenau Camp was 140,000, the four crematoria – which were really designed for a strength of only 92,000 – were not used to full capacity for two reasons: first of all, the actual strength stood nearly always below this limit.553 Secondly, the actual construction of the camp with all the projected sanitary, hygienic, and medical installations, led to a considerable drop in mortality. After the 1942 typhus epidemic, such a drop occurred as early as April of 1943, and over that year the mortality dropped steadily, reaching a low of 2.3% in October 1942 (Langbein 1965, vol. 1, pp. 100f.).


	9.6. Discussion of the Zentralbauleitung Letter of 28 June 1943

At the end of the preceding subchapter, we left in suspension the technical examination of the cremation capacity as indicated in the Central Construction Office letter of 28 June 1943. Now, having ruled out – in terms of economy and duration – the efficient simultaneous cremation of multiple corpses in one muffle in the Auschwitz-Birkenau Furnaces, we can state with certainty that such a capacity is technically impossible.

This judgment is strengthened further by the fact that, as we shall see in Chapter 10, the minimum theoretical fuel requirement of a Topf triple-muffle or 8-muffle furnace for the type of corpse which demanded the lowest amount of fuel was 16 and 12 kg of coke per corpse, respectively. In view of the fact that the furnaces of Crematoria II and III of Birkenau could burn (35 kg/hr/hearth ∙ 2 hearths/furnace ∙ 5 furnaces ∙ 24 hr =) 8,400 kg of coke in 24 hours and those of Crematoria IV and V (35 kg/hr/hearth ∙ 4 hearths/furnace ∙ 24 hr =) 3,360 kg, if the Crematoria II and III did in fact have a capacity of 1,440 corpses in 24 hours, the average coke consumption per corpse would have been a mere (8,400÷1,440=) 5.83 kg; for Crematoria IV and V, a capacity of 768 corpses in 24 hours would have meant an average consumption of only (3,360÷768=) 4.37 kg of coke, but such figures would be only about one third of the minimum theoretical requirements.

The capacity indicated in the letter of 28 June 1943 is, therefore, technically impossible to attain. How can we explain this dilemma?

Jean-Claude Pressac has shown correctly (1989, p. 244) that the cremation capacity given in the document, as far as Crematoria II-V are concerned, is closely linked arithmetically to the capacity mentioned in the previously mentioned explanatory report of 30 October 1941 (Document 211), i.e. two corpses in one half-hour in one muffle or four corpses per hour per muffle, which match precisely the numbers in the letter:


	
		
				
4 × 15 × 24


				
=


				
1,440 corpses in 24 hours in Crematoria II-III


		

		
				
4 × 8 × 24


				
=


				
768 corpses in 24 hours in Crematoria IV-V


		

	

However, there is no direct relationship between the five triple-muffle furnaces mentioned in that report and the furnaces that would eventually be installed in Crematoria II and III at Birkenau. In October of 1941, the triple-muffle Topf Furnace was still on the drawing boards, and the only determined basic design fact was that it would consist of three muffles which were linked in one way or another. The reference which appears in the explanatory report of 30 October 1941 therefore concerned an elusive project in Kurt Prüfer’s mind, different from what was later realized, in the same way as the project described in the “quotation for the delivery of two triple-muffle cremation furnaces” of 12 February 1942 (Document 228), in which the triple-muffle furnace still had a single gasifier situated behind the center muffle.

The link between the projected cremation capacity of the triple-muffle furnaces in the explanatory report of 30 October 1941 and the letter of 28 June 1943 was thus purely formal. But what was the basis for such a link? The document in question allows us to formulate a plausible answer. The document, in fact, betrays certain anomalies, the most-important of which are the presence of a bureaucratic element which should not be there and the absence of one which should be there.

The letter of 28 June 1943 refers to the “completion of Crematorium III.” A report about the completion of a construction site (or building) was an official document sent to the WVHA in compliance with a specific order by Kammler of 6 April 1943.554 What was required in this case was the notification of the completion of a construction project and a report about the respective hand-over negotiation (Übergabeverhandlung).

For this reason, the “list of construction projects already handed over to the camp administration,”555 drawn up by Bischoff in accordance with Kammler’s directives, contains, i.a., the registration number of the letter by which the hand-over negotiation for the four Birkenau Crematoria had been reported to the camp commandant of the Auschwitz Camp, and the handover date and registration number of the letter of notification to the head of Office Group C at the WVHA.

Now, even though the report about the hand-over negotiation of Crematorium III was drawn up on 24 June 1943556 and passed on to the Kommandantur probably on the same day557 and even though the garrison administration had taken over Crematorium III officially on 25 June,558 the letter of 28 June does not address this state of the matter at all, and that is what should be there but is not.

The notification of completion was a purely formal act simply conveying the fact that a construction project had been finished, but it never gave any technical details of the project, which means that the listing of cremation capacities in the letter of 28 June 1943 makes no sense, bureaucratically speaking, and this is the element which should not be there.

What is even odder is the fact that this notification of completion is only about Crematorium III, but the letter mentions the cremation capacity of all crematoria. One would have to surmise that Bischoff must have been requested explicitly the supply of such information to Kammler. But in that case, bureaucratic practice would have required that he reply by a specific letter mentioning, in the line Bezug (reference) the registration number and the date of Kammler’s letter. Instead, the letter of 28 June 1943 merely states Bezug: ohne (reference: none).

The letter shows two more anomalies. First of all, the use of the word Personen (persons) as the cremation units. This term is somewhat odd, as one would rather expect the term “corpses” (Leichen) or at least “detainees” (Häftlinge). Furthermore, in the letter in question, the cremation capacity is given for a continuous operation of 24 hours per day, but – as we have explained in Subchapter 9.1. – this was not feasible with coke-fired furnaces. It is not by accident that the file memo of 17 March 1943 has a “daily operation” of 12 hours.

It is highly unlikely that Bischoff, in a formal official document, would have made so many gross mistakes.

Another strange thing worth noting is that the letter in question is a unique document, unrelated to others: no other document exists which mentions or in any way refers to the cremation capacities claimed in it. The matter is even more mysterious, as it is an official document addressed to the Head of Office Group C of the WVHA, SS Brigadeführer und Generalmajor der Waffen-SS Kammler. Office C/III handled technical matters and encompassed four main departments, among which we have one for civil engineering (C/III/1) and one for mechanical and electrical engineering (C/III/3) which also included a subsection for heating and ventilation (C/III/3a).559

Since the cremation capacities mentioned in this letter were technically impossible, how can we believe that the engineers of Office C/III, in the face of such obviously erroneous statements, would not have asked Bischoff for more information? Bischoff would have had to answer, and a correspondence would have ensued of which there is, however, not the slightest trace.

The most-obvious conclusion we may draw from the remarks made above is that the author of this letter was completely unfamiliar with the technical question of the capacity of the cremation furnaces, and not very familiar with the bureaucratic practices in place here either, something which certainly does not apply to Bischoff and makes us rather think of someone from another branch of the Central Construction Office560 and with a still-limited knowledge of the procedures followed in this office, possibly SS Sturmmann Nestripke, whose initials appear in the registration number of the document.

The author of the letter, being inexperienced, left out the data required for a report about the hand-over transaction, and added to the notification of completion, on his own initiative, the unrequired data about the crematoria’s capacity, based on the explanatory report of 30 October 1941, because he might have thought that for bureaucratic reasons – as Pressac has pointed out – the furnace capacities had to correspond to the 1941 explanatory report.561 In that case, we would not be dealing with an intentional “exaggeration”, a bragging about unattainable performances (as Pressac believed), but with a simple case of incompetence within bureaucratic procedures.

That this might be true is demonstrated by Bischoff’s letter to the Construction Office of the Stutthof Camp of 10 July 1942, which we have discussed earlier. It is obvious that Bischoff could not reasonably have recommended an installation with an actual capacity of 1,440 corpses in 24 hours for a camp with a mere 30,000 detainees, because this would have corresponded to a capacity of (1,440×30=) 43,200 corpses per month, i.e. 13,200 more than the number of detainees concerned.

Hence, Bischoff would have been fully aware of the erroneous character of the cremation capacity given in the letter of 28 June 1943, which is yet another confirmation of the utter strangeness of this document.

We have yet to look at one more point: was the letter of 28 June 1943 ever sent to the WVHA? As we have already pointed out, this would have undoubtedly led to an exchange of letters, of which there is neither a trace in the Central Construction Office archives nor in the records of the Pohl Trial (Pohl was the head of the WVHA).

The fact that the letter bears no signature could mean that Bischoff, noticing the double error it contained, refused to sign it and had it retyped in a corrected version mentioning the hand-over transaction and omitting the capacity of the furnaces. There are instances of documents thrown out and retyped correctly with the registration number unchanged, for example the file memo of 13 September 1943, of which we have one version full of mistakes corrected by hand562 and a retyped and corrected version signed by Kirschnek and Bischoff.563 The fact that no copy of the corrected version of the document discussed here exists in the Moscow Central Construction Office archives may of course have been caused by the selection of the documents as practiced by the Soviets. The fact that the archives of the Central Construction Office, kept partly in Moscow and partly in Auschwitz, do not contain any drawings of the Topf Crematoria is undoubtedly due to this selection process.


	9.7. The Durability of Refractory Lining

Due to the thermal stresses to which it is subjected, the refractory lining of a cremation furnace undergoes inevitable wear and tear that seriously compromises the efficiency of the plant eventually.

In an article published on 25 October 1941, engineer Rudolf Jakobskötter described the third electric furnace at the Erfurt Crematorium and noted in this context (1941, p. 583):

“Da im zweiten elektrischen Ofen in Erfurt über 3000 Einäscherungen getätigt worden sind, während die Muffeln je nach ihrer Ausführungsweise bislang nur etwa 2000 Einäscherungen ausgehalten hatten, kann behauptet werden, dass sich die Bauweise hinsichtlich der Haltbarkeit vollauf bewährt hat. Die Herstellungsfirma rechnet künftig mit einer Lebensdauer von 4000 Einäscherungen je Muffel.”

“Since over 3000 cremations have been performed in the second electric furnace in Erfurt, while the muffles had previously only withstood about 2000 cremations, depending on their design, it can be claimed that the design has fully proven itself in terms of durability. The manufacturing company expects a service life of 4000 cremations per muffle in the future.”

In the municipal crematorium of Erfurt, three electric furnaces had been built in succession. The first (1934-1935) had performed 1,294 cremations, after which it was dismantled; after 2,910 cremations conducted between 1936 and 1939, this second furnace was replaced by the third furnace, which performed 1,417 cremations in the period from 1940 to April 1941 (ibid., p. 586). The 3,000 cremations mentioned above referred (with some exaggeration) to the second furnace, the 4,000 cremations were an expectation relegated to the future, perhaps connected to the third furnace, while the 2,000 cremations concerned the coke and gas furnaces.

For the furnaces at the concentration camps, the problem of wear and tear on the refractory lining was more serious, both because of the lower mass and the low quality of the refractory lining, and because of the greater stress on the equipment – both due to mechanical stress and also because the inmate staff was certainly not motivated to run the furnaces with great care.

How real the effect of these factors was is demonstrated by the case of the Topf double-muffle furnace at the Gusen Camp. This furnace was commissioned on 29 January 1941,564 but after only eight months, it was already seriously damaged. On 24 September of 1941, the Bauleitung Mauthausen Construction Office asked Topf to send a technician to repair the furnace immediately.565 Topf sent the technician August Willing, the same man who had built the device. Willing arrived at Gusen on 11 October 1941 and started work the next day. The receipts for the work “Bescheinigung über gegen besondere Berechnung geleistete Tagelohn-Arbeiten” show that the work was carried out from 12 October to 9 November 1941. In the week of 16 to 22 October, he replaced the refractory lining of the furnace in 68 hours of work. The following week, during 68 hours of work, he completed the reconstruction of the outer brick sheathing of the furnace and performed a test cremation. Willing remained in Gusen until 9 November to fine-tune the furnace and supervise its operation.566

From 1 February to 15 October 1941, the day on which the last cremations were carried out before the furnace was shut down for repairs, hence within 260 days, 2,876 inmates had died and had been cremated at the Gusen Camp, in addition to about 14 more inmates between 29 and 31 January, hence a total of 2,890 inmates. Therefore, 1,445 cremations had been carried out in each muffle (Marsalek 1980, p. 156).

This confirms that the average duration of the refractory lining of a muffle was of the order of magnitude of 2,000 cremations. The attainment of 3,000 cremations mentioned above referred to the second electric furnace in Erfurt. However, an electric furnace, because of the uniform distribution of the heat it provided, had a longer life span than coke-fired furnaces, because its refractory lining was subjected to less thermal stress. Therefore, this figure is not applicable to coke-fired furnaces.

Replacing the entire refractory linings of the cremation muffles at the Auschwiz crematoria would have required an enormous amount of material and labor, inevitably producing a large number of documents, but there is no trace of any such documents in the voluminous correspondence between the Topf Company and the Zentralbauleitung Central Construction Office of the Auschwitz Camp. The extant documents do not even contain passing hints or references to them. More-crucially, such a massive replacement project is not part of the activities carried out by the Topf Company at Auschwitz-Birkenau, which we were able to reconstruct completely thanks to the complete set of invoices.

From these documents, as I mentioned earlier, it appears that only one railway car of refractory material was sent to Auschwitz as replacement material: on 9 December 1941, the Zentralbauleitung Central Construction Office had ordered a rail-car load of refractory material “as spare materials for repair work.” They were used for the repair of the second furnace at the crematorium in the Auschwitz Main Camp. Taking into consideration this single replacement of the refractory masonry of two muffles, the furnaces of this crematorium could have cremated a maximum of (2,000 × 6 + 2 × 2,000 =) 16,000 corpses. Therefore, the total number of corpses that could have been cremated in the furnaces at Auschwitz and Birkenau together was approximately (46 × 2,000 + 16,000 =) 108,000 corpses.

For a more-detailled discussion of this topic, I refer the reader to a separate study (Rudolf/Mattogno 2017, pp. 144-150).


	9.8. The Effective Equivalent Operating Time of the Birkenau Cremation Furnaces

Due to the Topf Furnaces’ oversimplified and in-part-flawed design – with their refractory masonry being too light and their lack of regulating devices for the individual muffles – they constantly experienced breakdowns and had damaged components in need of repair, which frequently interrupted their activity, sometimes even for long periods, as we have documented in Chapter 6 of Unit II. We summarize here the relevant data with the necessary explanations.

In 1943, Crematorium II operated at reduced capacity at least from 9 April to 16 May, hence for at least 38 days. In view of the caution that the damage to the old chimney of Crematorium I (which had to be demolished and rebuilt) must have inspired in the Zentralbauleitung Central Construction Office, for this period we can assume a 50% operation time (= 10 hours per day), which is equivalent to a shut-down time of 19 days. From 17 May to 31 August, hence for 107 days, this crematorium was completely closed for major repairs.

The inactivity of individual furnaces of Crematoria II and III in connection with the repair of the furnace doors or closures, considering that a triple-muffle furnace had ten doors and/or closures and that twenty were being repaired for 294 days and seven of them for 30 days, which is equivalent to ten doors and/or closures for about 600 days, and considering that there were ten furnaces in these crematoria, this all corresponds to about 60 more days of inactivity for these two crematoria.

On 2 February 1944, damage to the refractory masonry of “furnaces” (plural) of Crematoria II and III was discovered, which was repaired after 22 February. Therefore, the damage concerned at least two furnaces (in each of the two crematoria), which remained idle for at least 25 days, which is equivalent to a shut-down time of (1 × 25/5 =) five days of activity for each crematorium.

Rudolf Höss stated after the war that Crematorium IV “failed completely after a short time and later ceased to be used altogether” (Höss 1959, p. 143). Although various documents mention repairs made to this crematorium, there is in fact no documentary evidence that it was in operation in the second half of 1943 and in 1944.

At the beginning of May of 1944, damage to the refractory masonry of the smoke ducts or chimneys of Crematoria II, III and IV was discovered. In the absence of reference points, we can assign a minimum time of three days for the repair work for each crematorium.

Altogether, therefore, Crematoria II and III were idle for at least (60 + 5 + 5 + 3 + 3 =) 76 days in 1944, an average of 38 days per crematorium; Crematorium IV for at least 3 days.

From the available documents, the following picture of the activity and inactivity of the crematoria at Birkenau emerges:


	
		
				
1943


				
TimePeriod


				
Existence


				
Active


				
Inactive


		

		
				
Crematorium II


				
14 March – 31 December


				
293 days


				
167 days


				
126 days


		

		
				
Crematorium III


				
25 June – 31 December


				
190 days


				
190 days


				
/


		

		
				
Crematorium IV


				
22 March – 31 December


				
285 days


				
50 days


				
235 days


		

		
				
Crematorium V


				
4 April – 24 June


				
272 days


				
82 days


				
190 days


		

		
				
Total:


				
 


				
1,040 days


				
489 days


				
551 days


		

	

 


	
		
				
1944


				
Time Period


				
Existence


				
Active


				
Inactive


		

		
				
Crematorium II


				
1 January – 30 October


				
304 days


				
266 days


				
38 days


		

		
				
Crematorium III


				
1 January – 30 October


				
304 days


				
266 days


				
38 days


		

		
				
Crematorium IV


				
–


				
–


				
–


				
–


		

		
				
Crematorium V


				
1 January - 30 October


				
304 days


				
144 days


				
160 days


		

		
				
Total:


				
 


				
912 days


				
676 days


				
236 days


		

	

These two tables do not take into account the days of inactivity caused by the failures of individual furnaces as mentioned in Chapter 6. The duration of activity considered here stops in 1944 on 30 October because at that time the alleged murderous function of the crematoria is said to have ceased.

The total number of days the crematoria at Birkenau were in operation can now be calculated:


	
		
				
Crematorium


				
Total Days in Service


		

		
				
Crematorium II


				
889


		

		
				
Crematorium III


		

		
				
Crematorium IV


				
276


		

		
				
Crematorium V


		

	

However, these figures are a purely theoretical maximum, because it is not known for how many days which and how many furnaces were actually in operation. It should also be mentioned that, according to a note by civilian employee Jährling dated 17 March 1943 on the “Schätzung des Koksverbrauches für Krematorium II KGL nach Angaben der Fa. Topf u. Söhne (Erbauer der Öfen) vom 11.3.43” “Estimation of coke consumption at Crematorium II, KGL, based on data received from the Topf & Söhne Co. (builders of the furnaces) on 11 March 1943,” the Tagesbetrieb daily service time of the crematoria was calculated only for 12 hours.


	9.9. The Auschwitz-Birkenau Crematoria in the General Operation of the Camp

In the preceding section we investigated the question of the design and construction of the Birkenau crematoria. To round out our treatment, we have yet to look into the importance which the camp administration attributed to them.

The documents tell us not only that the Auschwitz-Birkenau Crematoria never played a major role in the history of the camp, but that they did not even enjoy the same degree of attention which the Central Construction Office devoted to a much more prosaic combustion plant: the local heating plant (Fernheizwerk), BW 161. We will limit ourselves to a few significant aspects.

On 27 June 1942, Friedrich Boos, the contractor for this installation, informed the Central Construction Office that the firm Walther & Co. Dampfkesselwerk at Cologne, which he had contacted, required the following data for an offer concerning the steam boilers it manufactured:567

1. type of fuel

2. moisture content of the fuel

3. ash content of the fuel

4. volatiles in the fuel

5. granularity of the fuel

6. melting point of the slag from the fuel

7. softening point of the slag

8. analysis of the feed water.

The installation required 45 to 50 tons of coal daily!

As the district heating plant was to use hard coal from Upper Silesia, the Central Construction Office forwarded the questions to the Mining and Metallurgical Association of Upper Silesia,568 and received the following information:569


	
		
				
 


				
Lump coal, Types III/IV


				
Ground coal


		

		
				
Size


				
10/20 mm, 20/30 mm


				
0 – 10 mm


		

		
				
Humidity


				
8 – 12%


				
10 – 14%


		

		
				
ash


				
7 – 10%


				
10 – 15%


		

		
				
volatiles


				
35 – 40%


				
33 – 38%


		

		
				
Ash melting point: in general 1,200 to 1,300°C.


		

	

To assess the suitability of various types of coal, specific combustion experiments were carried out.570 For the district heating plant, four “Holland” type boilers were to be installed with a heating-surface area of 150 m² and a total consumption of hard coal of about 400 to 500 kg/hr, depending on size,571 but probably only three boilers were eventually installed, because on 13 October 1944 the Central Construction Office ordered from Friedrich Boos “3 pcs. suction and fly-ash-removal devices” for three “Holland boilers” with a heating surface of 150 m² at a price of 21,909.50 RM each.572 The chimney to which these devices were to be connected had a height of 22.2 m and three ducts 0.70 by 0.70 m each.573

Boos’s proposal for the forced-draft devices took into account all pertinent physical data. For the Saugzuganlage Type H 13 serving a boiler of 150m² heating surface, the proposal specified:574


	
		
				
– volumetric flow rate of the gases:


				
13,000 m³/hr

or 3.75 m³/sec


		

		
				
– gas temperature:


				
310°C


		

		
				
– density of the gas:


				
0.62 kg/m³


		

		
				
– static pressure at blower exit:


				
40 mm water column


		

		
				
– margin of 10% as requested:


				
4 mm water column


		

		
				
– margin for flow resistance:


				
55 mm water column


		

		
				
– difference in static pressure:


				
99 mm water column


		

		
				
– power requirement for blower:


				
10 hp


		

		
				
– speed of blower:


				
1,435 rpm


		

	

In the documentation concerning the Birkenau Crematoria there is no instance of comparable diligence.


	10. Heat Balance of the Topf Furnaces at Auschwitz-Birkenau

	10.1. Remarks on the Method Used

In Subchapter 8.3 we analyzed the list of cremations carried out in the crematorium at the Gusen Concentration Camp, which possessed a coal-fired Topf double-muffle furnace. Among other things, this list contains the consumption of coke for each cycle of cremations. This allows us to calculate the average coke consumption for each corpse. As these consumptions represent data obtained under actual conditions of operation, they constitute a valuable point of departure for the calculation of the overall heat balance of the Topf Furnaces at Auschwitz-Birkenau.

These data will be used to arrive at reliable results, to the greatest extent possible, by means of the method employed by engineer Heepke as described in Chapter 7 of Unit I, but with the considerable advantage – in the case of the Gusen Furnaces – that we know in advance what the actual result of the heat balance should be. Without this knowledge, such a heat balance might be in agreement with furnaces for civilian use, but not for those erected in the concentration camps, whose main feature was their greater economy as compared to the civilian furnaces, both in terms of price and fuel economy.

The Topf Furnace at Gusen was similar in design to the Topf double-muffle furnace at Auschwitz, although it had structural differences which had a certain bearing on the heat balance: due to a different structure of the muffle grate and the availability of a draft enhancer which brought about a higher heat availability, the Gusen Furnace’s average duration of a cremation was around 40 minutes; thus, the average temperature of this furnace was higher than that of the Auschwitz-Birkenau Furnaces, for which we have calculated an average duration of 60 minutes for the cremation of one normal corpse.

The operating temperature of the Auschwitz furnaces being 800°C, as imposed by the applicable operating instructions and in line with civilian furnaces, we may assume an average temperature of 850°C for the Gusen Furnace. Since we have no operational data about the off-gas temperature of the Auschwitz-Birkenau Furnaces, we must use the highest values encountered in civilian furnaces, because the furnaces in the concentration camps had no recuperators and would thus necessarily have had a higher off-gas temperature than civilian furnaces.

Operational data for the Berlin Gerichtsstraße Crematorium tell us that it operated with an off-gas temperature of 700°C at the flue-gas damper, with an excess-air ratio three times the volume of the theoretical combustion air (Tilly 1926b, p. 190). The four gas-fired Volckmann-Ludwig Furnaces, built in 1932 by the H.R. Heinicke Co. at the Hamburg-Ohlsdorf Crematorium, functioned with an average temperature of 800 to 900°C; the flue-gas temperature, measured directly behind the damper, was normally 100°C lower (Manskopf 1933, p. 775). These furnaces did not have a recuperator, which means that the flue-gas discharge was comparable to the Topf Furnaces at Auschwitz-Birkenau.

Consistent with these documents, one may also assign to the Topf Furnaces an off-gas temperature some 100°C lower than that of the furnace itself, hence 750°C for the Gusen Furnace and 700°C for the furnaces at Auschwitz-Birkenau.575

For comparison, we also present two other series of coke-consumption figures obtained during actual operation, meaning those for the Kori Furnace at Westerbork (Subchapter 8.4) and the Kori Furnaces for slaughterhouses already analyzed in Section 9.2.1.


	10.2. Technical Data

Following German contemporary literature, we will subsequently use the abbreviations used in the pertinent literature for the following physical properties:

Vsch = Verlust durch Schornstein, chimney losses (sensible heat of the flue gases; see Eq. 65, p. 120)

Va = Verlust durch Asche, ash losses (incombustibles of the hearth; see Eq. 75, p. 121)

Vun = Verlust Unverbranntes, losses due to unburnt gases (see Eq. 74, p. 120)

Rg = Rauchgasgewicht, weight of discharge gases (see Eq. 69, p. 120)

η = Wirkungsgrad, efficiency

ηHu = Wirkungsgrad, unterer Heizwert, lower heating value as a function of efficiency (see Eq. 83, p. 122)

Vls = Verlust durch Leitung/Strahlung, loss through conduction and radiation (see Eq. 81, p. 121)


	10.2.1. Basic Data on Coke

a. The chemical composition of the coke most-likely used was:576


	
		
				
C


				
78.84%


		

		
				
H


				
0.51%


		

		
				
O


				
1.00%


		

		
				
S


				
0.91%


		

		
				
water


				
8.21%


		

		
				
ash


				
10.53%


		

		
				
 


				
100.00%


		

	

b. Theoretical combustion air (see Eq. 3, p. 25):

8.93 × 0.7884 + 26.79 × (0.0051 – 0.01/8) + 3.35 × 0.0091 = 7.17 m³/kg    [Eq. 120]

c. Theoretical smoke volume (dry, see Eq. 7, p. 25):

8.93 × 0.7884 + 21.17 × (0.0051 – 0.01/8) + 3.35 × 0.0091 = 7.15 m³/kg    [Eq. 121]

d. CO2 content (see Eq. 21, p. 31):

0.7884 × 1.867 = 1.472 m³/kg; 1.472×100÷7.17 = 20.50%    [Eq. 122]

e. Lower heating value (see Eq. 1, p. 24):

8,100 × 0.7884 + 28,700 × (0.0051 – 0.01/8) + 2,210 × 0.0091 – 600 × 0.0821

≈ 6,470 kcal/kg.     [Eq. 123]


	10.2.2. Basic Furnace Data

	1. Auschwitz Double-Muffle Furnace

	Dimensions

	
		
				
– surface area:


				
32 m²


		

		
				
– surface area of gasifiers:


				
7 m²


		

		
				
– surface area of furnace body:


				
25 m²


		

		
				
– weight of refractory brickwork:


				
10,000 kg


		

	

– average brickwork composition:


	
		
				
 


				
thickness [cm]


				
λ (800°)


		

		
				
refractory bricks:


				
15


				
0.73


		

		
				
thermal insulation:


				
7


				
0.13


		

		
				
ordinary bricks:


				
20


				
0.45


		

		
				
total:


				
42


				
–


		

		
				
with λ = thermal conductivity [kcal m–1 °C–1 hr–1]


		

	

– average smoke temperature: 700°C

– load: 2 corpses

– average duration of a cremation: 60 min

– heat loss by radiation and conduction:


	
		
				
Doors


				
Dimensions [m]


				
Surface area

[m²]


		

		
				
2 vaulted muffle doors (Einführungstüren)


				
0.60 × 0.60


				
0.64577


		

		
				
2 hearth doors (Feuertüren)


				
0.28 × 0.35


				
0.20


		

		
				
2 ash-chamber doors

(Ascheentnahmetüren)


				
0.28 × 0.35


				
0.20


		

		
				
2 gasifier closures

(Generatorfüllschachtverschlüsse)


				
0.27 × 0.34


				
0.18


		

		
				
6 combustion-air-channel closures

(Luftkanalverschlüsse), four in furnace body, two in gasifier


				
0.108 × 0.126


				
0.08


		

		
				
total surface area


				
 


				
1.30


		

		
				
Muffle doors


				
 


				
 


		

		
				
thickness


				
0.10


				
 


		

		
				
packing mass thickness (Stampfmasse)


				
0.08


				
 


		

		
				
packing mass surface area


				
 


				
~ 0.32 m²


		

		
				
surface area of solid metal


				
 


				
~ 0.32 m²


		

		
				
surface area of frames (solid metal)


				
 


				
~ 0.23 m²


		

		
				
total surface area of solid metal


				
 


				
~ 0.55 m²


		

	

	Muffle-Door Losses

Following Eq. 54 (p. 117) and using a thermal conductivity of 40 kcal m–1 °C–1 hr–1 for the 0.02 m of cast iron, we calculate the thermal transmittance K for the muffle doors:

K = 1 ÷ (1÷7 + 0.08÷0.73 + 0.02÷40 + 1÷7)

≈ 2.6 kcal m–² °C–1 hr–1    [Eq. 124]


	Other-Door Losses (hearths, ash chambers and gasifiers)

	
		
				
– total thickness:


				
0.080 m


		

		
				
– thickness of packing mass:


				
0.065 m


		

		
				
– thickness of cast iron:


				
0.150 m


		

		
				
– total surface area:


				
0.580 m²


		

	

K = 1 ÷ (1÷7 + 0.065÷0.73 + 0.015÷40 + 1÷7)

≈ 2.7 kcal m–² °C–1 hr–1    [Eq. 125]


	Brickwork Losses

K = 1 ÷ (1÷7 + 0.15÷0.73 + 0.07÷0.13 + 0.20÷0.45 + 1÷7)

≈ 0.68 kcal m–² °C–1 hr–1    [Eq. 126]


	Losses by Conduction and Radiation (Vls)

i) Furnace body:

a) Muffle doors:

Vls (tamping mass) = 0.32 m² ∙ 2.6 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C)

= 649 kcal/hr

Vls (solid metal) = 0.55 m² ∙ 40 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C)

= 17,160 kcal/hr

b) Ash-chamber doors:

Vls = 0.20 m² ∙ 2.7 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C) = 421 kcal/hr

c) Combustion-air-channel closures:

Vls = 4 ∙ (0.108 m ∙ 0.126 m) ∙ 40 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C)

= 1,698 kcal/hr

d) Brickwork (surface area of furnace body minus aggregate door surface a) to c)):

Vls = (25 – 1.1) m² ∙ 0.68 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C)

= 12,677 kcal/hr

ii) Gasifiers:

a) Doors (hearths and gasifiers):

Vls = 0.38 m² ∙ 2.7 kcal m–² °C–1 hr–1 ∙ (1000°C – 20°C) = 1,005 kcal/hr

b) Combustion-air-channel closures:

Vls = 2 ∙ (0.108 m ∙ 0.126 m) ∙ 40 kcal m–² °C–1 hr–1 ∙ (1000°C – 20°C)

= 1,066 kcal/hr

c) Brickwork (surface area of gasifiers minus doors a) & b)):

Vls = (7 – 0.39) m² ∙ 0.68 kcal m–² °C–1 hr–1 ∙ (1000°C – 20°C)

= 4,405 kcal/hr

iii) Total losses:

649+17,160+421+1,698+12,677+1,005+1,066+4,405 ≈ 39,000 kcal/hr    [Eq.  127]


	2. Gusen Double-Muffle Furnace

	
		
				

– surface area:




				
28 m²


		

		
				

– surface area of gasifiers:




				
16 m²


		

		
				

– surface area of furnace body:




				
12 m²


		

	

	Losses by Conduction and Radiation (Vls)

i) Furnace body:

a) Muffle doors:

Vls (caulking mass) = 0.32 m² ∙ 2.6 kcal m–² °C–1 hr–1 ∙ (850°C – 20°C)

= 690 kcal/hr

Vls (solid metal) = 0.55 m² ∙ 40 kcal m–² °C–1 hr–1 ∙ (850°C – 20°C)

= 18,260 kcal/hr

b) Ash-chamber doors:

Vls = 0.20 m² ∙ 2.7 kcal m–² °C–1 hr–1 ∙ (850°C – 20°C) = 448 kcal/hr

c) Combustion-air-channel closures:

Vls = 0.054 m² ∙ 40 kcal m–² °C–1 hr–1 ∙ (850°C – 20°C) = 1,793 kcal/hr

d) Brickwork:

Vls = (12–1.1) m² ∙ 0.68 kcal m–² °C–1 hr–1 ∙ (850°C–20°C) = 6,152 kcal/hr

ii) Gasifiers:

a) Doors (of hearths and gasifiers):

Vls = 0.38 m² ∙ 2.7 kcal m–² °C–1 hr–1 ∙ (1,150°C – 20°C) = 1,159 kcal/hr

b) Combustion-air-channel closures:

Vls = 0.027 m² ∙ 40 kcal m–² °C–1 hr–1 ∙ (1,150°C – 20°C) = 1,220 kcal/hr

c) Brickwork:

Vls = (16–0.4) m² ∙ 0.68 kcal m–² °C–1 hr–1 ∙ (1,150°C–20°C) = 11,987 kcal/hr

iii) Total losses:

690+18,260+448+1,793+6,152+1,159+1,220+11,987 ≈ 41,709 kcal/hr    [Eq. 128]


	3. Auschwitz Triple-Muffle Furnace

	Dimensions

	
		
				
– surface area:


				
43 m²


		

		
				
– surface area of gasifiers:


				
10 m²


		

		
				
– surface area of furnace body:


				
33 m²


		

		
				
– weight of refractory brickwork:


				
11,500 kg


		

	

– average brickwork composition:


	
		
				
 


				
thickness [cm]


				
λ (800°)


		

		
				
refractory bricks:


				
15


				
0.73


		

		
				
thermal insulation:


				
7


				
0.13


		

		
				
ordinary bricks:


				
20


				
0.45


		

		
				
total:


				
42


				
 


		

		
				
with λ = thermal conductivity [kcal m–1 °C–1 hr–1]


		

	

– average off-gas temperature: 700°C

– load: 3 corpses

– average duration of cremation: 60 min

– heat loss by radiation and conduction:


	
		
				
Doors


				
Dimensions [m]


				
Surface area [m²]


		

		
				
3 muffle doors (Einführungstüren)


				
0.65 × 0.65


				
1.13578


		

		
				
2 hearth doors (Feuertüren)


				
0.28 × 0.35


				
0.20


		

		
				
3 ash-chamber doors
(Ascheentnahmetüren)


				
0.28 × 0.35


				
0.30


		

		
				
2 gasifier-feed-shaft closures

(Generatorfüllschachtverschlüsse)


				
0.27 × 0.34


				
0.18


		

		
				
8 combustion-air-channel closures

(Luftkanalverschlüsse)


				
0.108 × 0.126


				
0.11


		

		
				
total surface area


				
 


				
1.92


		

	

 


	
		
				
Muffle Doors


				
 


				
 


		

		
				
thickness


				
0.10


				
 


		

		
				
packing mass thickness

(Stampfmasse)


				
0.08


				
 


		

		
				
caulking mass surface area


				
 


				
≈ 0.565


		

		
				
surface area of solid metal


				
 


				
≈ 0.565


		

		
				
surface area of frames


				
 


				
≈ 0.460


		

		
				
total surface area of solid metal


				
 


				
≈ 1.025


		

	

	Door and Brickwork Losses

Due to identity in their features, these coefficients are the same as for the Auschwitz Topf double-muffle furnaces (see there).


	Losses by Conduction and Radiation (Vls)

i) Furnace body:

a) Muffle doors:

Vls (packing mass) = 0.565 m² ∙ 2.6 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C)

= 1,146 kcal/hr

Vls (solid metal) = 1.025 m² ∙ 40 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C)

= 31,980 kcal/hr

b) Ash-chamber doors:

Vls = 0.30 m² ∙ 2.7 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C) = 631 kcal/hr

c) Combustion-air-channel closures:

Vls = 0.08 ∙ 40 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C) = 2,496 kcal/hr

d) Brickwork:

Vls = (33 – 2.1) m² ∙ 0.68 kcal m–² °C–1 hr–1 ∙ (800°C – 20°C)

= 16,389 kcal/hr

ii) Gasifiers:

a) Doors (hearths and gasifiers):

Vls = 0.38 m² ∙ 2.7 kcal m–² °C–1 hr–1 ∙ (1000°C – 20°C) = 1,005 kcal/hr

b) Combustion-air-channel closures:

Vls = 0.03 ∙ 40 kcal m–² °C–1 hr–1 ∙ (1000°C – 20°C) = 1,176 kcal/hr

c) Brickwork, identical with double-muffle furnace:

Vls = (10 – 0.4) m² ∙ 0.68 kcal m–² °C–1 hr–1 ∙ (1000°C – 20°C)

= 6,397 kcal/hr

iii) Total losses:

1,146+31,980+631+2,496+16,389+1,005+1,176+6,397 ≈ 61,220 kcal/hr    [Eq. 129]


	Heat loss from the center muffle:

i) Furnace body:

a) Muffle door: one door, of three total, hence a third of the total value:

Vls (muffle door) = (1‚146 kcal/hr + 31‚980 kcal/hr) ÷ 3 = 11,042 kcal/hr

b) Ash-chamber doors: one of three total, hence a third as well:

Vls (ash door) = 631 kcal/h ÷ 3 ≈ 210 kcal/hr

c) Combustion-air-channel closures: two out of a total of eight:

Vls (air channel lids) = 2‚496 kcal/hr ∙ 2,8 ≈ 624 kcal/hr

d) Brickwork: roughly 8 m² out of a total of 30.9 m²:

Vls (brickwork) = 16‚389 kcal/hr ∙ 8 ÷ 30.9 ≈ 4,243 kcal/hr

iii) Total losses:

(11,042 + 210 + 624 + 4,243) kcal/hr ≈ 16,120 kcal/hr    [Eq. 130]


	Heat loss from both lateral muffles:

61‚220 kcal/hr – 16‚120 kcal/hr ≈ 45,100 kcal/hr    [Eq. 131]


	10.2.3. Basic Data on Corpses

	1. Normal Corpse

Weight: 70 kg; chemical composition (cf. Unit I, Subchapter 1.2.):


	
		
				
Compound


				
Weight


				
Proteins


				
Fats


		

		
				
C


				
13.2846 kg


				
6.6402 kg


				
6.6444 kg


		

		
				
H


				
1.8060 kg


				
0.8694 kg


				
0.9366 kg


		

		
				
O


				
3.8178 kg


				
2.9988 kg


				
0.8190 kg


		

		
				
S


				
0.1512 kg


				
0.1512 kg


				
0.0000 kg


		

		
				
N


				
1.9404 kg


				
1.9404 kg


				
0.0000 kg


		

		
				
water


				
45.5000 kg


				
 


				
 


		

		
				
ash


				
3.5000 kg


				
 


				
 


		

		
				
Total:


				
70.0000 kg


				
12.6000 kg


				
8.4000 kg


		

	

Using the pertinent equation as indicated, we obtain the following values:


	
		
				
Quantity


				
Value


				
Equation


		

		
				
theoretical combustion air:


				
155 m³


				
3, p. 25


		

		
				
theoretical dry-smoke volume:


				
149 m³


				
7, p. 25


		

		
				
theoretical moist-smoke volume:


				
226 m³


				
11, p. 26


		

		
				
water vapor:


				
77 m³


				
9, p. 26


		

		
				
upper heating value:


				
146,100 kcal


				
105, p. 126


		

	

	2. Lean Corpse

The influence of the combustibility of a corpse on the amount of fuel required for a cremation (as well as on its duration) has been demonstrated repeatedly. An important observation was made by the engineer Hans Keller, who said (cf. Unit I, Subchapter 5.3.):

“Corpses burning easily will initially produce up to 16%, even 17% of CO2; with corpses that are difficult to burn, this value goes down to 4%.”

Experimental data collected in Germany in the 1930s show that 65% of all corpses burned normally, 25% poorly and 10% burned with difficulty (Jakobskötter 1941, p. 587). Speaking of the electric furnace at Biel in Switzerland, H. Keller says in this connection (H. Keller 1935c, p. 3):

“The great majority by far [of the corpses] will burn within two hours for an initial temperature of 700°C. Cases for which the cremation is complete within an hour and a half are very rare. A little more common are cases in which the corpse does not burn easily and cremation requires up to five hours.”

The bodies of registered detainees who died in the concentration camps, in Auschwitz-Birkenau in particular, belonged to the category of corpses which burned poorly or with difficulty, because the highest mortality struck detainees whose bodies had been diminished by epidemics, hunger or deprivation. Extreme cases of this nature were described as “Muselmänner” [Moslems] in the camp jargon. For our purposes, we will assume a corpse of this type, with a weight loss of 30 kg – from 70 kg down to 40 kg579 – and a proportional loss of its proteins of 50% (3.5 kg) and 60% of its body fat (1.8 kg), as compared to a normal corpse, which means that it would have had the following composition:


	Chemical composition:

	
		
				
Water:


				
31.2 kg


		

		
				
Proteins:


				
3.5 kg


		

		
				
Fat:


				
1.8 kg


		

		
				
Incombustibles (Ash):


				
3.5 kg


		

		
				
Total:


				
40.0 kg


		

	

The combustible portions of the corpse are (3.5 + 1.8 =) 5.3 kg and have the following chemical composition:


	
		
				
C = 3.5 ∙ 0.527 + 1.8 ∙ 0.7910 =


				
3.27 kg


		

		
				
H = 3.5 ∙ 0.069 + 1.8 ∙ 0.1115 =


				
0.44 kg


		

		
				
O = 3.5 ∙ 0.238 + 1.8 ∙ 0.0975 =


				
1.01 kg


		

		
				
N = 3.5 ∙ 0.154 =


				
0.54 kg


		

		
				
S = 3.5 ∙ 0.012 =


				
0.04 kg


		

		
				
Total


				
5.30 kg


		

	

The upper heating value of the combustible substances amounts to (see the caloric values for fat and protein in Eq. 16, p. 30):

u.h.v. = 3.5 kg ∙ 5,422 kcal/kg +1.8 kg ∙ 9,257 kcal/kg ≈ 35,600 kcal    [Eq. 132]

The theoretical volume of combustion air is (see Eq. 3, p. 25):

8.93 ∙ 3.27 + 26.77 ∙ (0.44 – 1.01/8) + 3.35 ∙ 0.04 = 38 m³    [Eq. 133]


	3. Average Corpse

For the sake of completeness, we will also consider an intermediate case between the two extremes of a normal and an emaciated corpse, i.e. a corpse with a loss of 25% of its proteins and 30% of its fats as compared to a normal corpse. This would thus have the following composition:


	
		
				
Water:


				
39.6 kg


		

		
				
Proteins:


				
7.3 kg


		

		
				
Fat:


				
4.6 kg


		

		
				
Incombustibles (Ash):


				
3.5 kg


		

		
				
Total:


				
55.0 kg


		

	

This amounts to a loss of 15 kg or half the weight loss assigned to an emaciated body.

The combustible substances of such a body amount to 11.9 kg, with the following chemical composition:


	
		
				
C = 7.3 ∙ 0.527 + 4.6 ∙ 0.7910 =


				
7.49 kg


		

		
				
H = 7.3 ∙ 0.069 + 4.6 ∙ 0.1115 =


				
1.01 kg


		

		
				
O = 7.3 ∙ 0.238 + 4.6 ∙ 0.0975 =


				
2.19 kg


		

		
				
N = 7.3 ∙ 0.154 =


				
1.12 kg


		

		
				
S = 7.3 ∙ 0.012 =


				
0.09 kg


		

		
				
Total


				
11.90 kg


		

	

The upper heating value is:

u.h.v. = 7.3 ∙ 5,422 + 4.6 ∙ 9,257 ≈ 82,200 kcal    [Eq. 134]

The theoretical amount of combustion air is (Eq. 3, p. 25):

8.93 ∙ 7.49 + 26.77 (1.01 – 2.19/8) + 3.35 ∙ 0.09 ≈ 87 m³    [Eq. 135]


	10.3. Heat Balance of the Double-Muffle Furnace at Gusen

A total of 677 corpses were burned at the Gusen Crematorium with an average specific consumption of 30.6 kg of coke per corpse. I summarize the results of these operations in the following table for the 13 pertinent cremation series:


	
		
				
Table 8: Coke Consumption of the Gusen Crematory


		

		
				
Cremation
series


				
start of
series


				
Total coke consumption


				
corpses


				
kg coke
per corpse


		

		
				
1


				
31/10/1941


				
2,100 kg


				
63


				
33.3 kg


		

		
				
2


				
01/11/1941


				
1,260 kg


				
38


				
33.1 kg


		

		
				
3


				
02/11/1941


				
1,260 kg


				
42


				
30.0 kg


		

		
				
4


				
03/11/1941


				
1,140 kg


				
42


				
27.1 kg


		

		
				
5


				
04/11/1941


				
1,380 kg


				
49


				
28.1 kg


		

		
				
6


				
05/11/1941


				
1,320 kg


				
45


				
29.3 kg


		

		
				
7


				
06/11/1941


				
2,040 kg


				
57


				
35.7 kg


		

		
				
8


				
07/11/1941


				
2,700 kg


				
94


				
28.7 kg


		

		
				
9


				
08/11/1941


				
2,100 kg


				
72


				
29.1 kg


		

		
				
10


				
09/11/1941


				
1,140 kg


				
34


				
33.5 kg


		

		
				
11


				
10/11/1941


				
840 kg


				
30


				
28.0 kg


		

		
				
12


				
11/11/1941


				
1,920 kg


				
58


				
33.1 kg


		

		
				
13


				
12/11/1941


				
1,500 kg


				
53


				
28.3 kg


		

		
				
Total


				
–


				
20,700 kg


				
677


				
30.6 kg


		

	

Subsequently the heat balance is calculated for the three types of corpses mentioned before. I use the following abbreviation for the respective quantities:

– W = Wärme, heat.

– W2 = heat of vaporization of the corpse water and its heating up to flue gas temperature (750°C; see Eq.  95 , p.  124580).

– W2a = heat required for heating up to flue-gas temperature the water vapor formed by combustion of the hydrogen contained in the dry substance of the body. Equation as before, but here a factor of 9 is applied because water (18 g/mol) has nine times the mass of the hydrogen contained in it (2 g/mol).

– W3 = heat used for heating of ash to operating temperature (850°C; see Eq.  50 , p.  117 ).

– W7 = upper heating value of the corpse, explained in each instance below.

Physical units are given only for the first case, thereafter omitted for brevity’s sake.


	Two Lean Corpses:

W2: 2 ∙ 31.2 kg ∙ [633 kcal kg–1 + 0.50 kcal kg–1 °C–1 ∙ (750°C – 100°C)] =  59,779 kcal

W2a: 2 ∙ 0.44 kg ∙ 9 ∙ 0.50 kcal kg–1 °C–1 ∙ (750°C – 100°C) = 2,574 kcal

W3: 2 ∙ 0.2 kcal kg–1 °C–1 ∙ 3.5 kg∙ (850°C – 20°C) = 1,162 kcal

W7 (see Eq. 132, p. 361): 71,200 kcal


	Two Average Corpses:

W2: 2 ∙ 39.6 ∙ [633 + 0.5 ∙ (750 – 100)] = 75,874 kcal

W2a: 2 ∙ 1.01 ∙ 9 ∙ 0.5 ∙ (750 – 100) = 5,909 kcal

W3: 2 ∙ 0.2 ∙ 3.5 ∙ (850 – 20) = 1,162 kcal

W7 (see Eq. 134, p. 362): 164,400 kcal


	Two Normal Corpses:

W2: 2 ∙ 45.5 ∙ [633 + 0.5 ∙ (750 – 100)] = 87,178 kcal

W2a: 2 ∙ 1.806 ∙ 9 ∙ 0.5 ∙ (750 – 100) = 10,565 kcal

W3: 2 ∙ 0.2 ∙ 3.5 ∙ (850 – 20) = 1,162 kcal

W7 (see Eq.  105, p. 126): 292,200 kcal


	Heat Losses from the Furnace:

I have here used the abbreviations and equations as indicated at the beginning of Subchapter 10.2.

Vsch = (0.23 ∙ 78.84 ÷ (0.536 ∙ 13.7) + 0.0048 ∙ (9 ∙ 0.51 + 8.21)) ∙ (750–20) ∙ 100 ÷ 6‚470

≈ 39.4%

Va = 49.5 ∙ 2.8 ∙ 8‚100 ÷ (61 ∙ 6‚470) ≈ 2.8%

Rg = 0.01 ∙ 78.84 ÷ (0.536 ∙ (13.7 + 0.5 + 0.3) ÷100) ≈ 10.1 kg

Vun = 10.1 (3,050 ∙ 0.5 + 2,580 ∙ 0.4) ÷ 6‚470 ≈ 4%

This results in an efficiency of:

η = 100 – (39.4 + 2.8 + 4) = 53.8%

and thus an effective lower heating value of coke of:

ηHu = 6,470 ∙ 0.538 ≈ 3,480 kcal/kg


	Heat Balance for an Average Corpse

As the average consumption of the furnace is known (30.6 kg per corpse, or 61.2 kg for two of them), we will develop the heat balance as an equation in which the unknown stands for the heat needed to heat the combustion air for the corpse and to compensate for the other heat losses not treated by Heepke which, so far, we had not taken into account because they have no effect on the heat balance as such, but only on the volume of the combustion air and hence on that of the off-gas:

30.6 kg ∙ 2 ∙ 3,480 kcal/kg ≈ 213,000 kcal    [Eq.  136]

x + W2 + W2a + W3 + Vls – W7 = 213,000 kcal    [Eq.  137]

x + 75,874 + 5,909 + 1,162 + 27,806581 – 164,400 = 213,000 kcal

x = 266,649 kcal

And hence, vice-versa, the heat balance for one average corpse is as follows:

(x + W2 + W2a + W3 + Vls – W7) ÷ (2 ∙ ηHu)

= (266‚649 + 75‚874 + 5‚909 + 1‚162 + 27‚806 – 164‚400)

= 30.6 kg of coke    [Eq. 138]


	
	10.4. Heat Balance of the Double-Muffle Furnace at Auschwitz

	10.4.1. Heat Losses for the Corpses

Two Lean Corpses

W2: 2 ∙ 31.2 ∙ [633 + 0.49 ∙ (700 – 100)] = 57,845 kcal

W2a: 2 ∙ 0.44 ∙ 9 ∙ 0.49 ∙ (700 – 100) = 2,328 kcal

W3: 2 ∙ 0.2 ∙ 3.5 ∙ (800 – 20) = 1,092 kcal

W7: 71,200 kcal


	Two Average Corpses

W2: 2 ∙ 39.6 ∙ [633 + 0.49 ∙ (700 – 100)] = 73,418 kcal

W2a: 2 ∙ 1.01 ∙ 9 ∙ 0.49 ∙ (700 – 100) = 5,345 kcal

W3: 2 ∙ 0.2 ∙ 3.5 ∙ (800 – 20) = 1,092 kcal

W7: 164,400 kcal


	Two Normal Corpses

W2: 2 ∙ 45.5 ∙ [633 + 0.49 ∙ (700 – 100)] = 84,357 kcal

W2a: 2 ∙ 1.806 ∙ 9 ∙ 0.49 ∙ (700 – 100) = 9,557 kcal

W3: 2 ∙ 0.2 ∙ 3.5 ∙ (800 – 20) = 1,092 kcal

W7: 292,200 kcal


	10.4.2. Heat Losses from the Furnace

Vsch = (0.32 ∙ 78.84 ÷ (0.536 ∙ 13.7) + 0.0048 ∙ (9 ∙ 0.51 + 8.21)) ∙ (700 – 20) ∙ 100 ÷ 6‚470

≈ 36.7%

Va = 49.5 ∙ 2.8 ∙ 8‚100 ÷ (56 ∙ 6‚470) ≈ 3.1%

Vun = 4%

η = 100 – (36.7 + 3.1+ 4) = 56.2%

ηHu = 0.562 ∙ 6,470 ≈ 3,640 kcal/kg


	Heat Balance for an Average Corpse

For the double-muffle furnace at Auschwitz, the heat loss associated with the combustion air of the corpses is lower than that for the Gusen Furnace, because for Auschwitz we have assumed a somewhat lower exhaust-gas temperature of 700°C, thus resulting in an energy requirement of:582

266‚649 ∙ 0.328 (700 – 20) ÷ (0.329 ∙ (750 – 20)) ≈ 247,630 kcal    [Eq. 139]

This corresponds to the heat needed for some 1,123 m³ of air to be brought to a temperature of 700°C. The coke required for the cremation of an average corpse is therefore:

(x + W2 + W2a + W3 + Vls – W7) ÷ (2 ∙ ηHu)

= (247‚630 + 73‚418 + 5‚345 + 1‚092 + 39‚000583 – 164‚400) ÷ (2 ∙ 3‚640) ≈ 27.8 kg    [Eq. 140]


	Heat Balance for Lean and Normal Corpses

Before we proceed to lean and normal corpses, some further remarks on the Gusen cremation statistics are due.

In Table 8, I have list the cremations in the Gusen crematory with their respective coke consumption. Listing the same data sorted by increasing average coke consumption per corpses yields the following table:


	
		
				
Table 9: Ranked Gusen Coke Consumption for Cremations


		

		
				
coke/corpse [kg]


				
no. of corpses


		

		
				
27.1


				
42


		

		
				
28.0


				
30


		

		
				
28.1


				
49


		

		
				
28.3


				
53


		

		
				
28.7


				
94


		

		
				
29.1


				
72


		

		
				
29.3


				
45


		

		
				
30.0


				
42


		

		
				
33.1


				
38


		

		
				
33.1


				
58


		

		
				
33.3


				
63


		

		
				
33.5


				
34


		

		
				
35.7


				
57


		

	

The differences in consumption are too large to be attributable simply to the furnace itself. They are no doubt due to differences in the types of corpses cremated. This is confirmed by the observation that the amount of coke used per corpse is not inversely correlated to the number of cremations, as one would expect. For example, on 3 Nov.584 we have 42 cremations with an average consumption of 27.1 kg of coke per corpse, yet on the next day we have, for a total of 49 cremations (seven more than the day before), an increase to 28.1 kilograms. The following day, the average consumption for 45 cremations rose still further to 29.3 kg, and hit a maximum value of 35.7 kg on 6 Nov. for 57 corpses. On 8 Nov., after 94 cremations, consumption rose from 28.7 to 29.1 kg, and on 9 Nov., after 72 cremations, it rose again from 29.1 to 33.5 kg; the minimum consumption of 27.1 kg was obtained on 3 Nov., with 42 cremations performed after the equally 42 cremations of the previous day, and the maximum value of 35.7 kg occurred on 6 Nov., with 57 cremations performed after the 45 cremations of the previous day. On 10 Nov., we have 33.5 kg/corpse for 34 corpses, yet the following day (11 Nov.), the average coke consumption sank to 28 kg, although the number of cremations also went down to 30. The next day (12 Nov.) saw a drastic increase in coke consumption per corpse to 33.1 kg in spite of an almost doubling of the number of cremations from 30 to 58.

If the higher consumption, compared to the general average, depended essentially on the furnace (accumulation of heat in the refractory masonry), more cremations would correspond to lower consumption, but the opposite happens at times in the cases mentioned above.

These differences in the specific consumption cannot be attributed to the handling of the furnace either, because up to 9 November the cremations were carried out under the supervision of Topf Technician August Willing.585 Thus, a higher or lower consumption depends essentially on the type of corpse predominantly cremated.

The average coke consumption as a function of the type of corpse cremated can be split into two main groups:

– Between 27.1 and 30.0 kg: 427 corpses, or 63%

– Between 33.1 and 35.7 kg: 250 corpses, or 37%

It is easy to see that one may attribute to the first group primarily the corpses of an average to normal type, while those of an average to lean type would fall into the second category.

On a weighted-average basis, the former group has an average consumption of 28.6 kg of coke per corpse, the latter of 33.8 kg. The consumption of coke for the average corpse thus becomes [(33.8 + 28.6): 2=] 31.2 kg, essentially the same figure as the average specific consumption of 30.6 kilograms.

On the basis of these data, one can calculate the heat balance for each one of these groups to a fair degree of accuracy:


	Heat Balance of the First Group (Normal to Average Corpses)

28.6 kg ∙ 2 ∙ 3,480 kcal/kg ≈ 199,100 kcal    [Eq.  141]

x + W2 + W2a + W3 + Vls – W7 = 199,100 kcal

Using the data as listed on p. 364 we obtain:

x + 87,178 + 10,565 + 1,162 + 27,806 – 292,200 = 199,100 kcal    [Eq. 142]

x = 364,589 kcal

This results in an energy requirement of:

364‚589 ∙ 0.328 ∙ (700 – 20) ÷ (0.329 ∙ (750 – 20)) ≈ 338,600 kcal    [Eq. 143]

and by using the values for the Auschwitz furnace (p. 365) thus a coke requirement of:

(338‚600 + 84‚357 + 9‚557 + 1‚092 + 39‚000 – 292‚200) ÷ (2 ∙ 3‚640) ≈ 24.8 kg    [Eq. 144]


	Heat Balance of the Second Group (Average-to-Lean Corpses)

33.8 kg ∙ 2 ∙ 3,480 kcal/kg ≈ 235,200 kcal    [Eq. 145]

x + 59,779 + 2,574 + 1,162 + 27,806 – 71,200 = 235,200    [Eq. 146]

x = 215,079

215‚079 ∙ 0.328 ∙ (700 – 20) ÷ (0.329 ∙ (750 – 20)) ≈ 199,740 kcal    [Eq. 147]

and thus a coke requirement of:

(199‚740 + 57‚845 + 2‚328 + 1‚092 + 39‚000 – 71‚200) ÷ (2 ∙ 3‚640) ≈ 31.4 kg    [Eq. 148]

As the two groups comprise average-to-normal and lean-to-average corpses respectively, coke consumption for one normal corpse is somewhat less than 24.8 kg, and that of a lean corpse somewhat higher than 31.4 kilograms.

In the Kori Furnaces for the destruction of animal remains, lowest consumption was 0.268 kg of hard coal for 1 kg of organic substance, thus the minimum coke consumption for a normal corpse should be:

70 kg ∙ 0.268 kg coal/kg ∙ 7‚500 kcal/kg hard coal ÷ 6‚470 kcal/kg coke = 21.7 kg     [Eq. 149]

We may therefore assume the average value of about [(24.8 + 21.7) ÷ 2 =] 23.3 kg of coke for one normal corpse. Consumption of coke for the cremation of one lean corpse is thus [27.8 + (27.8 – 23.3) =] 32.3 kg, because the value for an average corpse is 27.8 kg and that of a normal corpse is 23.3 kilograms per corpse.

Based on these values, the heat balance is as follows:


	Heat Balance for a Normal Corpse:

The energy stemming from the fuel is:

23.3 kg ∙ 2 ∙ 3,640 kcal/kg ≈ 169,600 kcal    [Eq. 150]

The total energy requirement x is hence:

x + 84,357 + 9,557 + 1,092 + 39,000 – 292,200 = 169,600 kcal    [Eq. 151]

x ≈ 327,800 kcal


	Heat Balance for a Lean Corpse:

Again, the energy stemming from the fuel is:

32.3 kg ∙ 2 ∙ 3,640 kcal/kg ≈ 235,150 kcal    [Eq. 152]

and hence the total energy requirement x:

x + 57,845 + 2,328 + 1,092 + 39,000 – 71,200 = 235,150 kcal    [Eq. 153]

x ≈ 206,100 kcal

Summarizing, then, we have the following coke consumptions for the Auschwitz type Topf double-muffle furnace:


	
		
				
Table 10: Coke Consumption of the Auschwitz Double-Muffle Furnaces


		

		
				
Type of Corpse


				
Coke/corpse


		

		
				
Normal


				
23.3 kg


		

		
				
Average


				
27.8 kg


		

		
				
Lean


				
32.3 kg


		

	

	10.5. Remarks on the Heat Balance

If the heat loss covered by the unknown “x” were entirely assignable to the combustion air, the following values would be valid for the three cases under consideration:


	
		
				
Table 11: Combustion-Air Requirement for the Cremation of Various Types of Corpses


		

		
				
Corpse


				
x [kcal]


				
Total Air586


				
Theoretical Air Volume587


				
Excess-Air Factor


		

		
				
Normal


				
327,800


				
1,970 Nm³


				
644 Nm³


				
3.06


		

		
				
Average


				
247,630


				
1,708 Nm³


				
572 Nm³


				
2.99


		

		
				
Lean


				
206,100


				
1,627 Nm³


				
540 Nm³


				
3.01


		

	

As we can see, the excess-air ratio would be the same as for civilian crematoria, which appears too high; actually, there are heat losses not taken into account by Heepke in his calculation but which are here included together with the combustion-air losses:

1. heat loss due to incombustibles of the corpse;

2. heat loss due to heating of the dry matter of the corpse up to muffle temperature;

3. heat loss due to heating of coke up to its ignition temperature;

4. heat loss due to the muffle heat absorbed by the corpse introduction device.

These heat losses may be calculated with sufficient accuracy in the following manner:

1. The heat loss through incombustibles of the corpse may be taken to be of the same order of magnitude as those of the coke (7% of the upper heating value of the corpse),588 which gives us (Gusen  Furnace; see Subchapter 10.3):


	
		
				
normal:


				
292,200 kcal ∙ 0.07


				
≈


				
20,450 kcal


				
[Eq. 154]


		

		
				
average:


				
164,400 kcal ∙ 0.07


				
≈


				
11,500 kcal


				
 


		

		
				
lean:


				
71,200 kcal ∙ 0.07


				
≈


				
5,000 kcal


				
 


		

	

2. H. Keller  based his calculations on a value of the specific heat of 1 kcal kg–1 °C–1, as applies to water (H. Keller 1929, p. 3), which appears to be too high, however (see H. Keller ’s own remark to that effect quoted on p. 111 and marked with “[sic]”). Assuming a specific heat of 0.8, we get for the various types of corpse’s combustible dry matter (see Subsection 10.2.3.3):


	
		
				
normal:


				
2 ∙ 21.0 kg ∙ 0.8 kcal kg–1 °C–1 ∙ (850°C – 20°C)


				
≈


				
27,900 kcal


				
[Eq. 155]


		

		
				
average:


				
2 ∙ 11.9 kg ∙ 0.8 kcal kg–1 °C–1 ∙ (850°C – 20°C)


				
≈


				
15,800 kcal


				
 


		

		
				
lean:


				
2 ∙ 5.3 kg ∙ 0.8 kcal kg–1 °C–1 ∙ (850°C – 20°C)


				
≈


				
7,000 kcal


				
 


		

	

3. As the heating value of coke is not something obtained by precise calorimetric measurements, but the result of a theoretical calculation, the coke will absorb, up to the ignition temperature,589 a certain amount of heat590 which, in our case, is:


	
		
				
normal:


				
2 ∙ 25.6 kg ∙ 0.24 kcal kg–1 °C–1 ∙ (700–20)°C


				
≈


				
8,400 kcal


				
[Eq. 156]


		

		
				
average:


				
2 ∙ 30.6 kg ∙ 0.24 kcal kg–1 °C–1 ∙ (700–20)°C


				
≈


				
10,000 kcal


				
 


		

		
				
lean:


				
2 ∙ 35.5 kg ∙ 0.24 kcal kg–1 °C–1 ∙ (700–20)°C


				
≈


				
11,600 kcal


				
 


		

	

4. In the Gusen  Furnace, as in those at Birkenau, the corpse was introduced by means of a metal stretcher as described in Chapter 7, which weighed about 50 kilograms. As the device went into the muffle for the equivalent of 75% of its mass and stayed there for several minutes, we may assume, taking into account the low thickness of the metal parts, that this portion heated up to about 300°C,591 hence this heat loss, independent of the kind of corpse, is:

2 ∙ 0.75 ∙ (50 kg) ∙ 0.11 kcal kg–1 °C–1 ∙ (300°C – 20°C) ≈ 2,300 kcal [Eq 157]

Assuming a duration of an hour for the cremation, the total value of these heat losses is therefore roughly:


	
		
				
normal:


				
20,450 + 27,900 + 8,400 + 2,300


				
≈


				
59,000 kcal/hr


				
[Eq. 158]


		

		
				
average:


				
11,500 + 15,800 + 10,000 + 2,300


				
≈


				
39,600 kcal/hr


				
 


		

		
				
lean:


				
5,000 + 7,000 + 11,600 + 2,300


				
≈


				
25,900 kcal/hr


				
 


		

	

In percent of the unknown value x in the heat balance of the Gusen Furnace (Eqs. 142, 137, 146) this is:


	
		
				
normal:


				
59,000 ÷ 364,589 = 16.18%


				
[Eq. 159]


		

		
				
average:


				
39,600 ÷ 266,649 = 14.85%


				
 


		

		
				
lean:


				
25,900 ÷ 215,079 = 12.04%


				
 


		

	

As the above figures are approximations, we assume rounded figures when calculating the heat loss due to the combustion air:


	
		
				
normal:


				
364,600 – 59,000 = 305,600 kcal/hr


				
[Eq. 160]


		

		
				
average:


				
266,600 – 40,000 = 226,600 kcal/hr


				
 


		

		
				
lean:


				
215,100 – 26,000 = 189,100 kcal/hr


				
 


		

	

This amount of heat is needed to heat the following amount of air from 20°C to 750°C:


	
		
				
normal:


				
305,600 kcal ÷ 0.329 kcal°C–1m–³ ∙ 730°C = 1,272.4 Nm³


				
[Eq. 161]


		

		
				
average:


				
226,600 kcal ÷ 0.329 kcal°C–1m–³ ∙ 730°C = 943.5 Nm³


				
 


		

		
				
lean:


				
189,100 kcal ÷ 0.329 kcal°C–1m–³ ∙ 730°C = 787.4 Nm³


				
 


		

	

In the Topf double-muffle furnace at Auschwitz the heat needed to raise this volume of air to 700°C amounts to:


	
		
				
normal:


				
1272.4 Nm³ ∙ 0.328 kcal°C–1Nm–³ ∙ 680°C ≈ 283,800 kcal


				
[Eq. 162]


		

		
				
average:


				
943.5 Nm³ ∙ 0.328 kcal°C–1Nm–³ ∙ 680°C ≈ 210,400 kcal


				
 


		

		
				
lean:


				
787.4 Nm³ ∙ 0.328 kcal°C–1Nm–³ ∙ 680°C ≈ 175,600 kcal


				
 


		

	

Expressed in percent of the x values listed in Table 11:


	
		
				
normal:


				
283,800/327,800 ≈ 86.6%


				
[Eq. 163]


		

		
				
average:


				
210,400/247,630 ≈ 85.0%


				
 


		

		
				
lean:


				
175,600/206,100 ≈ 85.2%


				
 


		

	

We may therefore conclude that the total volume of combustion air for the Topf double-muffle furnace at Auschwitz was:


	
		
				
normal:


				
1272.4 Nm³ + 2 ∙ 23.3 kg ∙ 7.17 Nm³/kg ∙ 1.5[592]


				
= 1,774 Nm³


				
[Eq. 164]


		

		
				
average:


				
943.5 Nm³ + 2 ∙ 27.8 kg ∙ 7.17 Nm³/kg ∙ 1.5


				
= 1,541 Nm³


				
 


		

		
				
lean:


				
787.4 Nm³ + 2 ∙ 32.3 kg ∙ 7.17 Nm³/kg ∙ 1.5


				
= 1,482 Nm³


				
 


		

	

The excess-air ratio was therefore:593

1‚542 m³ ÷ (2[corpses] ∙ 87 m³/corpse + 2[corpses] ∙ 27.8 kg ∙ 7.17 Nm³/kg) ≈ 2.7    [Eq. 165]

The initial table must therefore be corrected as follows:


	
		
				
Table 12: Corrected Total Combustion Air Need for Various Corpses


		

		
				
Type of Corpse


				
Total Air


				
Theoretical Air Volume


				
Excess-Air Factor


		

		
				
Normal


				
1,774 m³


				
644 m³


				
2.75


		

		
				
Average


				
1,541 m³


				
572 m³


				
2.69


		

		
				
Lean


				
1,482 m³


				
540 m³


				
2.74


		

	

	10.6. Heat Balance of the Topf Triple-Muffle Furnace

The triple-muffle furnace consists of a furnace with two muffles to which a center muffle has been added. The two outer muffles operated as in a double-muffle furnace but discharged their off-gases into the center muffle. As the furnace operated with a rather high excess-air ratio, the off-gas contains a certain amount of oxygen which could be used for the combustion of the corpse in the center muffle, thus bringing about a certain saving in coke consumption. The following table gives the volume of air which passed on into the center muffle from the outer ones (available air):


	
		
				
Table 13: as Table 12, plus Available Uncombusted Air for Center Muffle


		

		
				
Type of Corpse


				
Total Air


				
Theoretical Air Volume


				
Excess-Air Ratio


				
Available Air


		

		
				
Normal


				
1,774 m³


				
644 m³


				
2.75


				
1,130 m³


		

		
				
Average


				
1,541 m³


				
572 m³


				
2.69


				
969 m³


		

		
				
Lean


				
1,482 m³


				
540 m³


				
2.74


				
942 m³


		

	

In the case of a normal corpse, for example, 1,130 Nm³ of uncombusted air entered the center muffle, whereas the combustion air of the corpse and the coke for each of the outer muffles amounted to only (1,774÷2 =) 887 Nm³ of air.

However, the amount of coke consumed by the two outer muffles could not be less than in the double-muffle furnace; rather, it had to be slightly more, as they had greater heat losses by radiation and conduction (see Eq. 127, p. 357, compared to Eq. 131, p. 360). For example, the cremation of a normal corpse in the outer muffles required this much coke:

23.3 kg + (45‚100 kcal/hr – 39‚000 kcal/hr) ÷ (2 ∙ 3‚640 kcal/kg) ≈ 24.1 kg     [Eq. 166]

Furthermore, in the center muffle, there are various other sources of air:

– Air entering the muffle during the introduction of the corpse.

– False air entering through the cracks around the doors and closures.

– Air coming from the blower (Druckluftgebläse) which could not be individually controlled and thus fed air simultaneously into all three muffles.

On the other hand, a possible overheating of the center muffle does not affect the overall heat balance in a significant manner, because, while the center muffle heats up essentially by radiation, the two outer muffles heat up mainly by conduction. Thus, even if the center muffle had been 200°C hotter than the outer muffles (1000°C instead of 800°C), the heat loss through conduction (Vl) would be minor:

Vl = λ ∙ F ∙ ΔT ÷ d    [Eq. 167]

With the heat conductivity of refractory brick λ = 0.73 (see Subsection 10.2.2.1), the internal contact surface F = (2 ∙ 2 m ∙ 0.3 m =)594 1.2 m², the thickness of that material d = 0.25 m, and the assumed temperature difference ΔT of 200°C, we obtain:

0.73 kcal m–1 °C–1 hr–1 ∙ 2 m² ∙ 200°C ÷ 0.25 m ≈ 700 kcal/hr

to the outer muffles while, at the same time, leading to a drastic drop in furnace efficiency due to the high temperature of the exhaust gases595 and a correspondingly drastic increase in coke consumption.

Other factors also have a negative effect on the heat balance:

– As will be explained in Subchapter 10.10., the dwell time of the off-gases in the muffle is insufficient for a complete combustion of the unburnt gases, which means that the gases generated by the gasification of the corpse either burn in the flue ducts or leave the chimney unburnt in the form of smoke.

– Furnace management was effected by means of a single flue-gas damper for all three muffles. The combustion of the corpses thus cannot be controlled individually for each muffle, and thus leads to an increase in the portion of unburnt gases.

From the above it can clearly be seen that the combustion air was not proportional to what was available in the double-muffle furnace. Hence one cannot calculate a heat balance along the same lines. However, knowing, as we do, that consumption of coke for three corpses could not have been less than what can be observed for the two outer muffles, we are able to calculate a minimum theoretical limit for the consumption.

We know that the triple-muffle furnace’s heat loss by radiation and conduction was 61,220 kcal/hr, and that of the center muffle was 16,120 kcal/hr [Eqs. 129 & 130, p. 359]. Theoretically, the triple-muffle furnace behaved like a double-muffle furnace with the center muffle inserted, hence resulting in an additional heat loss of 16,120 kcal/hr. The triple-muffle furnace’s theoretical minimum consumption of coke was therefore equal to that of the double-muffle furnace plus that of the center muffle. We therefore add to the double-muffle furnace’s coke consumption that caused by the additional heat loss of the triple-muffle furnace due to its center muffle, and apply this to three instead of just two corpses:


	Normal Corpse

[23.3 + 16‚120 kcal/hr ÷ (2 ∙ 3‚640 kcal/kg)] ∙ ⅔ ≈ 17 kg per corpse.     [Eq. 168]


	Average Corpse

[27.8 + 16‚120 kcal/hr ÷ (2 ∙ 3‚640 kcal/kg)] ∙ ⅔ ≈ 20 kg per corpse.     [Eq. 169]


	Lean Corpse

[32.3 + 16‚120 kcal/hr ÷ (2 ∙ 3‚640 kcal/kg)] ∙ ⅔ ≈ 23 kg per corpse.    [Eq. 170]

The amount of coke for lean corpses corresponds well to the maximum hourly coke throughput rate of the two gasifiers, split up for the three muffles:

2 ∙ 35 kg/hr ÷ 3 lean corpses = 23.3 kg per hour and corpse    [Eq. 171]

As previously explained, the above calculation of the coke consumption is the theoretical minimum. In practice, if the hourly coke consumption was 70 kg, and if the cremation lasted one hour on average, 23.3 kg of coke was also the real consumption for the cremation of a normal corpse. In this case the excess heat (since by hypothesis the furnace was in thermal equilibrium and did not absorb additional heat) was lost in the fireplace and through the chimney.

In practice only the cremation of a normal corpse lasted one hour, though. We know from experience that the cremation of lean corpses lasted longer, as much as 1.5 hours or more. As a result, the actual coke consumption during the cremation of lean corpses was closer to (1.5 hr ∙ 23.3 kg ≈) 35 kg or even higher in the triple-muffle furnaces.

We clearly have reached here the limits of our extrapolations, but we may assume that additional heat losses due to excess air in the center muffle are minor compared to the contribution of the two lateral muffles.

Hence, for simplicity’s sake I abstain from listing any concrete contribution to the excess air by the center muffle in the following table, and indicate only that it would be greater than zero. We thus obtain for the triple-muffle furnace the following minimum excess-air ratios:


	
		
				
Table 14: Combustion-Air Availability in Auschwitz Triple-Muffle Furnace


		

		
				
Type of Corpse


				
Air outside Muffle


				
Theoretical Air


				
Center Muffle Air


				
Excess-Air Ratio


		

		
				
Normal


				
1,774 m³


				
810 m³


				
> 0 m³


				
> 2.19


		

		
				
Average


				
1,541 m³


				
671 m³


				
> 0 m³


				
> 2.30


		

		
				
Lean


				
1,482 m³


				
588 m³


				
> 0 m³


				
> 2.52


		

	

In the letter Kurt Prüfer wrote on 15 November 1942 to the owners of the Topf Firm, Ludwig and Ernst-Wolfgang Topf, he stated that the triple-muffle furnaces designed by him, which had been set up in the Buchenwald Crematorium, had shown a performance one third higher than what he had expected.596 The cause of this decrease in coke consumption can only be what we have set out above. As Prüfer had based himself on a grate-throughput rate of 70 kg of coke per hour for the two gasifiers under natural draft, a reduction of one third corresponds to 46.67 kg of coke per hour, or 15.5 kg of coke for each muffle. In view of the fact that a cremation lasted one hour as well, this consumption also refers to one cremation in one muffle and is thus close to what we have calculated for a normal corpse.


	10.7. Heat Balance of the Topf 8-Muffle Furnace

The 8-muffle furnace consisted of four pairs of independent muffles, but the two muffles of each pair were connected. Because in this case, too, the combustion products of the first muffle passed on through the second, what I said earlier for the triple-muffle furnace applies here as well: the off-gas from the first muffle contained an amount of oxygen theoretically high enough for the combustion of the corpse in the second muffle, as shown in the table below:


	
		
				
Table 15: Combustion-Air Data for Auschwitz 8-Muffle Furnace


		

		
				
Type of corpse


				
Total air*


				
Theoretical air*


				
Available air


		

		
				
normal


				
887 m³


				
– 322 m³ =


				
565 m³


		

		
				
average


				
771 m³


				
– 286 m³ =


				
485 m³


		

		
				
lean


				
741 m³


				
– 270 m³ =


				
471 m³


		

		
				
* Half of values of Table 12, p. 372


		

	

In this case as well, a possible overheating of the second muffle could not affect, in a relevant manner, the overall heat balance, because the coke consumption could not be less than for the first muffle. We will therefore assume also for this furnace a minimum theoretical consumption corresponding to half of that for the double-muffle furnace:


	
		
				
– Normal corpse:


				
23.5/2 = 11.75 kg, rounded to 12 kg


		

		
				
– Average corpse:


				
28.0/2 = 14.00 kg


		

		
				
– Lean corpse:


				
32.5/2 = 16.25 kg, rounded to 16 kg


		

	

 


	
		
				
Table 16: General summary of the coke consumption


		

		
				
Type of corpse


				
Double-muffle


				
Triple-muffle


				
8-muffle


		

		
				
normal


				
23.3 kg


				
≥17 kg


				
≥12 kg


		

		
				
average


				
27.8 kg


				
≥20 kg


				
≥14 kg


		

		
				
lean


				
32.3 kg


				
≥23 kg


				
≥16 kg


		

	

	10.8. Observations on the Coke Consumption of the Triple- and 8-Muffle Furnaces

The Aktenvermerk (file memo) of 17 March 1943, written by the civilian employee Jährling and established “according to data supplied by Topf & Söhne”597 contains an estimate of the coke consumption of the four Birkenau Crematoria. This document requires some explanations.

The heading “10 Feuerungen = 350 kg/stdl.” (10 hearths = 350 kg/hr) means that the five triple-muffle furnaces located in each of the Crematoria II and III had a total of 10 gasifier hearths, two per furnace, each with a grate throughput rate of 35 kg/hr of coke, just as the 8-muffle furnaces of Crematoria IV and V had four hearths each, each one with a throughput of 35 kg of coke per hour.

The reduction of coke consumption by 1/3 “bei Dauerbetrieb” (in continuous operation) is based on the fact that, in this case, consumption was considerably lower than what was needed in discontinuous use.

The letter by Topf giving the data mentioned by Jährling has not been found, but it is improbable that it contained a calculation similar to the one presented by the Central Construction Office employee. The computation, although basically correct, is, in fact, somewhat misleading, as it refers to the grate throughput rather than to the number of corpses cremated, which would have been more-pertinent and more-useful in practice, as was the case in the chart giving coke consumptions as a function of the number of cremations in civilian crematoria which was presented in Unit I (cf. Document 90).

In line with such a chart, applicable only to a few civilian furnaces, Topf would surely have referred to a reduction of coke consumption with an increasing number of corpses cremated and an increasing frequency of cremations, as was shown in actual operation for the Gusen Furnace.

Between 26 September and 15 October 1941, over a total span of 20 days, 193 corpses were cremated in the Gusen Furnace on ten days of operation. On average, cremations took place every other day, with 19 corpses cremated during each cycle and a consumption of 47.5 kg of coke per corpse.

Between 26 and 30 October, over a span of five days, 129 corpses were cremated in the Gusen Furnace. Cremations took place each day, with 26 corpses being cremated daily on average, leading to a coke consumption of 37.2 kg per corpse.

Between 31 October and 12 November, a span of 13 days, 677 corpses were cremated in the Gusen Furnace. Cremations took place each day, for an average number of 52 corpses cremated daily and a consumption of 30.6 kg of coke per corpse.

Thus, moving from a discontinuous operation (cremations every other day) and relatively few cremations (19 per day)598 to a continuous operation (daily cremations) with many cremations (52 per day), specific coke consumption dropped from 47.5 to 30.6 kg, i.e. to [(30.6÷47.5) ∙ 100 =] 64.42%, for a saving in coke of a little more than one third.599 In practice, if the cremation of 20 corpses required (20 ∙ 47.5 =) 950 kg of coke in the first case, only (950 ∙ 0.6442 =) 612 kg – or (30.6 ∙ 20 =) 612 kg – were needed in the third case. The difference of 950 – 612 = 338 kg was consumed in heating up the furnace after it had cooled for more than 24 hours.

In the same way, in the file memo of 17 March 1943, the reduction in coke consumption of one third in 12 hours of operation – from 4,200 to 2,800 kg – can only mean that the difference of 1,400 kg was used for heating the five furnaces,600 and the remainder of 2,800 kg concerned the cremations themselves. This does not mean, however, that the normal grate-throughput rate would drop by one third in continuous operation.

We must remember that the gasifiers could not be controlled like a gas burner, which can easily be turned on and off in line with the cremation demand at hand. The coke on the grates burned continuously for the whole duration of the cremations. This can be seen very clearly in Document 47, in which the line “D” shows the hearth draft, curve “C” the chimney draft and the figures for “G” indicate the degree and duration of the opening of the combustion-air inlets of the gasifier.

After the preheating phase, when the furnace had reached its operating temperature, the curve of the hearth draft, logically, follows the curve of the chimney draft; the one maintaining itself, with minor fluctuations, around 10 mm of water column, the other, in a similar manner, around 5 mm. In line with the brief periods during which the gasifier door was open, the chimney draft then touched a level of 15 mm; that of the hearth, 10 mm of water column. In the long intervals in between, when this door stayed shut, the chimney normally had a draft of 10 and the hearth of 5 mm water column. This demonstrates that the normal combustion rate of the hearth was about 33.3 kg of coke601 per hour all through the cremation, without major differences between preheating and cremating periods.

As I explained in Subchapter 8.3, the normal grate-throughput rate of 120 kg h–1 m–² could be increased by increasing the draft by means of a draft enhancer, but it could not be reduced to any significant degree. It follows that, although the triple-muffle and the 8-muffle furnaces theoretically had an average coke requirement of [(17+20+23)÷3 =] 20 and [(12+14+16)÷3 =] 14 kg of coke per hour respectively, actual consumption in continuous operation was as follows:


	
		
				
Table 17: Actual Coke Consumption of Triple- and 8-Muffle Furnaces


		

		
				
 


				
Grate-throughput rate of hearths


				
coke per hour,
muffle & Corpse


		

		
				
Triple-muffle furnace


				
70 kg/hr


				
23.3 kg


		

		
				
8-muffle furnace


				
140 kg/hr


				
17.5 kg


		

	

If, for greater coke economy, one had wanted to slow down the combustion on the hearths, it would have been necessary to reduce the chimney draft, but that would have affected the cremation as well and lengthened it, which would, in turn, have led to an increase in the consumption of coke per cremation in proportion to the increasing duration of the cremation.


	10.9. A Comparison with the Kori Furnace at the Westerbork Camp and the Kori Slaughterhouse Furnaces

Thanks to its design, the Kori Furnace at the Westerbork Camp showed a better performance than the Topf Furnaces. As there were many corpses of children among the corpses cremated, it is not possible to deduce with certainty the amount of coke needed for an average adult corpse. If we base ourselves on the cremations listed in Subchapter 8.4. for which the coke consumption is documented, we find a total weight of 3,170 kg of coke for 163 cremated corpses, 43 of them children who together could be considered the equivalent in weight of six adult corpses. This yields an average coke consumption of about (3,170 ÷ (163–43+6) =) 25.2 kg per adult-corpse equivalent.

The minimum consumption is shown for 7 June 1943, 150 kg of coke for 13 corpses, among them two babies of 2 and 10 months, respectively. Such a low value can only be explained by assuming the use of a light-weight coffin of raw boards, such as the one shown in Photo 362.

This does not affect the heat balance of the Topf Furnaces, however, as the latter is based on the effective consumptions of the Topf Furnace at Gusen.

On the other hand, the data from the Kori Furnaces for slaughterhouses agree rather well with the data from the Topf Furnace at the Gusen Camp and with those for the double-muffle furnace at Auschwitz, not only as far as consumption is concerned, but also with respect to duration of the cremations, as we can gather from the table below in which the results for different models of Kori Furnaces refer to an equivalent corpse of about 70 kilograms (see Section 9.2.1.):


	
		
				
Table 18: Kori slaughterhouse-furnace performance data for an average 70 kg corpse


		

		
				
Furnace type


				
Coal consumption


				
Duration of cremation


		

		
				
1a


				
≈ 23.0 kg


				
≈ 63 min


		

		
				
1b


				
≈ 22.7 kg


				
≈ 62 min


		

		
				
2a


				
≈ 21.7 kg


				
≈ 60 min


		

		
				
2b


				
≈ 20.6 kg


				
≈ 58 min


		

		
				
3a


				
≈ 20.3 kg


				
≈ 57 min


		

		
				
3b


				
≈ 19.2 kg


				
≈ 54 min


		

		
				
4a


				
≈ 19.6 kg


				
≈ 52 min


		

		
				
4b


				
≈ 18.8 kg


				
≈ 50 min


		

	

The consumption figures refer to fueling with hard coal, which has a higher heating value than coke (7,500 kcal/kg on average). For coke, they would have to be increased by 3 to 3.7 kg in each case. Thus, the equivalent consumption of coke would become about 26.7 kg for a Type 1a Furnace, or 21.8 kg for a Type 4b Furnace.


	10.10. Some Thermal Aspects of the Triple-Muffle Furnace

In Chapter 2, the fact was mentioned that the first electrically fired Topf Furnace set up in the Erfurt crematorium immediately presented a problem in that smoke formed during the cremations. An investigation of this phenomenon resulted in the following assessment (Weiss 1934, pp. 454f.):

“The smoke was not due to the fact that the carbon particles could not burn completely because of a lack of oxygen. The muffle had been designed to the lowest possible dimensions for avoiding waste of heat during preheating, and the carbon particles therefore had to burn in the flue ducts. On account of the very-strong enhanced draft of 12-24 mm of water column, the flue-gas velocity was high, and the dwell time of the particles in the flue ducts was thus too short.

This residence time was insufficient to allow the particles to burn out completely; instead, immediately on entering the flue ducts they cooled down far enough to stop burning. This strong cooling of the fumes was aggravated by other factors. First of all, because of the high velocity in the narrow tubes of the preheater, the combustion air was insufficiently preheated, which meant that, from the very beginning, high flame temperatures could not be maintained at such a high excess air ratio.

Secondly, because of the strong draft, the furnace drew in large amounts of false air through the cracks around the closures and on account of other defects of caulking which caused further cooling of the fumes. Thirdly, during the decomposition of the corpse, large amounts of water vapor were generated, which absorbed from the fumes the heat necessary for vaporization and cooled them still more. Thus, the oil vapors generated at the same time could no longer burn. Measurement of the discharge-gas temperatures proved conclusively that the flames, at best, were extinguished even before entering the flue duct.”

This phenomenon had already been observed by the engineer H. Keller who had noted, in connection with the Ruppmann Gasifier at the Biel Crematorium (H. Keller 1928, pp. 27f.):

“When combustible gases are generated by these processes, such as light or heavy hydrocarbons as they are called in the language of chemical engineering, they are immediately sucked up by the chimney and, for the most part, can no longer burn in the cremation chamber or the post-combustion chamber, but instead move on into the recuperator. If this part is hot enough, [the hydrocarbons] will ignite, and combustion will take place there.

The lighter hydrocarbons will certainly finish their combustion in the post-combustion chamber, but for the heavier ones, present in larger quantities, at times even the recuperator is insufficient, and they will exit the chimney into the atmosphere in the form of smoke.”

To make matters clearer, we have to take a closer look at the thermal phenomena encountered here.

The intensity in space of a combustion, expressed as kcal per m³ and h, is essentially a function of the amount of fuel burnt per hour, and the maximum intensity is controlled by the rate of combustion, which can be defined as the volumetric velocity of the spread of the flame per unit area; therefore, the combustion time must always be equal to or less than the residence time of the fuel in the cremation chamber. If this condition is not fulfilled, the flame will extend beyond the cremation chamber, provided, of course, that conditions for combustion can be found there (Salvi, p. 217).

Thus, if the flow rate of a combustible-gas mixture in a combustion chamber is higher than its rate of combustion, the mixture will not completely burn in the cremation chamber but will continue to burn downstream of it if conditions there are favorable, or it will leave the installation unburnt if conditions are unfavorable.

In order to prevent any such emission into the atmosphere, modern cremation equipment has a post-combustion chamber for any such fumes.602

As an example, we may look at incinerators for urban waste. The operating temperature for such furnaces must be between 900 and 1000°C, with an optimum value around 950°C. The slag and the ash have softening points between 1050 and 1150°C;603 if such a temperature is reached and maintained for a sufficiently long time, deposits and incrustations will form on the grates, on the walls of the incineration chamber and along the flue ducts, affecting the geometry of the installation and lowering its combustion performance.

The combustion products must remain in the post-combustion chamber for at least two seconds; the latter must be equipped with an auxiliary combustion device with automatic control in order to ensure that a minimum temperature of 950°C is maintained (Colombo, p. E740f.).

During the decomposition of a corpse in a cremation chamber, combustible gases such as carbon monoxide or light and heavy hydrocarbons will form, in addition to volatile carbon particles. The maximum ignition rate of most hydrocarbons in air under atmospheric conditions varies between 25 and 100 cm/sec, or, volumetrically, between 0.25 and 1 m³/sec (Enciclopedia della Scienza… 1963, vol. III. pp. 365f.). In normal practice, however, higher values will be used. This is true not only for incinerators, but also for crematoria. For the most-recent electrically heated cremation furnaces built by the Brown Boveri AG Co., a dwell time of 1.3 to 2.3 seconds in the post-combustion channels is maintained, with preheating to 800°C (see Unit I, Chapter 11). For the Therm-Tec Models SQC 300 and 400 Furnaces (Sherwood, Oregon, USA), this dwell time is 1.5 seconds (see Document 109a).604

Hence, for the necessary minimum dwell time of the gases generated during the decomposition of a body, we may assume 1.3 seconds.

The experiments carried out by the engineer H. Keller on the electrically heated furnace at Biel are an excellent example to illustrate this problem of heat engineering. During the cremation of a corpse weighing 110 kg on 26 September 1940, a maximum generation rate of 3,570 m³ of exhaust gas per hour at an exhaust temperature of 380°C was observed 50 minutes after introduction of the corpse into the furnace (cf. Document 54). This rate corresponds to:

3,570 m³/hr ∙ 273°C ÷ (380°C + 273°C) = 1,492 Nm³/hr    [Eq. 172]

At 800°C inside the muffle, this corresponds to a volumetric rate in the muffle of:

1,492 Nm³/hr ∙ (800°C + 273°C) ÷ 273°C = 5,864 m³/hr    [Eq. 173]

or

5‚864 m³/hr ÷ 3‚600 sec/hr = 1.63 m³/sec.     [Eq. 174]

The cremation chamber of the furnace in question, including the space below the grate, had a volume of some 2.5 m³, hence the average residence time of the fumes in the cremation chamber was 2.5÷1.63 = 1.53 seconds.

If we apply the same reasoning to the Topf double-muffle furnace, we obtain, for one muffle with one normal corpse and a cremation time of 60 minutes (see Table 12, p. 372), 1,774 Nm³ ÷ 2 = 887 Nm³ of dry fumes, which at 800°C becomes:

887 Nm³/hr ∙ (800°C + 273°C) ÷ 273°C = 3,486 m³/hr    [Eq. 175]

or on average:

3‚486 m³/hr ÷ 3‚600 sec/hr = 0.97 m³/sec.     [Eq. 176]

This yields an average dwell time of:

1.4 m³ ÷ 0.97 m³/sec = 1.44 seconds    [Eq. 177]

This is the average time for the passage of the combustible gases through the cremation chamber.605 This issue points out a serious flaw in the design of the Topf triple-muffle furnace.

We have seen in the preceding section that Engineer Prüfer, when designing the triple-muffle furnace, did not realize initially the advantage in heat consumption brought about by the passage of the fumes from the two outer muffles into the center one; but the fact that he gave to this muffle exactly the same dimensions as he had used for the outer muffles shows, moreover, that he had also not noticed a serious drawback of his design, directly related to the advantage it had: The gas volume which passed through the center muffle was more than twice that going through one muffle of the double-muffle furnace. As we have seen, the dwell time for such a muffle already touched the minimum of the combustion time of these gases; therefore, if one wanted to maintain in the center muffle a dwell time equal to that applying to the double-muffle furnace, it would have been necessary to at least double the volume of the center muffle, in a similar fashion as, during the design of the smoke ducts of Crematoria II/III, it was provided that the cross-section of the smoke ducts was increased from 60 cm × 70 cm to 80 cm × 120 cm when two individual furnace flues merged into one chimney duct, as mentioned before, precisely because the exhaust gases from two furnace flues merged in each duct.

Prüfer, however, had not recognized this bottleneck. If he had wanted to obtain a complete combustion of all the gases in the center muffle of the designed size, he would have had to reduce the combustion rate of the corpse in that muffle by half. Taking the calculated minimum total gases flowing through the center muffle during the cremation of a lean and a normal corpses (see Table 14, p. 375), these 1,482 m³ and 1,774 m³ Nm³/hr speeds of dry fumes, respectively, became at 800°C:

Normal: 1,744 Nm³/hr ∙ (800°C + 273°C) ÷ 273°C = 6,855 m³/hr    [Eq.  178]

Lean: 1,482 Nm³/hr ∙ (800°C + 273°C) ÷ 273°C = 5,825 m³/hr

This is equivalent to:

Normal: 6‚855 m³/hr ÷ 3‚600 sec/hr = 1.90 m³/sec    [Eq. 179]

Lean: 5‚825 m³/hr ÷ 3‚600 sec/hr = 1.62 m³/sec

This led to an average residence time in the center muffle of:

Normal: 1.5 m³ ÷ 1.9 m³/sec = 0.79 sec    [Eq. 180]

Lean: 1.5 m³ ÷ 1.62 m³/sec = 0.93 sec

This means that the heavier hydrocarbons which formed during the decomposition of the corpse located in the center muffle did not have enough time to burn out completely and left the muffle unburnt. If the temperature in the flue duct was lower than the ignition temperature of these gases, smoke would have been generated. But if the temperature was high enough, the off-gas could burn out in the duct, potentially damaging it, as in fact happened at the end of March 1943.


	10.11. On Claims of Flaming Chimneys

The question of flaming chimneys, which some witnesses claim to have observed, is directly linked to the matters dealt with in the preceding subchapter: could the combustion of unburnt gases have moved through the flue ducts to the atmosphere and thus given rise to the appearance of flaming chimneys? Let us first look at this question in connection with Crematoria II and III.

A calculation based on the actual conditions in these crematoria shows that the phenomenon could not occur, even under the most favorable conditions, i.e. in the case of three normal corpses in the pair of furnaces having the shortest flue duct, without taking the volume of the cremation chamber into account. The third and fourth furnaces of these crematoria had flue ducts of a cross-sectional area of 0.42 m² (0.6 m × 0.7 m) and respective lengths of some 6.5 and 10.5 m. Both opened into the duct of the central forced-draft device, which had a length of 2 m and a cross-section of 0.8 m × 1.2 m, which itself opened into the central duct of the chimney. The latter was 15.46 m high and had a cross section of 0.8 m × 1.2 meters.

Hence, the average section of the shortest duct was:

(6.5 m ∙ 0.42 m² + 17.5 m ∙ 0.96 m² ÷ 2) ÷ 24 m = 0.46 m².    [Eq. 181]

In this calculation, we have divided by two the cross-sectional area of the duct common to the forced-draft device and the chimney duct, because the gas volume doubled on account of the gas coming from the fourth furnace; we have also given the chimney an approximate height of 15.5 meters, so that the overall length of the flue duct plus the chimney duct is 24 meters.

Three normal corpses and the necessary amount of coke will generate 1,774 Nm³ of dry fumes and 230.5 Nm³ of water vapor,606 for a total of almost 2,005 Nm³ of moist gas, which, at 700°C, had a volume of about:

2,005 Nm³ ∙ (700°C + 273°C) ÷ 273°C = 7,146 m³.    [Eq. 182]

If that gas is discharged over a time span of one hour, the average gas velocity thus becomes:

7‚146 m³/hr ÷ (0.46 m² ∙ 3‚600 sec/hr) ≈ 4.3 m/sec.    [Eq. 183]

Hence the dwell time of the gas within the discharge ducts is:

24 m ÷ 4.3 m/sec = 5.5 sec.    [Eq. 184]

This time is more than sufficient for the combustion of any unburnt gases, all-the-more-so as we have not even included the volume of the three cremation chambers themselves.

In order to verify experimentally the validity of this calculation, I have carried out a number of experiments involving the incineration of animal fats in a field furnace which gave rise to the phenomenon of a flaming chimney. The field furnace had two grates, the lower one for wood (the hearth), and the upper one for the fat. Photo 368 shows the result of an experiment carried out on 21 October 1994.

On the upper grate of the field furnace, the author placed an aluminum tray (33 cm × 25 cm × 5 cm) containing 400 grams of lard (pork fat). Then he lit the wood piled up on the lower grate, partly blocking the opening of the combustion chamber with a block of tuff.

After melting, the lard started to boil, and the vapors caught fire immediately. The flames were visible a few centimeters above the surface of the boiling fat, with the latter remaining clearly visible. In the most-intense phase of combustion, the flames shot out of the chimney to a height of one and a half meters above its mouth and more than two meters above the tray with the boiling fat. Combustion took about five minutes.

The explanation of the phenomenon is as follows: the volumetric velocity of the gases which developed from the decomposition of the fat was higher than their combustion velocity, i.e. their residence time in the combustion chamber was lower than the time needed for their complete combustion, which then took place outside the combustion chamber and even above the chimney.

In order to verify this explanation, the author then carried out two more combustion experiment with animal fat:


	1. Combustion Chamber with a Short Chimney (10 January 1995)

The experiment was carried out in a field furnace of tuff blocks with two grates, the lower one for wood as fuel, the upper one for the fat. The combustion chamber measured about 0.05 m³, and possessed a chimney 0.54 m high with a cross-sectional area of 0.27 m × 0.27 m, set at a level of 10 cm above the upper grate. The author placed an aluminum tray (17 cm × 22 cm) containing 200 grams of lard on this grate. He then loaded the lower grate with wood and lit it. After a few minutes, the boiling fat caught fire, and tall flames shot out of the chimney up to a level of 70 cm above its mouth (Photo 369). Combustion of the fat took three minutes, and was most-intense for about two minutes and 45 seconds.


	2. Combustion Chamber with a Long Chimney (10 January 1995)

The author then removed one layer of tuff blocks from the chimney and placed there an ordinary stove pipe of a length of 2.10 m and a cross-section of 40 cm × 20 cm, thus obtaining a total volume of some 0.2 m³ for the combustion chamber. He then placed on the upper grate an aluminum tray identical to the one used in the preceding experiment, but containing 300 grams of lard. He then loaded the hearth grate with wood and lit it, whereupon the fat again caught fire rapidly, but this time without any flames or isolated flame jets above the chimney (Photo 370). Combustion of the fat took three minutes and 45 seconds, including three minutes and 30 seconds of intense combustion.


	3. Conclusions

The two experiments were carried out under similar conditions, except, of course, for the presence of the stovepipe in the second case. In spite of the fact that in the latter experiment more fat was used, no flames appeared above the chimney, because the gases which developed during the decomposition of the fat had at their disposal a combustion chamber four times as large and were thus able to burn out completely within the chimney.

As we are dealing here with physico-chemical phenomena, the results are applicable mutatis mutandis to the Birkenau Crematoria.


	4. Crematoria II and III

Volume of shortest flue duct (including chimney duct):

0.46 m² ∙ 24 m = 11.04 m³ ≈ 11 m³    [Eq. 185]

Combustion chamber:

1.5 m³ ∙ 3 = 4.5 m³    [Eq. 186]

Total volume:

(11 m³ + 4.5 m³) = 15.5 m³    [Eq. 187]


	a) For the First Experiment:

During the first experiment we had 0.2 kg of fat in a total combustion volume of 0.05 m³ burning within three minutes, which amounts to 4 kg of fat burning within an hour in this volume, and to 80 kg of fat per hour and m³.

Hence, the appearance of flames out of the chimneys of Crematoria II & III would have required at least the combustion in the triple-muffle furnace closest to the chimney of

80 kg/hr/m³ ∙ 15.5 m³ = some 1,240 kg of fat per hour    [Eq. 188]


	b) For the Second Experiment:

During the second experiment we had 0.3 kg of fat in a total combustion volume of 0.2 m³ burning within four minutes, which amounts to 4.5 kg of fat burning within an hour in this volume, and to 22.5 kg of fat per hour and m³.

In this case, no appearance of any flames out of the chimneys of Crematoria II & III would have occurred in case of the combustion in the triple-muffle furnace closest to the chimney of

22.5 kg/hr/m³ ∙ 15.5 ≈ 350 kg of fat per hour.     [Eq. 189]

Hence, when burning some 350 kg of fat per hour in the three muffles of the furnace mentioned, no flames would have formed above the chimney.

We are speaking here of pure fat, which means that from the cremation of three corpses in one hour in the three muffles of the furnace mentioned, it would not have been possible to cause the appearance of flames above the chimney. Actually, the fat content of a body of 70 kg is about 25 kg, and 350 kg would thus have corresponded to the fat content of 42 corpses, or 14 per muffle and hour.

We are not taking into account here the protein content of the corpses, because proteins have a considerably lower combustion rate than fats.


	5. Crematoria IV and V

Crematoria IV and V had two chimneys each. Each chimney was linked to a group of four muffles. The total volume available to the combustion gases (combustion chamber, flue duct, chimney duct) was about 18 m³. In line with the preceding calculation, we would have:


	a) For the First Experiment:

80 kg of fat per 1 m³ of the combustion chamber in one hour means for Crematoria IV & V:

80 kg/hr/m³ ∙ 18 m³ = 1,440 kg of fat per hour for four muffles    [Eq. 190]

Appearance of flames would have been possible, if some 1,440 kg of fat or more had been burned in one hour.


	b) For the Second Experiment:

22.5 kg of fat per 1 m³ of the combustion chamber in one hour means for Crematoria IV & V:

22.5 kg/hr/m³ ∙ 18 = 405 kg of fat per hour for four muffles    [Eq. 191]

Flames would therefore not even have appeared above the chimney if over 100 kg of pure fat had been burned in each of the four muffles in one hour, corresponding to the fat content of 12 corpses per muffle and hour.


	6. Final Remarks

The above calculations are based on a time of one hour, but it is obvious that the combustion of all of the fat contained in the corpses would have taken much less time than one hour. We must however take into account that the combustion of the corpse fat did not take place continuously, unlike the combustion in the above experiments; outer and inner fat would liquefy, gasify and burn in line with the processes of vaporization and combustion, therefore the combustion of all of the fat contained in a corpse required less than 1 hour, but at least 30 minutes.

This does not affect the results, however, as for Crematoria II and III the upper limit for visible flames above the chimney would still be 175 kg of fat in 30 minutes, as opposed to 25 kg actually burned; for Crematoria IV and V, the figures would be 202.5 kg of fat in 30 minutes against some 34 kg actually available.

What we have tried to show here does not mean that flames visible above the chimneys were altogether impossible, but that this was impossible in direct relation to a cremation, i.e. as a function of corpses being cremated. It was, on the other hand, possible in an indirect relation with the cremation, namely in connection with the coke on the furnace grates.

It is known that the incomplete combustion of carbonaceous fuel will generate carbon particles which will adhere to the walls of the chimney ducts in the form of soot. Under favorable conditions (a sufficiently thick layer of soot and a temperature high enough), the soot will ignite and lead to the phenomenon of a flaming chimney.

Before World War Two, when domestic heating was done almost exclusively with wood and coal, this phenomenon was so widespread that on occasion it was caused intentionally to be studied from a scientific point of view. Experiments of this kind were, for example, carried out in a chimney duct of a nearly abandoned four-story building in Berlin in early 1933 (Kristen 1933, pp. 83-85). The temperature chart for this experiment (Document 265) shows that 95 minutes after the ignition of the soot on the ground floor, at a level of 1 m above the chimney base, the temperature in the chimney duct reached 1060°C.

This is not really surprising, because soot is essentially carbon, which has an ignition temperature of 700°C.

Obviously, the phenomenon would not be continuous, but occur only on occasion when, after a certain time, the soot layer had once again become thick enough.


	11. The Cremation Furnaces Built by Other German Companies: Kori, Ignis-Hüttenbau and Didier

	11.1. Historical Remarks Concerning the H. Kori Co. of Berlin

Topf’s most active competitor in the field of cremation furnaces for the German concentration camps was the Hans Kori Co. located in Berlin. The historical review of Kori’s cremation furnaces presented below, besides being of a certain value as far as the history of this technology is concerned, is also a useful means for assessing the technical status of the Topf furnaces.

Founded in 1887, the Kori Co. specialized in the design and construction of furnaces for the disposal of animal residue (Tierleichen-Verbrennungsöfen). The first such device was built in 1892 at the Nuremberg municipal slaughterhouse. By 1901, the company had become so well-known that Dr. Weyl from the medical association of the Prussian province of Brandenburg turned to Kori for solving the sanitary problems which had arisen in connection with a typhus outbreak in that province (cf. p. 147). In 1905, Kori could already boast of having built 55 furnaces for the disposal of animal carcasses, a figure which would rise to 160 over the nine years to come (Kori 1924, p. 115).

I have described the main models of this type of equipment manufactured by Kori at that time in Chapter 10 of Unit I (cf. Documents 98-100). Later on, the firm branched out into the field of incineration plants for all types of refuse. In 1927, Kori sold some 3,500 such units (Documents 266-268).

Although Hans Kori had made an important contribution to the cremation of human corpses in Germany when he managed to get the Prussian Ministry of the Interior to change the law on cremations of 14 September 1911 by the Decree of 24 October 1924 (cf. pp. 63f.), his own company went into the market segment of cremation furnaces rather late, at a time when the German market was solidly dominated by four companies: Richard Schneider/Didier of Stettin, Gebrüder Beck of Offenbach, J.A. Topf & Söhne of Erfurt, and the Wilhelm Ruppmann Company of Stuttgart. While the first two were in clear decline, Topf experienced a steep rise in sales.

Kori managed to break into the market, albeit with some difficulty, and installed five furnaces during its first five years of activity: two furnaces at the crematorium of Hagen in Westphalia in 1926, one at the Weissenfels Crematorium in 1927 and two furnaces at the crematorium of Schwerin in 1930.607 In the early 1930s, Topf was the leader in the field, while Kori came in last, after Gebrüder Beck, Schneider-Didier and Ruppmann (Hellwig 1931a, p. 370).


	11.2. The Coke-Fired Kori Cremation Furnaces for the Concentration Camps

The H. Kori Co. came into its own after the outbreak of the Second World War when the SS decided to set up crematoria in the concentration camps. The firm succeeded in placing its products at many locations, such as Bergen-Belsen, Blechhammer, Dachau, Dora-Mittelbau, Ebensee, Flossenbürg, Gross-Rosen, Lublin-Majdanek, Mauthausen, Natzweiler-Struthof, Neuengamme, Ravensbrück, Sachsenhausen, Stutthof, Trzebinia, Vught, and Westerbork.


	11.2.1. The Furnace at the Mauthausen Crematorium

The coke-fired Kori Furnace at KL Mauthausen, which went into operation on 4 May 1940 (Photo 247), is probably the first furnace designed by Kori for concentration camps. This furnace is set on a brick platform with its right side placed against the wall of the furnace hall (Photo 236). The front part has the typical double-leaf muffle closure.

The muffle had a grate consisting of three transverse bars and one longitudinal bar in the center, like the grate of the Topf Furnace at Dachau (Photo 239); on the inner left sidewall are three rectangular apertures connected to a channel for the combustion-air feed. In the front part of the furnace, this channel bent downward by 90°, then again by 90° to the horizontal, and let out below the left edge of the muffle door, where it had a butterfly valve (Photos 236f.). A similar valve was also located below the right edge of the muffle door (Photo 236), but the muffle wall on the right had no openings (Photo 242). This air inlet was probably used to supply combustion air to the flue duct for the post-combustion of the unburnt gases.

The ash chamber (Photo 243) was located below the grate and had its door in the front part of the furnace (Photo 236). The gasifier was located in the rear portion of the furnace. The door of the gasifier’s loading shaft and the hearth door below it were on the left side of the furnace (Photo 245).

The hearth grate consisted of 14 bars and 2 transverse supporting bars. The loading shaft of the gasifier had an oblique grate of bars at its end, suitable for wood use (Photo 246). No service provisions were located in the rear wall of the furnace.

The gas-discharge system consisted of an opening in the vault of the muffle, toward the front, and of a horizontal flue duct, which could be closed by a metal damper (Photo 238).

The corpse-introduction device consisted of a stretcher, guide rollers and the necessary support and blocking frame. We shall come back to this point when we describe the cremation furnaces at the Dachau Camp.

Similar furnaces were set up in the crematoria at KL Flossenbürg (Photo 335) and KL Ebensee (Photo 336).


	11.2.2. The “Reform-Einäscherungsofen”

The next model of the Kori Furnaces was an improved version, as it is also expressed in its designation (Reform-Einäscherungsofen).

A Kori letter of 18 May 1943, addressed to Office CIII of the WVHA contains the following description as part of an offer for this type of furnace (Document 271):608

“Re: Cremation furnaces

In pursuance of the conversation we had with you concerning the supply of a cremation device of a simplified nature, we propose our coal-fired ‘Reform’ cremation furnaces, which so far have shown very good results in actual operation. For the project in question, we propose two cremation furnaces, but we suggest ascertaining, in a further discussion, whether these two furnaces will be sufficient for the task. It is also necessary to clarify the positioning of these furnaces, because the fabrication of the fittings and of the anchoring structure depends on this question.– If at all possible, these furnaces must be placed into a closed building and connected to a chimney which may exist at the site. If such a building has already been identified, we beg you to send us a drawing to allow us to propose to you a suitable positioning. From the enclosed drawing, you can gather the space needed for the furnaces with their control station and stoking station. Drawing J.Nr.8998 shows the placement of two furnaces, whereas four furnaces were built for the construction project Dachau shown in Drawing J.Nr.9112. Another drawing with J.Nr.9080 shows the Lublin device with five cremation furnaces and two built-in recuperators.

Concerning the purchase prices for two crematoria [furnaces], we offer the following:

1) 2 ‘Reform’ cremation furnaces of latest design with vaulted coffin chamber and horizontal floor of the ash chamber, including all fittings, doors for introduction, operation and cleaning, air valves, accessories for the main hearth and the post-combustion grate, complete anchoring structure consisting of strong, angled and U-shaped iron bars connected to by anchoring rods, all building materials a first-class standard and specially shaped refractory bricks, refractory mortar, bricks for the front and rear walls, mortar and cement for brickwork as well as complete installation by one of our technicians for combustion devices, while supplying all necessary helpers, each for 4,500 Reichsmarks.

If the second furnace is installed together with the first, the price of the second furnace would be reduced to 4,050 Reichsmarks.

This amount, however, does not include loading and shipment costs free on site, nor the traveling cost and expenses for our technician and the daily allowance. We will invoice these expenses separately in a specific list.

Our offer likewise excludes secondary construction work on site, such as earthwork, furnace foundation, construction of the furnaces room as well as the flue ducts to the chimney and the chimney itself.

However, as soon as the arrangement question for the furnace system has been clarified, we will be happy to provide you with a specific offer for building the smoke ducts.

For the introduction of the corpses into the combustion chamber we offer furthermore:


	
		
				
1) 2 cremation carts, concave, with rollers and handles, each at RM 160.-


				
RM 320.-


		

		
				
2) stands with rollers for placement of the introduction cart, each at RM 75.-


				
RM 150.-


		

		
				
 


				
RM 470.-


		

	

We guarantee the efficiency of the cremation furnaces supplied, as well as their durability and the supply of the best materials and first-rate labor.

The shipment of the cast-iron fitting and anchoring parts, as well as the specially shaped refractory bricks, can take place at short notice, provided Wehrmacht freight papers are placed at our disposal.

For the shipment of the metal parts of the furnaces we need 1,460 kg per furnace, i.e. 2,920 kg for two furnaces. We enclose the forms for the iron requirements for these parts.

Awaiting your further decisions we salute you

Heil Hitler!

H. Kori Ltd.

Enclosures: 3 drawings – J.Nr.8998, J.Nr.9122, J.Nr.9080 –
Forms for iron requirements.”

The Reform-Einäscherungsofen was essentially characterized by a positioning of the gasifier on the side of the furnace, a secondary hearth next to it, and an upward flue-gas discharge through the muffle vault. Kori adapted this type to the requirements at the various crematoria, and supplied single furnaces or assembled two, four, or five furnaces in a single brick structure.

The three drawings attached to the above letter are preserved in the Belgrade Archives of the State Commission for Crimes of the Occupiers and Their Collaborators. Our request for the supply of photocopies received no reply. The drawings which we show here (Documents 272f. & 277) are photocopies supplied by the above commission to the Soviets for use at the Nuremberg Trial.609

Drawing J.Nr. 8988 (Document 272) is a layout for the crematorium of the New Construction Office at KL Neuengamme, with two furnaces connected to the chimney via a common flue.

Drawing J.Nr. 9122 is the design on the basis of which the furnaces in the new crematorium at Dachau were built (“Baracke X”, Photo 248). These furnaces were structurally the same as those in the Sachsenhausen Crematorium – of which there exist some post-war drawings prepared by the Soviets – but differed from the latter in the design of the flue-gas discharge system. The Soviet drawings and a visit to the site allow us to describe with sufficient accuracy the structure and operation of the Reform-Einäscherungsöfen in the various crematoria. The numbers given subsequently in parentheses preceded by the letters “No.” refer to the numbers contained in Documents 274-276.


	11.2.3. The Furnaces in the Crematorium at the Dachau Camp

The four furnaces are arranged as shown on drawing J.Nr. 9122 (Document 273 and Photo 249). The two central furnaces have a common wall, but their muffles are not directly interconnected. This pair of furnaces is almost identical to the one installed at the Stutthof Crematorium, from which it differs in secondary aspects which we will discuss later. In its front portion, the furnace is designed like the Mauthausen Furnace and similar to the one installed at the Sachsenhausen Camp.

It presents the typical double-leaf introduction door (Einführungstür) with the characteristic round openings for viewing and combustion-air feed (65 mm in diameter; Photos 250f.; see No. 1 in the drawing of the Sachsenhausen Furnace. Documents 274f.; all subsequent numbers refer to these documents). Below it is the ash-chamber door (Ascheentnahmetür; No. 4) with the rosette-shaped combustion-air inlets (Luftrosetten; No. 5; Photo 251). These rosettes close the two combustion-air channels (Luftkanäle; No. 6) set into both side walls of the muffle, leading to the three rectangular apertures in the muffle walls (Photos 253f.; No. 7).

The muffle itself (Einäscherungskammer; No. 8) is 2.20 m long, 0.65 m high and 0.80 m wide. The muffle grate (Schamotterost; Photo 268; No. 9) consists of 24 transverse refractory T-bars which are flat at the top but arched on the underside, thus forming a flat grate on top and the vault of the ash chamber below, as we can see in Photos 313f.

The gasifier (Generator; No. 11) is located in the rear portion of the furnace. The gasifier loading door with its two leaves (Generatorfüllschachtverschluss; Photo 261; No. 13) and the ash-chamber door below (Feuertür; No. 14; Photo 262) with its air-inlet rosette are positioned on one side wall of the furnace (Photo 257). This rosette (Luftrosette; No. 15) closes the combustion-air-feed channel (Luftkanal; No. 16) which enters into the hearth above the hearth grate (Luftöffnung; No. 17).

The grate of the main hearth (Hauptfeuerung) consists of eleven double bars (Photos 263f.) and measures some 80 by 40 cm (Planrost; No. 12). The grate throughput rate is around 38 kg of coke per hour.

Next to the gasifier is an auxiliary hearth equipped with the ash-chamber door with an air-inlet rosette at the bottom and a single-leaf loading door on top (Photo 260; Nos. 18f.) connected to the post-combustion chamber (ash chamber) via a suitable opening (No. 20). We will discuss the connection system of the gasifier and auxiliary hearth to the muffle and post-combustion chamber in the section devoted to the furnaces at Stutthof.

The gases coming from the gasifier enter the muffle and the ash chamber from the rear portion of the furnace (Photo 268), strike the corpse from above and below, and enter the vertical smoke duct, which is located above the forward portion of the muffle (Rauchkanal; No. 21). The gas-discharge system is shown very clearly in the vertical section of the furnace in Drawing J.Nr. 9122 (Document 273, “Schnitt c-d”, upper right): the muffle vault, in its front part, has an opening for the gas discharge leading into a smoke duct, which runs above the muffle within the brickwork of that part of the furnace (Photo 257) and then drops down, first vertically then at an angle, past the gasifier within the rear brickwork of the furnace. It finally runs below the floor of the furnace hall and continues horizontally toward the chimney. At the rear of the furnace is a door for cleaning the smoke conduit (Photo 259). Beneath this door, in the floor, is the flue-gas damper (Rauchkanalschieber) which moves vertically by means of a metal cable (Drahtseil) and rollers (Rollen) mounted on the upper portion of the brickwork (Photo 259). The flue-gas channels (Rauchkanal) set below the floors of Furnaces 1-2 and 3-4 converge as two conduits which lead, respectively, to the right and left chimney channels, each one of the latter having an internal cross-section of 0.60 m × 0.60 m.

The corpse-introduction system consists of introduction stretchers (Tragbahren; Photos 249 & 253f.; No. 28) like those used for the Topf and Kori furnaces at Mauthausen, which moves on two rollers (Rollen; Photos 252 & 267; No. 30) set on a metal stand (Rollenbock, No. 31) whose horizontal elements are welded to the frame of the muffle door (Photo 250) with the vertical ones set into the floor (Photo 251). The corpse was placed on the stretcher, the side bars of which moved on the rollers, thus allowing it to be easily introduced into the muffle.

The distinguishing feature of the Kori System was an ingenious system for blocking the corpse in the muffle. This device consisted of a refractory blocking plate (Schamotteabsperrplatte) running vertically, like a guillotine, along two guide rails set into the furnace brickwork behind the muffle door (No. 3). In the lower part, this plate had a metal frame in the shape which matched the vertical section of the stretcher with its convex upper edge (Photo 266). The plate normally sat in a wrought-iron housing located above the front part of the muffle; it was moved by a metal cable and two pulleys with counterweights (Gegengewicht; Photos 255f.). The metal cable ended in a crank. When the plate was not utilized, the crank was held back by means of a hook set into the wall near the muffle door (Photo 265); when it was to be used, after the corpse had been introduced into the muffle, the cable was unhooked, and the plate (in the upper position in Photos 253 and 267) was lowered down to the muffle floor (Photos 265f.). The function of this plate was to retain the corpse in the muffle when the stretcher was withdrawn.


	11.2.4. The Furnaces at the Stutthof Crematorium

The Stutthof Crematorium was destroyed, probably by the SS prior to the arrival of the Soviets. The chimney collapsed completely, but the cremation furnaces remained almost unscathed. Photo 270 shows the two coke-fired furnaces as found by the Soviets on their occupation of the camp. At present, the furnaces are located in a building set up after the war (Photo 271). The furnaces are structurally identical to the middle pair of furnaces at the Dachau Crematorium, differing from the latter merely by the absence of blocking plates for retaining the corpse and by a different arrangement of the two rosette valves of the air inlet (next to the muffle doors, instead of being located next to the ash-chamber doors). The refractory brickwork of the muffle shows serious signs of wear (Photos 272 and 274).

For these furnaces we were able to take photos of the way the two hearths are connected to the muffles and ash chambers. Photo 276 shows the two hearths of the right-hand furnace, with the main hearth to the right with the single-leaf door of the ash chamber below, and the double-leaf gasifier loading door above. The secondary hearth is on the left, with its ash-chamber door below and the hearth door above. Photo 277 shows the remains of the hearth grate.

Photo 278 shows the upper portion of the gasifier chamber, which is connected to the ash chamber (lower chamber) and to the muffle (upper chamber). The two chambers are set apart from the refractory grate of the muffle, which appears near the center of the photo, to the left. The upper part of the gasifier chamber ends at the level of the refractory grate of the muffle. Photo 279 shows the muffle as seen from the gasifier outlet. In the upper background, in front of the introduction door, one can see the opening of the vertical conduit for the discharge gases. On the wall to the right, two of the rectangular inlets of the combustion-air feed are visible.

The two auxiliary hearths, one for each furnace, are connected to the respective ash chambers. Photo 280 shows the hearth of the furnace on the left; the upper door is missing. On the inside one can see a broken grate bar, held by a supporting bar. In Photo 281, showing the end of the grate bar in the foreground, one can see the opposite wall of the post-combustion chamber (ash chamber), where we can just perceive, in the lower portion on the right, a part of the ash-chamber floor. Photo 282 shows the post-combustion chamber seen from inside the left-hand auxiliary hearth. The white section appearing in the left-hand corner of the photo is the dislodged end of the grate bar.

The grate of the auxiliary hearth is positioned at the floor level of the post-combustion chamber. It supplied extra heat to the muffle from below through the refractory bars of the muffle grate and also served as a post-combustion grate for those parts of the corpse which had dropped down from the muffle through the bars mentioned. Photo 283 shows the inside of the (destroyed) auxiliary hearth of the furnace on the right. In the background, one can see the opposite wall of the post-combustion chamber with a section of the vault formed by the refractory grate bars. The post-combustion chamber stretches to the right and left of the auxiliary hearth. Its right-hand portion, seen in Photo 284, is the final portion and is connected to the gasifier chamber.

The outlet of the auxiliary hearth appears on the lower left in Photo 273, which shows the ash/post-combustion chamber of the left-hand furnace. The opening is located at the far end of the floor of the chamber, with the end of the hearth grate bar sticking out at an angle (Photos 280-282). On the left, in the background, one notices the gasifier chamber with the vault formed above by the refractory-grate bars of the muffle grate. Photo 275 shows the ash/post-combustion chamber of the right-hand furnace.


	11.2.5. The Furnaces of the Crematorium at Sachsenhausen

The four furnaces of the Sachsenhausen Crematorium (Document 274) were built along the same lines as the Dachau Furnaces, but – as we have mentioned earlier – were equipped with a different layout for the discharge gas. They were grouped together as a single unit 12.46 m long and 2.66 m high (Document 274, A & B). Document 275 shows the horizontal and vertical sections of Furnaces 1 to 3. The gas-discharge system, schematically illustrated in Document 275 (top) and 275a, consisted of a vertical flue channel (No. 21) with a right-angle bend above the muffle (No. 22) which connected it to another horizontal channel perpendicular to it (No. 24) and running within the brickwork above the unit (No. 25).

Furnaces 1 through 3 were equipped with a refractory damper set just ahead of the outlet of this channel (Document 274, Nos. 20a, b, c); the damper of Furnace 4 was instead placed in the transverse channel, ahead of Furnace 3 (No. 20d). This channel was split in two by a central wall (Nos. 24a & b): the conduit on the left discharged the fumes coming from Furnaces 1 and 2, the conduit on the right, those of Furnaces 3 and 4. Both channels, via a right-angle bend, fed into two ducts (Nos. 26a & b), which each ended up in one of the two ducts (Nos. 28a & b) of the chimney (No. 29). Only the foundations of these furnaces are left (Photo 337).


	11.2.6. The Furnaces of the New Crematorium at Lublin-Majdanek

The crematorium at KL Lublin-Majdanek were set on fire by the SS before they left the camp, but the furnaces and the chimney remained intact. The present crematorium building (Photo 285) is a post-war refabrication.610 Photo 286 shows the furnaces, open to the sky, as they stood at the time of the camp’s occupation by the Red Army.

The five furnaces of the Lublin-Majdanek Crematorium (Photo 287) were assembled into a single brick structure, in conformity with the original Drawing J.Nr. 9080 (Document 277), so as to constitute a single cremation plant with five furnaces. A Kori letter of 23 October 1941, addressed to SS Sturmbannführer Lenzer, describes the unit as follows:611

“Our drawing, Sheet 2 (J.Nr. 9079), shows the solution of the space issue for a total of 5 cremation furnaces, with Furnace Number 5, in the center, having been conceived as a reserve furnace. Thus, for normal operation, only Furnaces 1-4 have been conceived, and these [furnaces] have a common recuperator placed between the two furnaces for utilizing the combustion gases. Each group, constituted by two furnaces with a recuperator, therefore occupies a floor space of 4.80 by 3.00 meters. The introduction doors are in the front portion and below [them] there is the access door for the removal of the ashes. At the other side, i.e. in the rear portion of the furnace, we have the hearths, operation of which is effected together from the service or stoking post.

At this point, the floor is 0.40 m lower than the floor of the hall, with stone steps placed on the right and left sides of the furnaces. These steps at once also compensate for the difference in height. Above the furnaces is the common flue duct, provided with a by-pass for each one of the 2 [lateral] cremation furnaces, allowing the feeding of the gases either directly into the chimney or through the recuperator in order to make use of the [heat in the] discharge gases. The chimney for one group of furnaces will be built with an open passage 60 by 60 cm and a height of 8-10 meters.

In order to be independent of atmospheric conditions which affect the draft of the chimney, a forced-draft device in suction will be installed ahead of the chimney. It will likewise have a by-pass for the off-gas to enable an operation with natural draft as well, if conditions are normal. The flue-gas duct itself which connects the furnaces to the chimney is located below the floor of the hall, as shown by the dotted lines, and can be controlled by means of a flue-gas damper.”

The structure of the plant is illustrated by several technical drawings prepared in August of 1944 by the Polish-Soviet expert commission which investigated it after the occupation of the camp (Documents 278-283, individual portions being indicated, as before, by ”no…”).

The five-muffle cremation plant of KL Lublin-Majdanek consisted of two pairs of muffles, one pair on each side, (Document 279, B, Ofen 1-2 and 3-4) plus one central furnace (Ofen 5). Between the two pairs of the lateral furnaces were two recuperators (Heizkammer). Photos 288-294 show, successively, the front of the furnaces and the recuperators, starting from the left-most furnace (No. 1).

The design of the individual furnaces shows some modifications with respect to those at Dachau and Sachsenhausen. In the front part, we have the typical double-leaf introduction door (Einführungstür), 0.55 m × 0.65 m in size, with the usual round openings for inspection and air feed (Photo 290; No. 1). This muffle door leads into a cremation chamber 0.77 m wide and 0.67 m high (Photos 295-301; No. 2), whose floor is made up by a refractory grate (Schamotterost) consisting of nine pairs of standard transverse bars (Photo 296; No. 3). The effective volume of the muffle is 2.17 cubic meters. The ash chamber (Aschenraum) is located below the refractory grate (Photos 313f.; No. 4) with a post-combustion grate (Ausglührost) in its front part (photos 303f.; No. 5). At the front, the ash chamber is closed by two doors (Photo 288): the upper (Ascheentnahmetür 1), located immediately below the muffle door (Photo 303; No. 6), permitted raking, by means of a special tool, the corpse residues which had fallen through the interstices of the refractory grate onto the post-combustion grate, where they would burn out completely; the lower one (Ascheentnahmetür 2), located below the former (Photo 304; No. 7), was used to remove the ashes of the corpse itself. This door had a rosette vane for feeding air to the post-combustion grate. On the sides of the upper door were two rosette vanes (Luftrosetten; Photo 294; No. 8) which closed off the two channels feeding combustion air to the muffle (Lufteintritt; No. 9). These channels (Luftkanäle) ran horizontally through the furnace brickwork, then turned upward at a right angle (No. 10), bending once again into the horizontal at the level of the muffle, and now ran parallel to it (No. 11), feeding air to the muffle through four openings, 8 cm × 8 cm, two on each side (Photos 297-301; No. 12).

The gasifier (Generator; No. 13) was located in the rear portion of the furnace; the hearth (Feuerung) consisted of a flat grate (Planrost; No. 14) 0.68 m × 0.63 m or 0.43 m². The coke throughput rate under natural draft was around 50 kg/hr of coke. The double-leaf loading door of the gasifier (Generatorfüllschachtverschluss; Photo 305; No. 15) was located in the rear part of the furnace, as was the single-leaf door of the hearth (Feuertür; Photo 305; No. 16). The gasifier-loading door closed a vaulted opening located in the rear part of the furnace ahead of the refractory grate, as can be seen from Photos 313f. The vaulted top of this opening is also visible from the side of the muffle door (Photos 295 and 301).

The loading shaft of the gasifier had a fire bridge at its upper end, located just below the start of the refractory grate (clearly visible on Photo 313). Beyond the fire bridge the shaft opened up to the vaulted plane of the gasifier neck linking the gasifier to the muffle in such a way that the combustion products leaving the neck struck the refractory grate – and the corpse resting upon it – both from above and below.

The refractory lining of the furnace had a thickness of 12 cm (Schamottemauerwerk; No. 17). The gas-discharge system was similar to that of the furnaces at KL Sachsenhausen except that the muffle, via a vertical conduit (Photo 302; No. 18), was linked directly to the horizontal flue duct (Rauchkanal; No. 19) in the brickwork of the unit (No. 20). The latter duct had two cleaning doors at either end (Reinigungstüren; Photos 309f.; No. 21). This duct contained six refractory dampers (Rauchkanalschieber; Nos. 22a-f), 0.60 m× 0.45 m in size.

Dampers a and b controlled the flue-gas flow from Furnaces 1 and 2, respectively. Dampers c and d belonged to Furnace 5, the center furnace, and allowed the discharge of the flue gas to the right or to the left of both sections. Dampers e and f controlled the flow from Furnaces 3 and 4. The dampers were balanced by counterweights and moved by metal cables via pulleys suspended from the ceiling beams. The counterweights ran inside two metal rings mounted on the furnace’s brickwork next to the rosette vanes for the air, as shown in Photo 289.

Between Furnaces 1-2 and 3-4 two recuperators were located (Heizkammer; No. 23) consisting of two chambers. Each of the chambers contained a heating coil for the production of hot water (Heizschlange; No. 24). The coils had an outside area of 15 m² and were linked to two horizontal tubes installed outside of the chambers, in the rear part of the furnace, through eight vertical tubes of a smaller diameter (Photos 305-308; No. 25). Below the second tube was an inspection door (No. 26). The two tubes were connected to two boilers located above the recuperator chambers in the manner shown in Drawing J.Nr. 9080 (Schnitt c-f, upper right). Such a heat-recovery system for producing hot water had been used by Kori for several decades.612

Document 284 shows the design of such a unit for a single recuperator chamber. When all four furnaces were in operation, they could make use of a heating surface of 30 m², with an hourly capacity of 300,000 kilocalories. This was sufficient for 50 shower heads and could accommodate, over an operating period of 20 hours per day, some 5,000 to 6,000 persons in six shifts per hour for an effective showering time of five minutes each.611

The discharge gases from Furnaces 1 & 2 (or 5) and 3 & 4 (or 5) passed through the recuperator downward (Document 284, 284a), heating the coil and thus heating water, and then flowed into two underground flue ducts (Rauchkanäle; No. 27) with a cross-section of 0.70 m × 0.75 m, which led to two draft enhancers in suction (Saugzuganlagen; No. 28). These devices consisted of a vertical branch (No. 29) and an angled branch (No. 29a) with a horizontal damper permitting the shutting off of the device; they had a blower (Gebläse; No. 30) with its electric motor (No. 31). The two blowers were each linked to one of the two chimney ducts (Züge; No. 32) into which the chimney was split (Schornstein; No. 33). Document 283 shows the flue-gas course for the gases from Furnaces 3 & 4.

The corpse-introduction system consisted of the introduction stretcher with rollers and their stand (Photo 288), but had no corpse blocking plate.

An explanatory sign in five languages, now shown in the reconstructed furnace hall of the crematorium (Photo 317), states:

“The crematorium was built in the autumn of 1943. It was heated by coke. The bodies were cremated at a temperature of 700°C. The daily yield was about 1000 bodies.”

This alleged capacity exceeds the actual capacity by a factor of seven.

Contrary to what was asserted by the experts of the Soviet investigative commission, the brickwork of the muffles shows only minor traces of melting of the refractory parts (Photos 297-301); they appear, moreover, only in the vault of the gasifiers. The negligible character of these traces becomes obvious when compared with the obvious appearance of fusion in the gasifier walls of the double-muffle furnace at Gusen (cf. Photo 5), which had been exposed to temperatures of 1,200 to 1,300°C.

Another two Reform-Einäscherungsöfen were set up in the crematorium of KL Ravensbrück (Photo 338).


	11.3. The Oil-Fired Kori Cremation Furnaces for the Concentration Camps

The structure and the operation of the mobile oil-fired Kori cremation furnaces are well described in a drawing by the Krakow “Technical Institute for Heat and Fuel” of the Krakow Mining Academy concerning the furnace at Trzebinia613 (Photos 330f.), an Auschwitz subcamp. In all probability, the original Kori documents (Document 285)614 were used for this purpose.

Furnaces of this type were set up at Stutthof (Photos 328f.), Lublin-Majdanek (Photos 318-327), Gross-Rosen (Photos 332-334), Blechhammer (another Auschwitz subcamp; Photo 331a), Bergen-Belsen (Photo 339), Dora-Mittelbau (Photo 340), Natzweiler-Struthof (Photo 341), Neuengamme (two furnaces; Photo 342), Sachsenhausen (two furnaces; Photo 343) and at Vught in Holland (Photo 344).

The subsequently given numbers in parentheses preceded by “No.” refer to Document 285a.

The furnace was shaped like a muffle, and on its sides, lined with sheet metal (Photo 318; No. 10). At the front, we have the typical double-leaf door (No. 5) with the ash-chamber door below (No. 6) and the two rosette-type air vanes (No. 7) next to it for the air feed to the muffle as in the coke-fired models (Photo 319). The two air channels set inside in the side walls of the muffle were connected to the muffle by three square openings (Photo 320; No. 2615). The muffle (Photo 320; No. 1) was 1.95 m long, 0.60 m high, and 0.70 m wide.

In the rear portion of the muffle was the jet of the main burner (Photo 320; No. 21). The muffle grate consisted of twenty refractory bars arranged in two rows and connected in the center (Photo 322; No. 3). Below the grate was the post-combustion chamber (ash chamber; No. 4) which had the jet of the secondary burner at its far end (Photo 323; No. 22). Above the furnace, on the left side, we have the blower (No. 14; only the support rack left in Photos 325, 327) with its electric motor (No. 15), which fed combustion air to the two burners located at the far end of the furnace (Photo 327; No. 19: main burner; No. 20: secondary burner) via a system of pipes (No. 17).

On the right side of the furnace was the oil tank (No. 16), clearly visible on the Stutthof Furnace (Photo 329), from which the fuel was fed to the burners through smaller pipes (No. 18). On the lower right-hand side of the furnace was an inspection port for the secondary burner (n. 8) and above it, a rosette vane for combustion-air feed to the post-combustion chamber (Photo 326; No. 7). The off-gases left the muffle through an opening located in its vault (No. 11), in the forward portion of the furnace (Photo 321), and through a short flue duct of wrought iron which rose above the furnace as a small square wrought-iron chimney duct (Photos 324-326) which in turn had a conical wrought-iron shroud bolted onto it (Photos 330f.; No. 12; no longer present on the other furnaces). The shroud was surmounted by the chimney proper, a wrought-iron tube (No. 13) as on the Gross-Rosen Furnace (Photo 332). The introduction system consisted of a stand (No. 24) with rollers (No. 25), as for the coke-fired furnaces.

The cremation furnace installed at KL Gross-Rosen (Photo 332), which started operating as early as June of 1941,616 differed from the other types by the absence of a refractory grate of the muffle, instead of which it had a stretcher in the form of a concave iron grate. The stretcher moved along an iron guide on either side by means of four rollers, likewise made of iron (Photos 333f.), in such a way as to be able to move up to the door of the muffle where the corpse would be introduced.

During the cremation process, the stretcher remained inside the muffle. At present, the furnace is shown without its refractory lining, which was removed at an unknown time (Photo 334).

Document 285 (numbered by me in Document 285a) also shows a schematic drawing of a burner (No. 25), manufactured by the Kubitz Co. in Berlin. It consisted of: a jet injecting the combustible mixture (oil sprayed by compressed air; No. 26), the combustion-air ducting with its damper (Luftklappe; No. 27), a control lever (Regulierhebel; No. 28), the oil-feed tubing (No. 29) and its control valve (Regulierventil; No. 30).

According to professor Dawidowski, the main burner had a feed rate – depending on the control setting – of 4, 6, 9.5, and 13 kg of oil per hour. The secondary burner operated at 1.5, 2.5, and 3.8 kg/hr of oil. Dawidowski’s statement, however, that the furnace operated at a temperature of 1,500 to 1,800°C is absolutely unfounded.617

Document 286 contains the operating instructions for this type of furnace:618

“Operating instructions for the incineration.

Lighting the burners:

A. If the furnace is still warm and the control setting of the burners has not been changed from the previous utilization, no change is necessary, if the fuel is similar.

Lighting is carried out in the following order:

1.) Turn on ventilator

2.) Close damper for burner air

3.) Open on-off valve for oil

4.) Introduce burning wick

5.) Open air damper

As soon as lighting has taken place, close air damper slowly until flame no longer spurts but burns in a stable manner without generation of smoke. If lighting does not take place right away, turn control valve to the left about one quarter turn with the vertical control lever, then, when burner lights up, turn it slowly to the right again. When the furnace has warmed, try feeding more air by opening the air damper. After 5 minutes, open the air rosette on the furnace by about 3 centimeters.

B. If the furnace is cold, or if the control setting of the burners has been changed, control of the burners must be done as follows:

1.) Raise cross stroke by about one half

2.) Turn on blower

3.) Close air feed to burner

4.) Set control lever to an upright position

5.) Open upper control valve by about 2 turns, lower control valve by about one and one-half turns

6.) Introduce burning wick

7.) Open oil on-off valve

8.) Close air damper completely.

If lighting does not take place immediately, open control valve a little more. A few minutes after lighting, close it until flame burns well. If flame smokes, raise cross stroke a little toward ‘closed’ position. Once the burner has been in operation for a few minutes, the control lever must be turned all the way to the right. If the flame burns well, link control lever to control valve.

If needed, control once more by raising if smoke forms in case of large-scale production [cremation]. If flame goes off and on again intermittently (sputtering), there is too much air. In that case, close air damper until flame burns steadily. When the furnace has warmed up, the air vane may be opened. After 5 minutes, open air rosette vane of furnace air by about 3 centimeters.”


	11.4. The Oil-Fired Cremation Furnaces Built by Ignis-Hüttenbau A.G. at the Terezín Crematorium

In the course of 1942, at Terezín, then called Theresienstadt, a crematorium was built for the ghetto’s populace. On 10 October 1941, during a meeting on the subject of establishing the ghetto, the governing proposal had already been defined in the following terms:619

“The Jews must not, in any case, be buried, but it is instead necessary to carry out a local cremation within the ghetto on the smallest scale possible, not accessible to the public.” [“Die Juden dürfen auf keinen Fall beerdigt werden, sondern es ist örtlich eine Verbrennung in einem Krematorium kleinsten Stils im Ghetto vorzunehmen, das der Öffentlichkeit nicht zugänglich ist”].

On the construction of the crematorium, a detailed cost estimate exists which was made on 2 April 1942 by the firm Ignis-Hüttenbau A.G. of Teplitz-Schönau, now Teplice in the Czech Republic, most parts of which at the time belonged to the German Protectorate of Bohemia and Moravia.

I will translate here merely the part which concerns the cremation devices:620

“Based on the delivery conditions as set out below, as well as on Drawing No. 10986, we offer you a gas- or oil-fired cremation furnace as follows:

Our supply includes:

a) the supply of all refractory bricks and insulating materials for a weight of 18,000 kilograms;

b) the supply of the complete anchoring system of the furnace made of steel, as well as the cast-iron doors, the door panels[621] and various parts of the furnace, with the iron damper and its handling device, as well as the supply of an introduction cart, with its rail, a hand-winch including the cable for the handling of the furnace door, for a weight of about 3,000 kilograms;

c) the supply of a blower for the combustion air with an output of about 8 m³ per minute, 400 mm water column, including a motor of about 2 hp, as well as the supply of an exhaust device for removing the flue gases with an output of 60 m³ per minute and a motor 3 hp, including the supply of the ducting and smaller tubing[622] for the furnace, as well as the fittings for the air-control valves for a weight of about 950 kilograms:

d) the oil or gas burners with their controls, for a weight of about 50 kilograms;

e) the instrument panel about 800 by 800 mm in size, including temperature indicator, switch, and two thermocouples, as well as dynamometer, for a weight of about 60 kilograms;

f) the complete construction of the furnace as well as the mounting of the metal parts by our technicians.

On the basis of the above conditions, the price of a complete oil-fired furnace, complete with oil tank 600 mm in diameter and 900 mm high and its preheater, electrical heating cartridge and fittings, excluding shipment, excluding loading, with assistants supplied, without wood supply for drying in the furnace, with start-up and training of operators, amounts to 15,200 Reichsmarks.

The price of the furnace does not include the flue-gas conduit up to the chimney, nor lighting and water for the construction, but includes the supply of all scaffolding.

The weight needed for the supply [of metal] for the gas-fired furnace is 4,600 kg of iron materials.

For the consumption of gas, we attach Sheet 1741.

The consumption of gas thus depends essentially on the number of cremations.

Delivery time.

Delivery time for the oil-fired furnace is presently – for a case of maximum urgency – about 8-10 weeks after receipt of the iron.

Warranty.

As shown on Sheet 1741, consumption of oil or gas depends on the number of cremations. In the case of continuous operation, day and night, the furnace can carry out 15-20 cremations in 24 hours, and for the number of cremations mentioned, oil or gas consumption is minimal and thus insignificant.

In the case of an uninterrupted operation and with 250 cremations per year, oil consumption is about 5 kg per cremation, if cremations are carried out every 10 days.

Normal duration of a cremation is 1-1.5 hours, preheating time of the furnace from a cold state is around 3 hours, from a warm state around 1 hour.

The furnace in this specific case has been chosen to have the simplest possible structure, and no effort has been made to present a particularly attractive construction or cladding. It does, however, fulfill completely all conditions regarding its construction or its appearance.”

On account of a rapid increase in mortality registered at the Theresienstadt Ghetto – from 256 deaths in April of 1942 to 2,327 in May and 3,941 in June (Terezínská Iniziativa 1995, vol. I, p. 33) – the crematorium was eventually equipped with four furnaces of the type described in the cost estimate.

The furnaces, each one 1.60 m high (front), 1.90 m wide and 3.40 m long, were set up in the four corners of the furnace hall and formed two pairs of mirror images as shown in Photos 345, 345a.

In the front portion of the furnaces was the muffle door with its two leaves (100 cm × 90 cm) which was at the level of the pavement to allow manipulation of the low cart for the introduction of the coffin (Photo 346). Behind this door was a refractory closure (Türplatte) which ran vertically along two guide bars set into the furnace brickwork and which allowed closing the mouth of the muffle completely (Photos 346 and 359). The muffle was 100 cm high, 90 cm wide and 2.60 m long.

At the rear portion of the furnaces (Photo 348) was the service area on a lower level that could be accessed via five steps. At that part of the furnace were installed, from top to bottom, the oil burner, the inlet for the removal of the cremation residues, the door of the post-combustion chamber, and the door of the ash compartment.

Two metal tubes fed into the burner, one for the fuel (smaller section), and the other for the combustion air (larger section). Each pair of furnaces had an oil tank set on a metal stand attached to the upper portion of the right-hand wall of the cremation hall, as shown in Photo 345. From each tank, a tube went down along the wall and then branched out into two tubes: one continued along the wall and went to the furnace nearest the wall, the other ran horizontally through the furnace hall up to the opposite wall and fed the furnace located there. Both tubes, before reaching their respective burner, passed through an oil preheater located on a stand between the furnace and the wall (Photo 349).

The combustion-air tube passed beneath the floor and went to a blower set into the service pit along the wall flanking the furnace (cf. Photos 356 and 358). Re-emerging from the floor near the furnace, this tube ran vertically along the rear wall of the furnace, then turned at a right angle and ran horizontally along the upper part of the furnace, made another right-angle turn and ran down vertically. From both vertical portions which ran along the two edges of the furnace, eight parallel pipes of smaller diameter left towards the outside and one towards the inside (cf. Photo 348).

The sixteen outer tubes, each with a valve for control of the air flow, bent at a right angle and ran along the sidewall of the furnace (Photo 347). Each tube went through the brickwork of the furnace at a certain interval from the others, and was connected to a jet inside the muffle. The two inner tubes went through the brickwork at the rear of the furnace and emerged from the rear wall of the furnace as two lateral jets located between the burner and the door for the removal of the cremation residues. This air-feed system was copied from the Volckmann-Ludwig Furnace, as was the elliptical vault of the muffle (cf. Photo 352) and the muffle floor, which was not a grate but a solid refractory plate (Photo 353).

In the front part of the furnace, the floor was level with the introduction door; at the rear, on the other hand, it ended in front of the door for the removal of the combustion ash in a kind of deep step, and the resulting space constituted the post-combustion chamber. The floor of this chamber, in turn, ended in something like a step, ahead of the rear wall of the furnace, thus creating the space of the ash chamber itself. The ash chamber held a movable sheet-metal box (Photos 351 and 355).

The corpse-introduction device consisted of a metal cart running on rails (Photo 361). The muffle door was moved by a hand winch with metal cable, counterweight and pulley (Photo 360). The corpses were burned in lightweight coffins of rough wooden boards (Photos 361a, 362).

The crematorium had two chimneys running along the side walls of the furnace hall as shown in Photo 345a. Each chimney had its forced-draft device with a blower with an output of 60 m³ of smoke per minute set up at its base. The device positioned at the base of the chimney on the left (adjacent to the main door of the crematorium) served the first pair of furnaces (the pair situated near the main entrance), while the device at the base of the chimney on the right was connected to the second pair (the one near the rear door of the crematorium).

According to the supplier, if the furnace was operated properly, each furnace would have permitted 15 to 20 cremations in 24 hours. However, the crematorium personnel had devised an operating procedure which, while being illegal, allowed reaching a maximum capacity with a minimum of fuel consumption. This practice was made possible by the unusual length of the muffle and ran as follows:

After preheating, the first corpse was introduced into the furnace. The coffin was placed in the front part of the muffle, where it was struck by the combustion air coming from the eight air jets located there, and it burned rapidly. At that time, drying of the corpse began. When, after something like 30 to 35 minutes, the desiccation process had reached an advanced stage or had come to an end, the desiccated and dismembered corpse would be pulled into the rear portion of the furnace close to the burner by means of a 4-m-long rake (clearly showing in Photo 349) introduced from the opening at the far end of the furnace, and the main combustion phase took place in that area of the furnace. Here, the corpse was directly exposed to the adjustable flame of the burner and to the combustion air coming from the ten air jets located there. When the main combustion was complete, the corpse residues were raked down into the post-combustion chamber, where they burned out, and then, reaching through the door of the post-combustion chamber, the operator raked the ashes into the ash chamber, where they cooled down.

Operating in this manner continuously, there were two corpses in the furnace at any given time, one in the drying phase, and the other in the combustion phase. Hence the duration of the cremation generally coincided with the time taken by the desiccation of a corpse.

From the point of view of heat management, the heat generated by the combustion of the corpse in the rear part of the muffle was partly used for the desiccation of the corpse in the forward section, with a considerable portion of the heat needed for this being contributed by the coffin’s combustion. This reduced fuel consumption even further.

The operating results of the Terezín Furnace demonstrate the great efficiency of such a procedure. In Appendix 1.2., I present a statistical analysis of a part of the cremation lists recorded for this crematorium. This analysis is based on a sample of 717 cremations carried out between 3 October and 15 November 1943 on 41 operating days. In addition to the table showing the summary of my results (Table 1, App. 1.2.), I also present 11 tables with all original documents (cf. Documents 289f.), except for the names of the persons cremated, for whom I only mention the gender. For reasons of space, the tables refer only to days on which at least 24 cremations were carried out. Document 289 shows the manner in which the lists of cremations in the Terezín Crematorium were kept.

The minimum average duration of cremations on any single day was about 32 minutes in Furnace No. III (9 November 1943, with 23 cremations) and 31 minutes in Furnace No. IV (on 10 October 1943, with 17 cremations). The average duration of a cremation was about 36 minutes for both furnaces.623

For the 682 cremations where the duration is indicated,624 a total of 491, or some 72%, took 35 minutes or less, 148 cases, or about 22%, took between 35 and 45 minutes, 42 lasted between 45+ and 60 minutes, and one cremation took longer than 60 minutes, as shown in the following table:625


	
		
				
Table 19: Duration of Cremations at the Terezín Crematorium


		

		
				
Duration

[min]


				
males


				
females


		

		
				
15


				
1


				
0


		

		
				
25


				
3


				
5


		

		
				
30


				
59


				
114


		

		
				
35


				
146


				
163


		

		
				
40


				
57


				
49


		

		
				
45


				
26


				
16


		

		
				
50


				
12


				
26


		

		
				
55


				
1


				
0


		

		
				
60


				
2


				
1


		

		
				
70


				
1


				
0


		

		
				
Total


				
308


				
374


		

	

The average duration of a cremation of a female corpse was around 35 minutes, that of a male corpse 36½ minutes. Each furnace, hence, was usually able to cremate 40 corpses in 24 hours, with highs of around 45 to 46 corpses.

In order to save fuel, cremations were carried out in a single furnace which, in this manner, would always stay warm. After a certain number of cremations, another furnace would be used, and so on, in a rotating cycle of operations.

The crematorium staff normally worked two shifts, one from 6 AM to 1 PM, the other from 1 PM to 8 PM (cf. Document 290).

Over the 41 days of activity analyzed here, Furnace No. II was used twice (22 cremations), Furnace No. III 17 times (298 cremations), Furnace No. IV 22 times (397 cremations). Overall, there were nine cycles with up to ten cremations, 16 cycles involving between 11 and 20 cremations, 16 cycles of more than 20 cremations, up to a maximum of 27.


	11.5. The Didier Cremation Furnaces for Concentration Camps

The Berlin company Didier-Werke AG likewise built cremation furnaces for the concentration camps. A letter from this company addressed to a certain Boriwoje Palitsch in Belgrade on 25 August 1943 contains the following offer (Document 287):626

“Cremation unit for SS at Belgrade

With reference to the visit of your esteemed son and to the meeting our section manager Storl had with him, we take note of the fact that the SS unit at Belgrade intends to build a cremation plant for a rather-large concentration camp and that you have been requested to design and build the plant, together with an architect stationed there.

As you have no experience with furnace construction, you would like to obtain the necessary drawings.

We declare to be ready to execute the drawing of the furnace with its anchoring system and the drawings of the fittings limited to this particular case exclusively.

The corresponding costs would be 600 RM,

payable one half with the confirmation of the order and one half on notification that the drawings have been completed.

In the design of the furnace, we have paid particular attention to the fact that the inner structure can be built with normal refractory bricks, avoiding the use of bricks of special shape, in order to enable a rapid erection of the unit. The metal parts will be designed with this point in mind as well.

For the introduction of the corpses into the furnace, we propose a simple fork made of tubing, running on two rollers.

The furnaces will each have a cremation chamber only 600 mm wide and 450 mm high, because coffins are not intended to be used.

For the transportation of the corpses from the holding location to the furnaces we recommend using a transfer cart and will provide you with a sketch also giving the dimensions for this device.

The chimney necessary for the operation of the furnaces must have an open cross-sectional area 500 by 500 mm and must be built to a height of 14-16 meters. If, for special reasons, such a chimney cannot be built, it will be necessary to install a draft enhancer in suction between the furnace and the chimney.

As the furnaces operate at elevated temperatures, the wall of the combustion chamber must not be too thin in order to avoid excessive heat loss by radiation. For this reason, the furnaces must have an outside width of about 2,000 millimeters. For the same reason, we have suitably altered the building project which has been supplied to us and send you a sketch No. 0913, on which we have indicated the minimum dimensions needed.

In order to enable you to draw up a preliminary estimate as soon as possible, please note that the requirements for one furnace are:


	
		
				
1,100


				
kg


				
vault bricks, Seger Cone No. 33


		

		
				
5,500


				
kg


				
normal bricks, Seger Cone No. 33


		

		
				
1,000


				
kg


				
fireclay mortar


		

		
				
5,000


				
pieces


				
ordinary bricks for the outer brickwork of the furnace


		

		
				
100


				
kg


				
lime


		

		
				
3.6


				
m³


				
sand


		

		
				
2


				
m³


				
argillaceous earth


		

	

For the steel parts:


	
		
				
500


				
kg


				
iron for anchoring


		

		
				
60


				
kg


				
round anchor bars


		

		
				
85


				
kg


				
muffle-door frame with counterweights and cable pulley


		

		
				
40


				
kg


				
smoke-duct damper frame with counterweights and cable pulley


		

		
				
25


				
kg


				
2 air inlets


		

		
				
200


				
kg


				
one hearth, slag-removal and ash-removal door each[627]


		

		
				
25


				
kg


				
pokers


		

		
				
10


				
kg


				
2 ash boxes


		

		
				
160


				
kg


				
cast-iron bars of the grate


		

		
				
60


				
kg


				
supporting bars of the grate.


		

	

One must add the same quantities for the second furnace and the building material for the flue duct and the chimney. The flue duct as well as the lower part of the chimney up to a height of 3-4 m must be lined with refractory bricks. For this purpose, however, a lower grade may be used.

The hearth of the furnaces will be designed in such a way that besides coke, coal or wood may be used as well.

Respectfully yours

Didier-Werke A.G.”

Drawing No. 0913 (Document 288),628 prepared by Didier-Werke on 23 August 1943, shows two cremation furnaces 2,000 mm × 2,000 mm × 2,800 mm (length) with introduction doors running vertically and manipulated by means of a metal cable and two pulleys, suspended from the ceiling, and balanced by a counterweight next to the furnace. The furnaces are connected to a chimney with an internal open cross-sectional area of 500 mm × 500 mm and a height of 16 meters.


	11.6. Comparison of the Designs by Kori, Ignis-Hüttenbau, Didier and Topf

The coke-fired Kori Furnaces are more massive than the multi-muffle Topf furnaces. A single-muffle Kori Furnace has, in fact, a volume more or less the same as a double-muffle Topf Furnace. One must assume that the refractory brickwork of the furnace was heavier as well. A comparison with the Didier single-mufle furnace – with its refractory brickwork of 7,600 kg – shows in any case that the Topf Furnaces with two, three and four muffles had a very light-weight brickwork: some 10,000 kg for the double-muffle furnace, 10,500 kg for the triple-muffle furnace, and some 12,000 kg for the four-muffle furnace; or per muffle: 5,000 kg for the double-, 3,500 kg for the triple-, and 3,000 kg for the four-muffle furnace (including their share of the generators). This led to a greater heat loss by radiation and a shorter service life of these Topf Furnaces.

The Kori Furnaces, furthermore, had a much more-advantageous arrangement of the gasifier and the flue duct as far as heat economy is concerned, but the Topf triple- and eight-muffle furnaces had a lower fuel consumption.

Another very positive feature of the multi-muffle Topf Furnaces was their decidedly more-competitive price: While a single Kori Furnace, without extras, would cost 4,500 RM in 1943, a triple-muffle Topf Furnace, without extras, sold for 6,378 RM in 1941, or 2,126 RM per muffle; an eight-muffle furnace, in 1941, was priced at only 13,800 RM, including the introduction device, or barely 1,725 RM for one muffle.

Kori had offered to reduce the price from 4,500 to 4,050 RM for the second furnace if two furnaces were built side-by-side, thus having a common central wall, like the two central furnaces at the Dachau Crematorium or the two furnaces at Stutthof. An even larger price reduction was offered if several furnaces were grouped in a single brick structure, like the furnace with four muffles at KL Sachsenhausen or the five-muffle furnace at Lublin-Majdanek. But it seems that they never went so far as to design a furnace with several interlinked muffles such as the Topf Furnaces with two, three or eight muffles.

In my opinion, Kori felt that their design was more profitable, even though the Topf multi-muffle furnaces were not protected by any patents. Actually, their designer, Engineer Kurt Prüfer, had simply taken over and adapted an idea which had been around since the end of the preceding century with respect to collective crematoria (cf. Unit I, Chapter 10).

The Ignis-Hüttenbau Furnaces set up at the Terezín Crematorium cannot be compared directly to the Topf Furnaces, because of their different design and on account of the fuel used. As explained earlier, these furnaces were much more like civilian furnaces, especially in the case of the Volckmann-Ludwig types, than like furnaces designed for concentration camps. For that reason, the operating performances of these furnaces are unique. Cremation procedures such as those performed normally at the Terezín Crematorium could not have been replicated in any of the coke-fired furnaces built by Topf, Kori or Didier.

Even though the operating instructions for the double- and triple-muffle Topf Furnaces allowed for the simultaneous presence of two corpses in one furnace, they were in separate chambers and in different stages of cremation: One corpse was in the final phase of post-combustion in the ash chamber, while the other, located in the muffle, was in the early stages of the drying phase. For that reason, the time for which the two cremations overlapped was actually the period of post-combustion (some 20 minutes), and the average duration of the cremation process was therefore the time needed to reach the high point of the main combustion in the muffle (about one hour).

As against this, the management of the Ignis-Hüttenbau Furnaces allowed the simultaneous presence of two corpses in the same chamber (muffle), the first one in the combustion phase and the second one in the desiccation phase. Hence the time for which the two overlapped was the total time needed for the combustion and the post-combustion, and the actual cremation time thus corresponded to the duration of the desiccation.

It is obvious that such a mode of operation was impossible in Topf Furnaces, because the muffle was too short to allow placing two corpses, one behind the other, and because the grate operated vertically: the muffle was free for the introduction of a fresh corpse only when the remains of the previous corpse had dropped into the ash chamber through the openings in the grate, which occurred only after the high point of the main combustion. The floor of the Ignis-Hüttenbau Furnaces, because of its unusual length, operated in a horizontal fashion instead.

To carry out such a procedure in a furnace with a grate operating vertically it would have been necessary to use a device such as the one designed by Martin Klettner. Here, the muffle no longer is a cremation chamber, but a drying chamber, whereas the post-combustion chamber becomes the combustion chamber as such. The muffle grate consists of only two supporting bars for the coffin, set apart widely at some 40 cm, and 65 and 50 cm from the start of the inclined plane on either side.

The inventor proposed that the corpse, once the coffin has burned, will first of all dry out and fall apart in the muffle in such a manner that its combustible parts, still having an appreciable mass, fall into the combustion chamber where they will then burn actively. If, at that point, another corpse is introduced into the muffle, the furnace will contain two corpses concurrently, one in the drying phase and one in the combustion phase, exactly as in the crematorium at Terezín, and that explains the extremely short duration of cremations undertaken in the Martin Klettner Furnace (cf. Document 137).

The results of the operation of the Terezín Crematorium indirectly confirm our conclusions concerning the cremation of several corpses in one muffle (cf. Subchapter 9.2.), because they demonstrate that the simultaneous cremation of two corpses in one furnace (with a staggered way of introduction), while being possible, required a design and a heating system different from what was used for the Topf Furnaces, in which such an operation would not have been technically feasible.


	12. The Topf Furnaces and Regulations on Cremations in Greater Germany at the Outset of World War II

When the first concentration camps were set up in Germany, the SS did not even have the slightest notion of the high level of mortality which would strike these camps in later years and, for that reason, they never worried about cremating, within the camps, the corpses of any detainees who died there. Initially they simply let nearby civilian crematoria take care of these matters, and only when, against all expectations, mortality began to get out of hand, they decided to build crematoria within the camps themselves.

Originally, the Buchenwald Camp used the State Crematorium at Weimar for this purpose.629 Between 5 September 1938 and 3 May 1940, the corpses of detainees who had died at the Mauthausen Camp were sent to the Municipal Crematorium at Steyr.630 At least until December of 1941, the Wewelsburg Camp relied on the Bielefeld Crematorium (cf. Document 86), while the PoW/labor camp at Gross-Rosen used the Liegnitz Municipal Crematorium.631 Even the Auschwitz Camp, in its early days, sent its deceased to the civilian crematorium of Gleiwitz (today Gliwice; Piper 1994, p. 158).

When the first crematoria began to be set up in concentration camps later on, they were subject to strict regulations, perfectly complying with current legislation applying to civilian crematoria. In this respect, Himmler’s “Decree concerning the execution of cremations in the Sachsenhausen Concentration Camp,” promulgated on 28 February 1940, is of particular importance, hence I present the translation of the entire text:632

“Copy


	
		
				
The Reichsführer SS

and Head of the German police

IV – 509/40g


				
Berlin, 28 February 1940


		

	

Decree concerning the execution of cremations in the Sachsenhausen Concentration Camp.

I. General principles

(1) The detainees deceased in the camp will, in principle, be cremated in the local [i.e. in the camp] crematorium.

Only in exceptional cases and with the approval of the Head of the Security Police and the Security Service may the corpse be handed over to relatives for burial.

At times (e.g. in times of war) when the handing over of corpses to relatives for the purpose of transfer to the country of origin is prohibited, all deceased detainees will be cremated in the camp crematorium.

II. Official certificate by the camp physician, autopsy, release by public prosecutor.

(1) After each case of death, the camp physician must establish an official certificate on the cause of death.

(2) In cases of violent death (e.g. an accident causing immediate death or death after a longer period of illness, suicide, death by shooting during an escape) the camp physician, together with another SS physician, must carry out an autopsy of the corpse and establish, in the usual manner, a detailed report on the results of the autopsy.

(3) An SS Führer, appointed by the camp commandant, must be present at the autopsy and countersign the report. The SS Führer appointed to participate in the autopsy must be appointed in advance, for a considerable period and for all cases which may occur.

(4) Furthermore, in cases of violent death, the competent public prosecutor must be informed immediately. The camp commandant may issue the incineration order (IV,4) only after the receipt of the release notice from the public prosecutor.

III. Notification of relatives.

(1) In all cases of death, the camp commandant must immediately notify the relatives of the deceased detainee by telegraph, if the address of the relatives is known at the camp.

(2) If the address is not known, the camp will get in touch as quickly as possible with the (directing) office of the State Police which ordered the internment of the deceased. The (directing) offices of the State Police are charged to forward the notification without delay.

(3) If (e.g. during war) it is not possible to hand the corpse as such over to the relatives, they must be informed in the notification that the deceased will be cremated. At the same time, they must be informed – unless particular reasons forbid this – that, at their request – to be expressed telegraphically within 24 hours – they will be given the possibility, up to a certain point in time, to view the detainee in the camp one last time.

(4) The permissible time span given to the relatives for a possible last visit of the deceased must be set in such a way that the relatives have enough time to travel to the camp. As a rule, the time span must not exceed 3 days.

IV. Operating rules for the crematorium at the Sachsenhausen Camp.

1.

Responsible head.

(1) The camp commandant is responsible for the management of the crematorium and for the execution of the cremation in accordance with the rules.

(2) He must designate a crematorium head immediately responsible and subordinated to him. The latter may receive orders only from the camp commandant. If the orders of the camp commandant violate the provisions of this decree, he must so inform the camp commandant.

If necessary, a decision from the Inspector of the Concentration Camps must be requested.

For fundamental questions, the decision of the Head of the Security Police and the Security Service must be requested.

2.

Keeping of the list

(1) The camp commandant must maintain a special death register of the deceased detainees to be cremated. In this list, each deceased detainee must be assigned a consecutive registration number. Furthermore, the list must mention his [family] name and first name, ID number, place and date of birth, last residence, profession, brief mention of reasons of internment, date and cause of death.

(2) This registration number must appear on the other documents (official medical certificate, autopsy report, cremation order of camp commandant).

3.

Corpse handling

(1) The corpses must be taken to the morgue of the crematorium and be arranged there in such a way as to be able to be possibly viewed there by the relatives.

(2) The corpses must be lodged in wooden coffins. The coffins must not have any incombustible metallic decorations, handles etc., and must be of a size and a kind so as not to impose difficulties for the subsequent cremation. No pitch may be used for filling out any joints.

(3) At the head of the coffin must be attached a metal tag with the embossed or imprinted number of the death register (cf. 2).

(4) Any objects of value still present (e.g. rings) must be removed from the corpse and handed over to the relatives together with other things left [by the dead person], against receipt.

(5) Special legal dispositions apply for the treatment of detainees who may have died of an infectious disease. Any measures necessary in such cases (e.g. prohibition of opening the coffin and possibly prohibition of visits by relatives) must be decided by the camp physician.

4.

Cremation

(1) The cremation may take place only after [issuance of] the order of the camp commandant. The camp commandant may give this order only after an official medical death certificate and/or possibly an autopsy report have been issued and after the relatives have viewed the deceased or after the permissible time span for such a visit has elapsed, as the case may be.

(2) The camp commandant must give the cremation order in writing, and this order, together with the official medical death certificate or autopsy report, and with the release notice by the public prosecutor in the case of violent death, and possibly with the police dispositions on the part of the camp physician (which may exclude visitation by the relatives) must be transmitted to the head of the crematorium.

(3) The head of the crematorium may undertake the incineration only after these documents have been received.

(4) The cremation must take place not later than 24 hours after the cremation order has been issued. If this time limit cannot be maintained, the head of the crematorium must request an extension and give the reason for the delay.

(5) In one incineration chamber only one corpse may be incinerated at one time.

(6) Before the introduction of the corpse, the cremation furnace must be heated until the walls of the [cremation] chamber are glowing, so that the incineration process may take place without further or supplemental heating. Only in exceptional cases may additional heat be provided during the incineration process.

(7) During the incineration process, care must be taken so that, if at all possible, no smoke escapes from the chimney.

(8) The observation of the incineration itself is not permitted either to the relatives or to any third persons, but only to the employees of the crematorium. In special cases, the camp commandant may personally issue permission to individual persons to view the process, if such permission is required for special reasons.

(9) After the end of a cremation, the incineration chamber must be thoroughly cleaned.

5.

Treatment of the ashes

(1) After the cremation, the ashes must be removed from the furnace, cooled, freed by means of magnets of any metallic parts and then collected together with the identification tag in a strong and durable container, air- and water-tight, and then closed. The ashes of each corpse must be collected in a separate ash container. The lid of the container must be made of durable material as well. A durable metal tag attached to the container must contain the following data:

1) Cremation sequence number agreeing with the cremation register (cf. No. 6) and with the numerical tag [placed at the head of the coffin],

2) Last name and first name

3) Date and place of birth

4) Date of death

5) Day of cremation.

(2) The containers are to be in conformity with DIN Standard 3198 ‘Ash Capsules for Urns’ set by the German Standards Institute in Berlin.

6.

Register of cremations

(1) For the cremations performed, a register must be kept by the personnel containing the same data as the corresponding list of deaths concerning the corpses taken to the crematorium kept by the command in accordance with Item 2.). Here, however, mention must also be made of the day of the cremation and of the administration of the cemetery to which the ashes have been sent. The register must be closed at the end of each calendar year and must be checked against the book kept by the administration.[633] This counter-check and the agreement must be certified in the closing note.

7.

Interment of the ashes.

(1) The ashes, if at all possible, must not be interred in the camp cemetery or in the Municipal Cemetery of Sachsenhausen, but shall – if no particular reasons speak against it in the case in question – in principle be sent to the place of residence of the relatives to allow them [i.e. the ashes] to be interred in the local cemetery.

(2) Before shipping the ashes of a prominent detainee, the decision of the Head of the Security Police and the Security Service must be awaited.

(3) In case the interment of the urns in the local cemetery of the relatives presents any difficulties, the relatives must be requested to indicate the cemetery to which the ash container is to be sent.

(4) The ashes must not remain in the possession of the relatives, even temporarily. Therefore, they or their appointees must not be given custody of the container, not even for interment at some other location. The ashes must rather be sent to the administration of the cemetery where interment is to take place.

(5) If no relatives of the deceased exist, it should be verified whether the interment of the ashes in the cemetery of the last place of residence does not present any difficulty. If interment is possible there, the ashes are to be sent to the administration of that cemetery.

In all cases where the shipment to the administration of the cemetery at the last place of residence is not advisable, the ashes must be transferred to one of the cemeteries of Greater Berlin after notification to the municipal administration of the Reich capital Berlin. In doing so, care must be taken to the effect that the urns are distributed evenly throughout all cemeteries concerned in the Greater Berlin area.

(6) Shipment of the ashes is to be made, in principle, at the expenses of the relatives.

(7) If the relatives are not in a position to bear such expenses, it is necessary to request reimbursement of the costs by the competent local aid association. Cremation fees must not be charged to the relatives.

8.

Final report.

(1) After the execution of the cremation and shipment of the ashes, the head of the crematorium must transmit to the camp commandant a final report.

(2) The official medical certificates, the reports on the autopsy, the release notice from the public prosecutor and similar documents sent together with the cremation order must remain in the crematorium office.

V. Exceptions

(1) In individual cases, the Reichsführer-SS and Head of the German Police may order deviations from the above provisions.

VI. Supervision.

(1) Once a year routine scheduled inspection and once a year an unannounced inspection of the crematorium service must take place. The performance of these inspections is under the authority of the Inspector of Concentration Camps then in charge. A report on the individual inspections and their results must be presented to the Reichsführer-SS. A copy of this report must be sent to the Head of the Security Police and the Security Service.

Sgd. H. Himmler


	
		
				
(Office stamp)


				
Authenticated:

sgd. Schmidt

chancellery employee


		

	

Certified copy:

[illegible signature]

SS Untersturmführer.”

The close similarity of this text to the “Operating regulations for cremation equipment” of 5 November 1935 is obvious (see p. 127). There is reason to believe that, at least within Greater Germany, such regulations remained in force up to the end of the war.

On 17 October 1942, SS Obersturmbannführer Liebehenschel, head of Office Group D at the WVHA, sent to all commandants of concentration camps a circular entitled “Advice to relatives of detainees deceased in concentration camps” (Benachrichtigung der Angehörigen von in Konzentrationslagern verstorbenen Häftlingen) in which he stated with reference to Himmler’s above-mentioned decree:634

“Several camp commandants have requested to prohibit viewing of the corpses by relatives during the summer months for hygienic reasons. After consultations with the RSHA, you are informed that a change in the RFSS decree is not possible at the moment.” [“Von einigen Lagerkommandanten wurde beantragt, während der Sommermonate die Besichtigung der Leichen verstorbener Häftlinge durch die Angehörigen aus hygienischen Gründen zu verbieten. Nach Fühlungsnahme mit dem Reichssicherheitshauptamt wird mitgeteilt, dass eine Änderung des RFSS-Erlasses zur Zeit nicht möglich ist.”]

Fritz Sander’s patent application of 26 October 1942 tells us that the “Law on cremations” of 15 May 1934 and the “Operating regulations for cremation equipment” of 5 November 1935 as well as the “Decree concerning the application of the law on cremations” of 10 August 1938 were still in force in the Reich at that moment. On 13 March 1942, these laws were extended to the Reichsgau Sudetenland (Roland 1942, p. 62).

The official form concerning the transfer of the body to the head of the crematorium of a concentration camp also refers to the “Law on cremations” of 15 May 1934. In line with the rules regarding civilian cremations, the regulations concerning the transfer stipulate that “the cremation of the corpse must be carried out within 24 hours.” (die Einäscherung der Leiche ist innerhalb 24 Stunden durchzuführen.) At Stutthof Camp, this practice has been confirmed up to December of 1944 (cf. Document 292). This type of form was also in use at Auschwitz.635

The head of the crematorium had to keep a register in which were recorded the number of the funeral service, the last and first name of the deceased, the file number, the type of the detainee, his date of birth, his origin (town and county), the date of death, the number of the death certificate of the public registrar’s office in charge of the place where the death had occurred – at the detainee hospital or elsewhere – the cause of death, the cremation date, the cemetery to which the urn was sent for burial, and any possible criminal record of the deceased:636

“The corpse will be cremated in the state crematorium. There are no objections to a shipment of the urn provided that a certificate of the administration of the local cemetery is issued to the effect that a regular interment will be carried out. Such a certificate is to be sent as soon as possible to the crematorium of Stutthof Concentration Camp near Danzig. The urn will be shipped free of charge. The death certificate is attached. You may request an official death certificate from the registrar’s office of Stutthof Concentration Camp near Danzig. The personal belongings will be shipped presently.

The camp commandant”

Shipment of urns is also documented for the Mauthausen Camp, at least until March of 1942 (Document 296). At the Buchenwald Museum, a number of urns of various shapes are still preserved in a display case (Photos 364f.). Urns of a simpler type are also kept in a pavilion of the Mauthausen Museum (Photo 363).

The use of urns for the ashes of incinerated detainees was still mandatory in 1941. On 24 June, the head of the administration of the Gross-Rosen Camp sent to the Inspectorate of the Concentration Camps, which had its seat at Oranienburg north of Berlin, a request for “1,000 pcs. ash urns” to “preserve in an orderly fashion the corpse ash resulting” from the cremations.637 (“die anfallende Leichen-Asche ordnungsgemäss aufzubewahren.”)

In the reply, dated 27 June, the Inspectorate of Concentration Camps advised that the purchase of ash urns was centralized with the company “Grosskopf, Ludwig & Co. of Ilmenau in Thuringia,” to which the Gross-Rosen administration was to address their request for urns (as per DIN Standard 3198).638 The letter asking for shipment of “1000 pcs. ash urns” was sent by this office on 11 July 1941.639

Initially, the Sachsenhausen legal requirements were applied also at Auschwitz. One of the first letters Topf sent to the New Construction Office opened with the following words (Document 297):

“For the start-up of the crematorium, you furthermore require ash urns, an imprinting device for the urn lids, and fireclay markers.” “Zur Inbetriebnahme des Krematoriums benötigen Sie noch Asche-Urnen, einen Beschriftungs-Apparat für die Urnendeckel und Schamottemarken.”

For the immediate needs of the crematorium, Topf offered the supply of 500 ash urns DIN standard, of black sheet metal with a sheet-metal lid of the same color for the price of RM 675; 500 fireclay markers numbered 1 to 500, priced RM 65, and an imprinting device at 150 Reichsmarks.640

The numbered fireclay markers identified the ashes of the incinerated corpse. This manner of operation indicates a procedure in accordance with the applicable legal norms. The creation of a room for the urns (Urnenraum) within Crematorium I is already mentioned in the New Construction Office letter of 21 January 1941;641 it was implemented by partitioning off a section of the morgue.642

On 29 April, the Political Department of the camp, which had authority over the crematorium, sent the following request to the New Construction Office (Document 298):643

“In line with the requirements of the Inspector of Concentration Camps, approved by RSHA, the ashes of the deceased detainees must be held in one of the buildings [of the camp]. For that reason, the camp commandant has ordered that a room in the attic of the infirmary building be used for that purpose. In order for the urns to be collected in that room in an orderly fashion, appropriate shelves must be provided together with some other minor modifications. A specialist is requested for the inspection of the room and for the necessary preparations.”

Jean-Claude Pressac shows the photo of an urn from the Auschwitz Crematorium which contains the ashes of Karl Witalski, who died on 28 March 1941 and was cremated on 2 April (Pressac 1989, p. 133). These data are imprinted on the lid of the urn, which is of the same type as those shown in Photo 7 of Document PS 2430, which depicts an urn repository at the crematorium at Natzweiler Camp (IMT, Vol. 30, p. 429; see Photo 365). For Auschwitz, the use of urns is documented until November of 1941. From the few documents to have survived, we can gather that, since 6 January 1941, the Political Department of the camp requested from the carpentry workshop of the New Construction Office the fabrication of hundreds of “cases” and “boxes” for urns.644 The latest known request, dated 27 November 1941, refers to 50 “urn-shipment boxes”645 (Documents 299f.).

The cases or boxes for the urns were used as packing cases for the shipment of urns to the cemetery of the place of residence of the relatives or to some other cemetery, in keeping with Section 4, Paragraph 7 of Himmler’s decree of 28 February 1940, after telegraphic notification by the camp commandant of the death of the detainees, as per Section 3, Sub-Section 1 of this decree.646

In some cases, shipment of urns was prohibited by the SS authorities for reasons of public order.

On 28 May 1941, the Befehlshaber der Sicherheitspolizei und des SD in the Government General informed the camp commandant at Auschwitz that he had submitted to the RSHA, on 21 April, a proposal concerning the “shipment of ash urns of deceased persons.” (Übersendung von Ascheurnen Verstorbener.) The proposal contained, i.a., the following procedure:647

“Shipment of urns to the Government General will no longer be effected; instead, the relatives will be informed immediately that an interment of the urns has taken place at the urn cemetery.” [“Eine Übersendung von Urnen in das Generalgouvernement erfolgt in Zukunft nicht mehr; vielmehr wird den Angehörigen gleich eröffnet, dass die Beisetzung der Urnen auf dem Urnenfriedhof erfolgt ist.”]

This measure was intended to prevent the urns from being turned into objects of anti-German propaganda, as the head of Office Group D of the WVHA makes clear in a circular to the commandants of all concentration camps dated 12 September 1942. In this letter, which concerns the “Shipment of urns of detainees who died in the concentration camps,” (Übersendung von Urnen der in den Konzentrationslagern verstorbenen Häftlinge”), SS Obersturmbannführer Liebehenschel noted that urns with the ashes of Czechs or Jews sent back to the Protectorate of Bohemia and Moravia had provoked demonstrations, processions, etc. For that reason, he prohibited, with immediate effect, the shipment of such urns to the Protectorate, adding:648

“The urns will be preserved in the concentration camps. In case of doubt concerning the preservation of the urns, oral instructions are to be requested from this office.” [Die Urnen sind in den Konzentrationslagern aufzubewahren. Über die Aufbewahrung der Urnen sind, falls Unklarheiten bestehen sollten, mündliche Anweisungen auf der hiesigen Dienststelle einzuholen.]

Aside from the system of completely direct incineration which, in actual operation, was also frequently practiced in civilian crematoria, we can say that the Topf Furnaces for concentration camps were designed and built in accordance with the ethical and legal norms applicable at the time. In fact, in the cost estimates for the double- and triple-muffle furnaces, carts or devices for the introduction of coffins into the muffle were specifically mentioned, which means that cremation with a coffin was provided for.649

This is confirmed by the operating instructions of these furnaces (Documents 210 and 227), which specified the start-up of the blower immediately after the introduction of the corpse into the muffle and maintaining it for some 20 minutes. This practice is completely consistent with corpses introduced into the muffle in coffins, because the rapid and intensive combustion of the coffin required large amounts of air,650 whereas it is wasteful for a cremation without a coffin, because feeding large amounts of cold air into the muffle during the vaporization phase of the corpse water – a period during which a considerable amount of heat was drained from the furnace – would only have impeded the cremation process.

The coffins used were probably similar to those used in the Terezín Crematorium (cf. Photo 362).

We may also deduce from Topf’s operating instructions that the double- and triple-muffle furnaces were designed to cremate a single corpse at a time and to ensure, if the instructions were correctly applied, segregation of the ashes of the corpses cremated.

We must, therefore, accept as a fact that, with regard to the design of their furnaces, the Topf Company and Engineer Prüfer in particular took into account the usual requirements of decorum and respect.
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Table I: 27 April 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
119


				
F


				
60


				
16/05/1883


				
23/04/1943


				
09:30


				
10:10


				
40 min


		

		
				
2


				
120


				
F


				
87


				
14/03/1856


				
23/04/1943


				
10:10


				
10:50


				
40 min


		

		
				
3


				
121


				
M


				
65


				
22/05/1878


				
23/04/1943


				
10:50


				
11:50


				
60 min


		

		
				
4


				
122


				
M


				
59


				
24/07/1884


				
23/04/1943


				
11:50


				
12:50


				
60 min


		

		
				
5


				
123


				
M


				
56


				
27/03/1887


				
24/04/1943


				
12:50


				
14:10


				
80 min


		

		
				
6


				
124


				
M


				
9


				
17/04/1934


				
26/04/1943


				
14:10


				
15:00


				
50 min


		

		
				
7


				
125


				
F


				
93


				
02/10/1850


				
24/04/1943


				
15:00


				
15:40


				
40 min


		

		
				
8


				
126


				
F


				
65


				
22/01/1878


				
24/04/1943


				
15:40


				
16:20


				
40 min


		

		
				
9


				
127


				
F


				
70


				
03/04/1873


				
25/04/1943


				
16:20


				
17:00


				
40 min


		

		
				
10


				
128


				
F


				
80


				
26/06/1863


				
25/04/1943


				
17:00


				
17:50


				
50 min


		

		
				
11


				
129


				
F


				
5 m


				
14/11/1942


				
22/04/1943


				
17:50


				
18:20


				
30 min


		

	

 


	
		
				
Table II: 10 May 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
162


				
F


				
92


				
17/08/1851


				
07/05/1943


				
08:30


				
09:15


				
45 min


		

		
				
2


				
163


				
M


				
65


				
22/02/1878


				
07/05/1943


				
09:15


				
10:10


				
55 min


		

		
				
3


				
164


				
M


				
3


				
21/10/1940


				
08/05/1943


				
09:50


				
10:30


				
40 min


		

		
				
4


				
165


				
F


				
69


				
02/11/1874


				
08/05/1943


				
10:10


				
11:00


				
50 min


		

		
				
5


				
166


				
M


				
86


				
18/02/1857


				
09/05/1943


				
11:00


				
12:15


				
75 min


		

		
				
6


				
167


				
M


				
8 m


				
11/09/1942


				
08/05/1943


				
12:15


				
13:00


				
45 min


		

		
				
7


				
168


				
M


				
10 m


				
26/07/1942


				
08/05/1943


				
12:15


				
13:00


				
45 min


		

		
				
8


				
169


				
M


				
80


				
16/10/1863


				
09/05/1943


				
13:15


				
14:15


				
60 min


		

	

 


	
		
				
Table III: 26 May 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
211


				
F


				
78


				
17/11/1865


				
21/05/1943


				
08:20


				
09:00


				
40 min


		

		
				
2


				
212


				
M


				
62


				
13/09/1881


				
21/05/1943


				
09:00


				
09:50


				
50 min


		

		
				
3


				
213


				
F


				
72


				
10/09/1871


				
24/05/1943


				
09:50


				
10:35


				
45 min


		

		
				
4


				
214


				
F


				
89


				
26/03/1854


				
24/05/1943


				
10:35


				
11:30


				
55 min


		

		
				
5


				
215


				
M


				
73


				
07/06/1870


				
24/05/1943


				
11:30


				
12:20


				
50 min


		

		
				
6


				
216


				
F


				
74


				
12/04/1869


				
24/05/1943


				
12:20


				
13:10


				
50 min


		

		
				
7


				
217


				
F


				
72


				
02/02/1871


				
24/05/1943


				
13:15


				
13:40


				
25 min


		

		
				
8


				
218


				
F


				
4


				
26/01/1939


				
26/05/1943


				
13:30


				
15:30


				
120 min


		

		
				
9


				
219


				
M


				
2 m


				
19/03/1943


				
26/05/1943


				
13:30


				
15:30


				
120 min


		

	

 


	
		
				
Table IV: 4 June 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
230


				
M


				
58


				
19/02/1885


				
31/05/1943


				
08:30


				
09:15


				
45 min


		

		
				
2


				
231


				
M


				
80


				
23/09/1863


				
31/05/1943


				
09:15


				
10:10


				
55 min


		

		
				
3


				
232


				
F


				
78


				
15/06/1865


				
01/06/1943


				
10:10


				
10:45


				
35 min


		

		
				
4


				
233


				
F


				
54


				
30/03/1889


				
01/06/1943


				
10:45


				
11:30


				
45 min


		

		
				
5


				
234


				
F


				
18 m


				
02/12/1941


				
01/06/1943


				
11:30


				
12:30


				
60 min


		

		
				
6


				
235


				
F


				
60


				
16/05/1883


				
02/06/1943


				
12:30


				
13:30


				
60 min


		

	

 


	
		
				
Table V: 7 June 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
236


				
F


				
55


				
25/07/1888


				
01/06/1943


				
08:20


				
09:10


				
50 min


		

		
				
2


				
237


				
F


				
59


				
05/06/1884


				
01/06/1943


				
09:10


				
10:00


				
50 min


		

		
				
3


				
238


				
M


				
62


				
29/03/1881


				
02/06/1943


				
10:00


				
10:45


				
45 min


		

		
				
4


				
239


				
F


				
83


				
30/05/1860


				
03/06/1943


				
10:45


				
11:30


				
45 min


		

		
				
5


				
240


				
M


				
75


				
01/04/1868


				
04/06/1943


				
11:30


				
12:10


				
40 min


		

		
				
6


				
241


				
F


				
49


				
06/09/1894


				
06/06/1943


				
12:10


				
12:50


				
40 min


		

		
				
7


				
242


				
F


				
90


				
08/01/1853


				
06/06/1943


				
12:50


				
13:35


				
45 min


		

		
				
8


				
243


				
F


				
2 m


				
30/04/1943


				
05/06/1943


				
12:50


				
13:35


				
45 min


		

		
				
9


				
244


				
M


				
63


				
01/05/1880


				
06/06/1943


				
13:35


				
14:35


				
60 min


		

		
				
10


				
245


				
F


				
77


				
29/12/1866


				
06/06/1943


				
14:35


				
15:25


				
50 min


		

		
				
11


				
246


				
M


				
46


				
12/09/1897


				
06/06/1943


				
15:25


				
16:25


				
60 min


		

		
				
12


				
247


				
M


				
10 m


				
29/08/1942


				
07/06/1943


				
15:25


				
16:25


				
60 min


		

		
				
13


				
248


				
F


				
89


				
10/12/1854


				
06/06/1943


				
16:25


				
17:00


				
35 min


		

	

 


	
		
				
Table VI: 11 June 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
249


				
F


				
66


				
20/01/1877


				
07/06/1943


				
08:30


				
09:20


				
50 min


		

		
				
2


				
250


				
F


				
50


				
16/03/1893


				
09/06/1943


				
09:20


				
10:15


				
55 min


		

		
				
3


				
251


				
F


				
32 m


				
08/10/1940


				
08/06/1943


				
09:20


				
10:15


				
55 min


		

		
				
4


				
252


				
F


				
1


				
19/06/1942


				
09/06/1943


				
10:15


				
11:10


				
55 min


		

		
				
5


				
253


				
M


				
81


				
17/09/1862


				
11/06/1943


				
11:10


				
11:45


				
35 min


		

		
				
6


				
254


				
F


				
86


				
31/08/1857


				
11/06/1943


				
11:45


				
13:00


				
75 min


		

	

 


	
		
				
Table VII: 15 June 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
255


				
F


				
76


				
07/07/1867


				
12/06/1943


				
8:20


				
8:55


				
35 min


		

		
				
2


				
256


				
F


				
67


				
30/11/1876


				
11/06/1943


				
8:55


				
9:40


				
45 min


		

		
				
3


				
257


				
F


				
15 m


				
30/03/1942


				
12/06/1943


				
8:55


				
9:40


				
45 min


		

		
				
4


				
258


				
F


				
77


				
18/02/1866


				
12/06/1943


				
9:40


				
10:40


				
60 min


		

		
				
5


				
259


				
F


				
76


				
11/07/1867


				
13/06/1943


				
10:40


				
11:25


				
45 min


		

		
				
6


				
260


				
F


				
19 m


				
12/11/1941


				
12/06/1943


				
10:40


				
11:25


				
45 min


		

		
				
7


				
261


				
M


				
75


				
27/09/1868


				
14/06/1943


				
11:25


				
13:10


				
105 min


		

		
				
8


				
262


				
M


				
11 m


				
24/07/1942


				
14/06/1943


				
11:30


				
13:10


				
100 min


		

	

 


	
		
				
Table VIII: 18 June 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
268


				
F


				
75


				
23/12/1868


				
17/06/1943


				
08:30


				
09:20


				
50 min


		

		
				
2


				
264


				
F


				
72


				
25/03/1871


				
16/06/1943


				
09:20


				
10:05


				
45 min


		

		
				
3


				
265


				
M


				
58


				
24/03/1885


				
17/06/1943


				
10:05


				
10:55


				
50 min


		

		
				
4


				
266


				
F


				
64


				
24/04/1879


				
17/06/1943


				
10:55


				
12:00


				
65 min


		

		
				
5


				
267


				
M


				
84


				
27/06/1859


				
18/06/1943


				
12:00


				
12:50


				
50 min


		

		
				
6


				
269


				
M


				
17 m


				
11/01/1942


				
17/06/1943


				
12:50


				
14:00


				
70 min


		

		
				
7


				
270


				
M


				
4


				
09/07/1939


				
16/06/1943


				
12:50


				
14:00


				
70 min


		

	

 


	
		
				
Table IX: 22 June 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
271


				
M


				
60


				
19/10/1883


				
21/06/1943


				
08:30


				
09:20


				
50 min


		

		
				
2


				
272


				
M


				
71


				
24/12/1872


				
20/06/1943


				
09:20


				
10:20


				
60 min


		

		
				
3


				
273


				
F


				
81


				
18/03/1862


				
18/06/1943


				
10:20


				
11:20


				
60 min


		

		
				
4


				
274


				
F


				
14 m


				
01/04/1942


				
19/06/1943


				
10:20


				
10:50


				
30 min


		

		
				
5


				
275


				
M


				
84


				
28/06/1859


				
21/06/1943


				
10:55


				
11:35


				
40 min


		

		
				
6


				
276


				
M


				
83


				
13/11/1860


				
20/06/1943


				
11:35


				
13:10


				
95 min


		

	

 


	
		
				
Table X: 25 June 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
277


				
M


				
88


				
10/02/1855


				
23/06/1943


				
08:30


				
09:25


				
55 min


		

		
				
2


				
278


				
F


				
80


				
14/03/1863


				
23/06/1943


				
09:25


				
10:30


				
65 min


		

		
				
3


				
279


				
F


				
82


				
05/04/1861


				
23/06/1843


				
10:30


				
11:30


				
60 min


		

		
				
4


				
280


				
F


				
4 d


				
19/06/1943


				
23/06/1943


				
10:30


				
11:30


				
60 min


		

		
				
5


				
281


				
M


				
70


				
27/01/1873


				
23/06/1943


				
11:30


				
12:45


				
75 min


		

		
				
6


				
282


				
M


				
4 m


				
20/02/1943


				
25/06/1943


				
11:30


				
12:45


				
75 min


		

		
				
7


				
283


				
F


				
8 m


				
25/10/1942


				
24/06/1943


				
12:45


				
14:00


				
75 min


		

		
				
8


				
284


				
M


				
14 m


				
21/04/1942


				
25/06/1943


				
12:45


				
14:00


				
75 min


		

	

 


	
		
				
Table XI: 28 June 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
285


				
M


				
63


				
07/01/1880


				
25/06/1943


				
08:30


				
09:15


				
45 min


		

		
				
2


				
286


				
M


				
62


				
23/05/1881


				
26/06/1943


				
09:15


				
10:15


				
60 min


		

		
				
3


				
287


				
F


				
80


				
28/01/1863


				
26/06/1943


				
10:15


				
11:10


				
55 min


		

		
				
4


				
288


				
F


				
74


				
18/05/1869


				
26/06/1943


				
11:10


				
12:10


				
60 min


		

		
				
5


				
289


				
M


				
1 m


				
06/05/1943


				
26/06/1943


				
11:10


				
12:10


				
60 min


		

		
				
6


				
290


				
M


				
67


				
21/05/1876


				
27/06/1943


				
12:10


				
13:10


				
60 min


		

		
				
7


				
291


				
F


				
19 m


				
24/11/1941


				
27/06/1943


				
12:10


				
13:10


				
60 min


		

		
				
8


				
292


				
F


				
72


				
10/07/1871


				
26/06/1943


				
13:10


				
14:00


				
50 min


		

		
				
9


				
293


				
F


				
15 m


				
07/03/1942


				
28/06/1943


				
13:10


				
14:00


				
50 min


		

		
				
10


				
294


				
F


				
85


				
28/04/1858


				
27/06/1943


				
14:00


				
15:00


				
60 min


		

		
				
11


				
295


				
F


				
18 m


				
21/12/1941


				
27/06/1943


				
14:00


				
15:00


				
60 min


		

	

 


	
		
				
Table XII: 1 July 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
296


				
F


				
84


				
19/01/1859


				
28/06/1943


				
08:30


				
09:05


				
35 min


		

		
				
2


				
297


				
M


				
70


				
20/12/1873


				
29/06/1943


				
09:05


				
10:00


				
55 min


		

		
				
3


				
298


				
F


				
53


				
12/03/1890


				
28/06/1943


				
10:00


				
10:55


				
55 min


		

		
				
4


				
299


				
M


				
57


				
30/11/1886


				
29/06/1943


				
10:55


				
11:45


				
50 min


		

		
				
5


				
300


				
M


				
1


				
02/06/1942


				
30/06/1943


				
10:55


				
11:45


				
50 min


		

		
				
6


				
301


				
F


				
65


				
04/12/1878


				
29/06/1943


				
11:45


				
12:45


				
60 min


		

		
				
7


				
302


				
F


				
52


				
15/08/1891


				
30/06/1943


				
12:45


				
13:30


				
45 min


		

		
				
8


				
303


				
M


				
73


				
23/03/1870


				
30/06/1943


				
13:30


				
14:25


				
55 min


		

		
				
9


				
304


				
M


				
20


				
09/02/1923


				
30/06/1943


				
13:30


				
14:25


				
55 min


		

		
				
10


				
305


				
M


				
89


				
24/09/1854


				
30/06/1943


				
14:25


				
15:10


				
45 min


		

		
				
11


				
306


				
F


				
20 m


				
04/10/1940


				
30/06/1943


				
14:25


				
15:10


				
45 min


		

		
				
12


				
307


				
F


				
61


				
25/09/1882


				
01/07/1943


				
15:10


				
16:00


				
50 min


		

	

 


	
		
				
Table XIII: 7 July 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
308


				
M


				
43


				
09/07/1900


				
05/07/1943


				
08:15


				
09:15


				
60 min


		

		
				
2


				
309


				
M


				
46


				
24/03/1897


				
05/07/1943


				
09:15


				
10:15


				
60 min


		

		
				
3


				
310


				
M


				
82


				
26/09/1861


				
02/07/1943


				
10:15


				
11:10


				
55 min


		

		
				
4


				
311


				
F


				
79


				
26/01/1864


				
01/07/1943


				
11:10


				
12:00


				
50 min


		

		
				
5


				
312


				
M


				
37


				
28/11/1906


				
01/07/1943


				
12:00


				
12:45


				
45 min


		

		
				
6


				
313


				
F


				
10 m


				
17/09/1942


				
01/07/1943


				
12:00


				
12:45


				
45 min


		

		
				
7


				
314


				
M


				
75


				
23/01/1868


				
06/07/1943


				
12:45


				
13:30


				
45 min


		

		
				
8


				
315


				
F


				
45


				
01/10/1898


				
06/07/1943


				
13:30


				
14:15


				
45 min


		

		
				
9


				
316


				
F


				
1 d


				
06/07/1943


				
06/07/1943


				
13:30


				
14:15


				
45 min


		

		
				
10


				
317


				
M


				
56


				
03/12/1887


				
06/07/1943


				
14:15


				
16:45


				
150 min


		

		
				
11


				
318


				
M


				
2 m


				
12/05/1943


				
06/07/1943


				
15:10


				
16:45


				
95 min


		

	

 


	
		
				
Table XIV: 12 July 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
319


				
F


				
66


				
12/10/1877


				
07/07/1943


				
08:15


				
09:00


				
45 min


		

		
				
2


				
320


				
F


				
82


				
06/12/1861


				
07/07/1943


				
09:00


				
09:40


				
40 min


		

		
				
3


				
321


				
F


				
80


				
17/01/1863


				
08/07/1943


				
09:40


				
10:30


				
50 min


		

		
				
4


				
322


				
M


				
53


				
05/06/1890


				
07/07/1943


				
10:30


				
11:15


				
45 min


		

		
				
5


				
323


				
F


				
65


				
05/07/1878


				
08/07/1943


				
11:15


				
11:55


				
40 min


		

		
				
6


				
324


				
M


				
61


				
26/07/1882


				
10/07/1943


				
11:55


				
12:50


				
55 min


		

		
				
7


				
325


				
F


				
8 m


				
15/11/1942


				
11/07/1943


				
11:55


				
12:50


				
55 min


		

		
				
8


				
326


				
M


				
82


				
31/03/1861


				
09/07/1943


				
12:50


				
13:35


				
45 min


		

		
				
9


				
327


				
F


				
80


				
28/10/1863


				
09/07/1943


				
13:35


				
14:30


				
55 min


		

	

 


	
		
				
Table XV: 16 July 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
328


				
M


				
69


				
29/06/1874


				
12/07/1943


				
10:30


				
11:30


				
60 min


		

		
				
2


				
329


				
M


				
91


				
29/10/1852


				
13/07/1943


				
11:30


				
12:30


				
60 min


		

		
				
3


				
330


				
M


				
10 d


				
05/07/1943


				
15/07/1943


				
11:30


				
12:30


				
60 min


		

		
				
4


				
331


				
M


				
80


				
10/05/1863


				
16/07/1943


				
12:30


				
13:30


				
60 min


		

		
				
5


				
332


				
M


				
15 m


				
24/04/1942


				
14/07/1943


				
12:30


				
13:30


				
60 min


		

		
				
6


				
333


				
F


				
61


				
14/05/1882


				
16/07/1943


				
13:30


				
14:50


				
80 min


		

		
				
7


				
334


				
M


				
18 m


				
30/01/1942


				
16/07/1943


				
13:30


				
14:50


				
80 min


		

		
				
8


				
335


				
M


				
90


				
03/11/1853


				
16/07/1943


				
15:00


				
16:20


				
80 min


		

	

 


	
		
				
Table XVI: 22 July 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
336


				
F


				
27


				
07/07/1916


				
21/07/1943


				
08:15


				
09:15


				
60 min


		

		
				
2


				
337


				
M


				
78


				
05/05/1865


				
21/07/1943


				
09:15


				
10:00


				
45 min


		

		
				
3


				
338


				
M


				
63


				
17/04/1880


				
18/07/1943


				
10:00


				
10:45


				
45 min


		

		
				
4


				
339


				
M


				
14 m


				
27/05/1942


				
21/07/1943


				
10:00


				
10:45


				
45 min


		

		
				
5


				
340


				
M


				
83


				
17/11/1860


				
19/07/1943


				
10:45


				
11:25


				
40 min


		

		
				
6


				
341


				
F


				
3 m


				
21/04/1943


				
18/07/1943


				
10:45


				
11:25


				
40 min


		

		
				
7


				
342


				
M


				
44


				
01/08/1899


				
20/07/1943


				
11:25


				
12:20


				
55 min


		

		
				
8


				
343


				
F


				
70


				
13/10/1873


				
19/07/1943


				
12:20


				
13:00


				
40 min


		

		
				
9


				
344


				
F


				
87


				
07/11/1856


				
19/07/1943


				
13:00


				
14:00


				
60 min


		

		
				
10


				
345


				
M


				
70


				
06/08/1873


				
22/07/1943


				
14:30


				
16:00


				
90 min


		

	

 


	
		
				
Table XVII: 28 July 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
346


				
F


				
81


				
12/08/1862


				
23/07/1943


				
08:30


				
09:05


				
35 min


		

		
				
2


				
347


				
M


				
78


				
10/03/1865


				
25/07/1943


				
09:05


				
10:05


				
60 min


		

		
				
3


				
348


				
M


				
67


				
05/08/1876


				
25/07/1943


				
10:05


				
11:10


				
65 min


		

		
				
4


				
349


				
M


				
46


				
12/06/1897


				
25/07/1943


				
11:10


				
12:30


				
80 min


		

		
				
5


				
350


				
F


				
74


				
25/03/1869


				
25/07/1943


				
12:30


				
13:15


				
45 min


		

		
				
6


				
351


				
M


				
66


				
26/02/1877


				
28/07/1943


				
13:15


				
14:45


				
90 min


		

	

 


	
		
				
Table XVIII: 2 August 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
352


				
M


				
70


				
29/01/1873


				
29/07/1943


				
09:30


				
10:30


				
60 min


		

		
				
2


				
353


				
F


				
67


				
13/12/1876


				
30/07/1943


				
10:30


				
11:15


				
45 min


		

		
				
3


				
354


				
F


				
86


				
11/04/1857


				
01/08/1943


				
11:15


				
12:00


				
45 min


		

		
				
4


				
355


				
F


				
81


				
27/08/1862


				
01/08/1943


				
12:00


				
12:45


				
45 min


		

		
				
5


				
356


				
F


				
71


				
20/07/1872


				
02/08/1943


				
12:45


				
13:55


				
70 min


		

	

 


	
		
				
Table XIX: 9 August 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
358


				
M


				
22


				
26/05/1921


				
07/08/1943


				
03:05


				
04:00


				
55 min


		

		
				
2


				
359


				
M


				
5 m


				
05/03/1943


				
06/08/1943


				
04:00


				
04:30


				
30 min


		

		
				
3


				
360


				
M


				
3 m


				
21/05/1943


				
07/08/1943


				
04:00


				
04:30


				
30 min


		

		
				
4


				
361


				
M


				
1 m


				
16/07/1943


				
06/08/1943


				
04:00


				
04:30


				
30 min


		

		
				
5


				
362


				
F


				
1 m


				
11/07/1943


				
06/08/1943


				
04:50


				
/


				
/


		

	

 


	
		
				
Table XX: 16 August 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
363


				
F


				
78


				
15/01/1865


				
13/08/1943


				
09:00


				
09:55


				
55 min


		

		
				
2


				
364


				
M


				
75


				
03/10/1868


				
14/08/1943


				
09:55


				
10:45


				
50 min


		

		
				
3


				
365


				
F


				
34 m


				
30/10/1940


				
12/08/1943


				
09:55


				
10:45


				
50 min


		

		
				
4


				
366


				
M


				
26


				
11/03/1917


				
15/08/1943


				
10:45


				
11:35


				
50 min


		

		
				
5


				
367


				
M


				
61


				
15/05/1882


				
15/08/1943


				
11:35


				
12:15


				
40 min


		

		
				
6


				
368


				
M


				
84


				
16/05/1859


				
14/08/1943


				
12:20


				
13:30


				
70 min


		

		
				
7


				
369


				
M


				
2


				
23/08/1941


				
16/08/1943


				
12:20


				
13:30


				
70 min


		

	

 


	
		
				
Table XXI: 20 August 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
370


				
F


				
59


				
24/09/1884


				
19/08/1943


				
10:00


				
11:00


				
60 min


		

		
				
2


				
371


				
M


				
53


				
31/12/1890


				
18/08/1943


				
11:00


				
11:40


				
40 min


		

		
				
3


				
372


				
M


				
3


				
19/08/1940


				
17/08/1943


				
11:40


				
12:20


				
40 min


		

		
				
4


				
373


				
M


				
2


				
31/08/1941


				
18/08/1943


				
11:40


				
12:20


				
40 min


		

	

 


	
		
				
Table XXII: 23 August 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
374


				
M


				
71


				
14/02/1872


				
21/08/1943


				
14:15


				
15:05


				
50 min


		

		
				
2


				
375


				
M


				
68


				
07/07/1875


				
22/08/1943


				
15:05


				
16:00


				
55 min


		

		
				
3


				
376


				
M


				
2 m


				
26/06/1943


				
21/08/1943


				
16:00


				
16:20


				
20 min


		

		
				
4


				
377


				
?


				
1 d


				
21/08/1943


				
21/08/1943


				
16:00


				
16:20


				
20 min


		

		
				
5


				
378


				
F


				
66


				
07/02/1877


				
23/08/1943


				
16:20


				
16:55


				
35 min


		

	

 


	
		
				
Table XXIII: 1 September 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
382


				
F


				
78


				
03/04/1865


				
30/08/1943


				
08:30


				
09:10


				
40 min


		

		
				
2


				
383


				
M


				
16


				
02/08/1927


				
31/08/1943


				
09:10


				
09:50


				
40 min


		

		
				
3


				
384


				
M


				
16


				
14/06/1927


				
31/08/1943


				
09:50


				
10:35


				
45 min


		

		
				
4


				
385


				
F


				
50


				
22/06/1893


				
28/08/1943


				
10:40


				
11:35


				
55 min


		

		
				
5


				
386


				
F


				
1 d


				
31/08/1943


				
31/08/1943


				
11:00


				
11:35


				
35 min


		

		
				
6


				
387


				
F


				
42


				
20/07/1901


				
30/08/1943


				
11:35


				
12:15


				
40 min


		

		
				
7


				
388


				
M


				
82


				
27/11/1861


				
31/08/1943


				
12:20


				
13:20


				
60 min


		

		
				
8


				
389


				
F


				
71


				
25/06/1872


				
31/08/1943


				
13:20


				
14:00


				
40 min


		

		
				
9


				
390


				
M


				
79


				
25/12/1864


				
31/08/1943


				
14:05


				
15:05


				
60 min


		

	

 


	
		
				
Table XXIV: 13 September 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
394


				
F


				
54


				
30/06/1889


				
09/09/1943


				
08:30


				
09:20


				
50 min


		

		
				
2


				
395


				
M


				
58


				
06/11/1885


				
08/09/1943


				
09:20


				
10:05


				
45 min


		

		
				
3


				
396


				
M


				
54


				
01/07/1889


				
10/09/1943


				
10:10


				
11:00


				
50 min


		

		
				
4


				
397


				
F


				
63


				
29/07/1880


				
13/09/1943


				
11:00


				
11:40


				
40 min


		

		
				
5


				
398


				
M


				
2 m


				
06/07/1943


				
12/09/1943


				
11:40


				
12:30


				
50 min


		

		
				
6


				
399


				
?


				
1 d


				
10/09/1943


				
10/09/1943


				
11:40


				
12:30


				
50 min


		

	

 


	
		
				
Table XXV: 4 October 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
409


				
M


				
86


				
21/06/1857


				
29/09/1943


				
09:00


				
09:30


				
30 min


		

		
				
2


				
410


				
M


				
31


				
19/02/1912


				
01/10/1943


				
09:30


				
10:30


				
60 min


		

		
				
3


				
411


				
M


				
70


				
20/01/1873


				
02/10/1943


				
10:30


				
11:20


				
50 min


		

		
				
4


				
412


				
M


				
77


				
06/12/1866


				
04/10/1943


				
11:20


				
12:20


				
60 min


		

	

 


	
		
				
Table XXVI: 13 October 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
416


				
F


				
35


				
23/12/1908


				
09/10/1943


				
08:30


				
09:00


				
30 min


		

		
				
2


				
417


				
M


				
58


				
10/04/1885


				
10/10/1943


				
09:00


				
10:10


				
70 min


		

		
				
3


				
418


				
F


				
66


				
07/03/1877


				
09/10/1943


				
10:10


				
10:40


				
30 min


		

		
				
4


				
419


				
M


				
65


				
12/09/1878


				
13/10/1943


				
10:40


				
11:50


				
70 min


		

		
				
5


				
420


				
M


				
2 m


				
26/08/1943


				
13/10/1943


				
10:45


				
11:50


				
65 min


		

	

 


	
		
				
Table XXVII: 18 October 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
421


				
M


				
45


				
26/02/1898


				
17/10/1943


				
03:00


				
03:20


				
20 min


		

		
				
2


				
422


				
F


				
13 m


				
07/09/1942


				
17/10/1943


				
03:20


				
04:00


				
40 min


		

		
				
3


				
423


				
F


				
59


				
10/10/1884


				
18/10/1943


				
04:00


				
04:20


				
20 min


		

		
				
4


				
424


				
F


				
2 m


				
26/08/1943


				
14/10/1943


				
04:20


				
05:00


				
40 min


		

	

 


	
		
				
Table XXVIII: 22 October 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
425


				
F


				
88


				
27/4/1855


				
19/10/1943


				
08:30


				
09:00


				
30 min


		

		
				
2


				
426


				
M


				
69


				
22/1/1874


				
19/10/1943


				
09:00


				
10:00


				
60 min


		

		
				
3


				
427


				
M


				
43


				
23/2/1900


				
19/10/1943


				
10:00


				
11:00


				
60 min


		

		
				
4


				
428


				
F


				
73


				
06/6/1870


				
20/10/1943


				
11:00


				
11:45


				
45 min


		

		
				
5


				
429


				
M


				
62


				
28/2/1881


				
20/10/1943


				
11:45


				
12:30


				
45 min


		

		
				
6


				
430


				
M


				
72


				
09/4/1871


				
21/10/1943


				
12:30


				
13:00


				
30 min


		

		
				
7


				
431


				
M


				
84


				
02/5/1859


				
22/10/1943


				
13:00


				
/


				
/


		

	

 


	
		
				
Table XXIX: 3 November 1943


		

		
				
#


				
No.


				
Sex


				
Age


				
Date of Birth


				
Date of Death


				
Start


				
End


				
Duration


		

		
				
1


				
437


				
M


				
58


				
18/02/1885


				
31/10/1943


				
08:35


				
09:15


				
40 min


		

		
				
2


				
438


				
M


				
77


				
20/05/1866


				
29/10/1943


				
09:15


				
10:15


				
60 min


		

		
				
3


				
439


				
M


				
62


				
10/07/1881


				
02/11/1943


				
10:15


				
10:50


				
45 min


		

		
				
4


				
440


				
F


				
79


				
27/12/1864


				
31/10/1943


				
10:50


				
11:35


				
45 min


		

		
				
5


				
441


				
F


				
78


				
27/07/1865


				
01/11/1943


				
11:35


				
12:05


				
30 min


		

		
				
6


				
442


				
F


				
76


				
01/06/1867


				
02/11/1943


				
12:05


				
13:00


				
55 min


		

		
				
7


				
443


				
F


				
25


				
24/04/1918


				
01/11/1943


				
13:00


				
14:00


				
60 min


		

	

 


	
1.2. List of Cremations at the Terezín Crematorium

	A) Summary Data

	
		
				
Table I: Summary of Daily Cremations


		

		
				
Date

dd/mm/yyyy


				
Furnace No.


				
#


				
Sex


				
Average Duration

[min]


				
Coffin numbers


		

		
				
M


				
F


				
 


		

		
				
03/10/1943


				
IV


				
22


				
10


				
12


				
34


				
19527-19548


		

		
				
04/10/1943


				
IV


				
24


				
12


				
12


				
35


				
19549-19572


		

		
				
05/10/1943


				
IV


				
24


				
12


				
12


				
35


				
19573-19596


		

		
				
06/10/1943


				
IV


				
24


				
12


				
12


				
35


				
19597-19620


		

		
				
07/10/1943


				
IV


				
10


				
5


				
5


				
61


				
19621-19630


		

		
				
08/10/1943


				
IV


				
20


				
10


				
10


				
35


				
19631-19650


		

		
				
10/10/1943


				
IV


				
17


				
6


				
11


				
31


				
19651-19667


		

		
				
11/10/1943


				
IV


				
25


				
9


				
16


				
32


				
19668-19692


		

		
				
12/10/1943


				
IV


				
25


				
11


				
14


				
32


				
19693-19717


		

		
				
13/10/1943


				
IV


				
24


				
15


				
9


				
33


				
19718-19741


		

		
				
14/10/1943


				
IV


				
7


				
4


				
3


				
50


				
19742-19748


		

		
				
15/10/1943


				
IV


				
6


				
3


				
3


				
38


				
19749-19754


		

		
				
16/10/1943


				
IV


				
14


				
6


				
8


				
36


				
19755-19768


		

		
				
17/10/1943


				
IV


				
24


				
12


				
12


				
34


				
19769-19792


		

		
				
18/10/1943


				
IV


				
24


				
10


				
14


				
35


				
19793-19816


		

		
				
19/10/1943


				
IV


				
24


				
10


				
14


				
35


				
19817-19840


		

		
				
20/10/1943


				
IV


				
24


				
10


				
14


				
34


				
19841-19864


		

		
				
21/10/1943


				
IV


				
10


				
6


				
4


				
37


				
19865-19874


		

		
				
22/10/1943


				
IV


				
16


				
8


				
8


				
40


				
19875-19890


		

		
				
23/10/1943


				
IV


				
10


				
4


				
6


				
36


				
19891-19900


		

		
				
24/10/1943


				
IV


				
17


				
7


				
10


				
42


				
19901-19929


		

		
				
24/10/1943


				
II


				
14


				
6


				
8


				
42


				
19907-19931


		

		
				
25/10/1943


				
II


				
8


				
6


				
2


				
45


				
19932-19939


		

		
				
25/10/1943


				
III


				
11


				
3


				
8


				
37


				
19940-19950


		

		
				
26/10/1943


				
III


				
18


				
6


				
12


				
43


				
19951-19968


		

		
				
27/10/1943


				
III


				
20


				
6


				
14


				
39


				
19969-19988


		

		
				
28/10/1943


				
III


				
12


				
6


				
6


				
35


				
19989-20000


		

		
				
29/10/1943


				
III


				
18


				
9


				
9


				
39


				
20001-20018


		

		
				
31/10/1943


				
III


				
6


				
3


				
3


				
42


				
20019-20023


		

		
				
01/11/1943


				
III


				
16


				
6


				
10


				
37


				
20024-20039


		

		
				
02/11/1943


				
III


				
17


				
4


				
13


				
37


				
20040-20056


		

		
				
03/11/1943


				
III


				
7


				
1


				
6


				
35


				
20057-20063


		

		
				
04/11/1943


				
III


				
17


				
9


				
8


				
36


				
20064-20080


		

		
				
05/11/1943


				
III


				
17


				
12


				
5


				
38


				
20081-20097


		

		
				
06/11/1943


				
III


				
23


				
14


				
9


				
34


				
20098-20120


		

		
				
08/11/1943


				
III


				
22


				
11


				
11


				
33


				
20121-20142


		

		
				
09/11/1943


				
III


				
23


				
10


				
13


				
32


				
20143-20165


		

		
				
10/11/1943


				
III


				
22


				
11


				
11


				
33


				
20166-20187


		

		
				
12/11/1943


				
III


				
10


				
3


				
7


				
41


				
20188-20197


		

		
				
13/11/1943


				
III


				
18


				
12


				
6


				
39


				
20198-20215


		

		
				
15/11/1943


				
III


				
27


				
12


				
15


				
35


				
20216-20242


		

		
				
 


				
Total


				
717


				
332


				
385


				
 


				
 


		

	


	B) List of Cremations at the Crematorium at Terezín

Containing at least 24 consecutive cremations.


	
		
				
Table II: 4 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:00


				
06:50


				
50


				
F


				
19549


		

		
				
2


				
06:50


				
07:30


				
40


				
M


				
19550


		

		
				
3


				
07:30


				
08:05


				
35


				
M


				
19551


		

		
				
4


				
08:05


				
08:40


				
35


				
F


				
19552


		

		
				
5


				
08:40


				
09:15


				
35


				
M


				
19553


		

		
				
6


				
09:15


				
09:50


				
35


				
F


				
19554


		

		
				
7


				
09:50


				
10:25


				
35


				
F


				
19555


		

		
				
8


				
10:25


				
11:00


				
35


				
F


				
19556


		

		
				
9


				
11:00


				
11:35


				
35


				
M


				
19557


		

		
				
10


				
11:35


				
12:05


				
30


				
F


				
19558


		

		
				
11


				
12:05


				
12:35


				
30


				
M


				
19559


		

		
				
12


				
12:35


				
13:00


				
25


				
F


				
19560


		

		
				
13


				
13:00


				
13:35


				
35


				
F


				
19561


		

		
				
14


				
13:35


				
14:10


				
35


				
M


				
19562


		

		
				
15


				
14:10


				
14:45


				
35


				
F


				
19563


		

		
				
16


				
14:45


				
15:20


				
35


				
M


				
19564


		

		
				
17


				
15:20


				
15:55


				
35


				
M


				
19565


		

		
				
18


				
15:55


				
16:30


				
35


				
M


				
19566


		

		
				
19


				
16:30


				
17:05


				
35


				
F


				
19567


		

		
				
20


				
17:05


				
17:40


				
35


				
M


				
19568


		

		
				
21


				
17:40


				
18:15


				
35


				
M


				
19569


		

		
				
22


				
18:15


				
18:50


				
35


				
F


				
19570


		

		
				
23


				
18:50


				
19:25


				
35


				
M


				
19571


		

		
				
24


				
19:25


				
/


				
/


				
F


				
19572


		

		
				
 


				
Average Duration ≈35 min


				
 


				
 


		

	

 


	
		
				
Table III: 5 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:00


				
06:50


				
50


				
F


				
19573


		

		
				
2


				
06:50


				
07:30


				
40


				
F


				
19574


		

		
				
3


				
07:30


				
08:05


				
35


				
M


				
19575


		

		
				
4


				
08:05


				
08:35


				
30


				
F


				
19576


		

		
				
5


				
08:35


				
09:10


				
35


				
M


				
19577


		

		
				
6


				
09:10


				
09:40


				
30


				
F


				
19578


		

		
				
7


				
09:40


				
10:15


				
35


				
M


				
19579


		

		
				
8


				
10:15


				
10:45


				
30


				
F


				
19580


		

		
				
9


				
10:45


				
11:15


				
30


				
M


				
19581


		

		
				
10


				
11:15


				
11:45


				
30


				
F


				
19582


		

		
				
11


				
11:45


				
12:15


				
30


				
M


				
19583


		

		
				
12


				
12:15


				
13:00


				
45


				
F


				
19584


		

		
				
13


				
13:00


				
13:35


				
35


				
F


				
19585


		

		
				
14


				
13:35


				
14:10


				
35


				
M


				
19586


		

		
				
15


				
14:10


				
14:45


				
35


				
F


				
19587


		

		
				
16


				
14:45


				
15:20


				
35


				
M


				
19588


		

		
				
17


				
15:20


				
15:55


				
35


				
M


				
19589


		

		
				
18


				
15:55


				
16:30


				
35


				
M


				
19590


		

		
				
19


				
16:30


				
17:05


				
35


				
F


				
19591


		

		
				
20


				
17:05


				
17:40


				
35


				
M


				
19592


		

		
				
21


				
17:40


				
18:15


				
35


				
F


				
19593


		

		
				
22


				
18:15


				
18:50


				
35


				
M


				
19594


		

		
				
23


				
18:50


				
19:25


				
35


				
M


				
19595


		

		
				
24


				
19:25


				
/


				
/


				
F


				
19596


		

		
				
 


				
Average Duration ≈35 min


				
 


				
 


		

	

 


	
		
				
Table IV: 6 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:30


				
07:05


				
35


				
F


				
19597


		

		
				
2


				
07:05


				
07:45


				
40


				
M


				
19598


		

		
				
3


				
07:45


				
08:15


				
30


				
F


				
19599


		

		
				
4


				
08:15


				
08:45


				
30


				
F


				
19600


		

		
				
5


				
08:45


				
09:15


				
30


				
F


				
10601


		

		
				
6


				
09:15


				
09:40


				
25


				
F


				
19602


		

		
				
7


				
09:40


				
10:10


				
30


				
F


				
19603


		

		
				
8


				
10:10


				
10:35


				
25


				
F


				
19604


		

		
				
9


				
10:35


				
11:20


				
45


				
M


				
19605


		

		
				
10


				
11:20


				
11:45


				
25


				
F


				
19606


		

		
				
11


				
11:45


				
12:15


				
30


				
F


				
19607


		

		
				
12


				
12:15


				
12:50


				
35


				
M


				
19608


		

		
				
13


				
12:50


				
13:30


				
40


				
F


				
19609


		

		
				
14


				
13:30


				
14:10


				
40


				
M


				
19610


		

		
				
15


				
14:10


				
14:45


				
35


				
F


				
19611


		

		
				
16


				
14:45


				
15:20


				
35


				
F


				
19612


		

		
				
17


				
15:20


				
15:55


				
35


				
M


				
19613


		

		
				
18


				
15:55


				
16:30


				
35


				
F


				
19614


		

		
				
19


				
16:30


				
17:05


				
35


				
M


				
19615


		

		
				
20


				
17:05


				
17:40


				
35


				
F


				
19616


		

		
				
21


				
17:40


				
18:15


				
35


				
M


				
19617


		

		
				
22


				
18:15


				
18:50


				
35


				
M


				
19618


		

		
				
23


				
18:50


				
19:25


				
35


				
M


				
19619


		

		
				
24


				
19:25


				
/


				
/


				
M


				
19620


		

		
				
 


				
Average Duration ≈34 min


				
 


				
 


		

	

 


	
		
				
Table V: 11 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:00


				
06:30


				
30


				
F


				
19668


		

		
				
2


				
06:30


				
07:00


				
30


				
F


				
19669


		

		
				
3


				
07:00


				
07:30


				
30


				
F


				
19670


		

		
				
4


				
07:30


				
08:05


				
35


				
M


				
19671


		

		
				
5


				
08:05


				
08:40


				
35


				
F


				
19672


		

		
				
6


				
08:40


				
09:15


				
35


				
M


				
19674


		

		
				
7


				
09:15


				
09:50


				
35


				
F


				
19675


		

		
				
8


				
09:50


				
10:25


				
35


				
M


				
19675


		

		
				
9


				
10:25


				
11:00


				
35


				
F


				
19676


		

		
				
10


				
11:00


				
11:35


				
35


				
M


				
19677


		

		
				
11


				
11:35


				
12:10


				
35


				
F


				
19678


		

		
				
12


				
12:10


				
12:45


				
35


				
F


				
19679


		

		
				
13


				
12:45


				
13:00


				
15


				
M


				
19680


		

		
				
14


				
13:00


				
13:35


				
35


				
F


				
19681


		

		
				
15


				
13:35


				
14:10


				
35


				
F


				
19682


		

		
				
16


				
14:10


				
14:45


				
35


				
F


				
19683


		

		
				
17


				
14:45


				
15:20


				
35


				
M


				
19684


		

		
				
18


				
15:20


				
15:55


				
35


				
F


				
19685


		

		
				
19


				
15:55


				
16:30


				
35


				
M


				
19686


		

		
				
20


				
16:30


				
17:00


				
30


				
F


				
19687


		

		
				
21


				
17:00


				
17:30


				
30


				
M


				
19688


		

		
				
22


				
17:30


				
18:00


				
30


				
F


				
19689


		

		
				
23


				
18:00


				
18:30


				
30


				
F


				
19690


		

		
				
24


				
18:30


				
19:00


				
30


				
F


				
19691


		

		
				
25


				
19:00


				
19:30


				
30


				
M


				
19692


		

		
				
 


				
Average Duration ≈32 min


				
 


				
 


		

	

 


	
		
				
Table VI: 12 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:00


				
06:30


				
30


				
F


				
19693


		

		
				
2


				
06:30


				
07:00


				
30


				
F


				
19694


		

		
				
3


				
07:00


				
07:30


				
30


				
F


				
19695


		

		
				
4


				
07:30


				
08:00


				
30


				
M


				
19696


		

		
				
5


				
08:00


				
08:30


				
30


				
M


				
19697


		

		
				
6


				
08:30


				
09:00


				
30


				
F


				
19698


		

		
				
7


				
09:00


				
09:30


				
30


				
F


				
19699


		

		
				
8


				
09:30


				
10:00


				
30


				
M


				
19700


		

		
				
9


				
10:00


				
10:30


				
30


				
F


				
19701


		

		
				
10


				
10:30


				
11:00


				
30


				
M


				
19702


		

		
				
11


				
11:00


				
11:55


				
55


				
M


				
19703


		

		
				
12


				
11:55


				
12:30


				
35


				
F


				
19704


		

		
				
13


				
12:30


				
13:00


				
30


				
M


				
19705


		

		
				
14


				
13:00


				
13:35


				
35


				
F


				
19706


		

		
				
15


				
13:35


				
14:10


				
35


				
F


				
19707


		

		
				
16


				
14:10


				
14:40


				
30


				
F


				
19708


		

		
				
17


				
14:40


				
15:15


				
35


				
M


				
19709


		

		
				
18


				
15:15


				
15:45


				
30


				
F


				
19710


		

		
				
19


				
15:45


				
16:20


				
35


				
M


				
19711


		

		
				
20


				
16:20


				
16:50


				
30


				
F


				
19712


		

		
				
21


				
16:50


				
17:25


				
35


				
M


				
19713


		

		
				
22


				
17:25


				
17:55


				
30


				
F


				
19714


		

		
				
23


				
17:55


				
18:30


				
35


				
M


				
19715


		

		
				
24


				
18:30


				
19:00


				
30


				
F


				
19716


		

		
				
25


				
19:00


				
/


				
/


				
M


				
19717


		

		
				
 


				
Average Duration ≈32 min


				
 


				
 


		

	

 


	
		
				
Table VII: 13 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:00


				
06:30


				
30


				
F


				
19718


		

		
				
2


				
06:30


				
07:05


				
35


				
M


				
19719


		

		
				
3


				
07:05


				
07:35


				
30


				
F


				
19720


		

		
				
4


				
07:35


				
08:10


				
35


				
M


				
19721


		

		
				
5


				
08:10


				
08:40


				
30


				
F


				
19722


		

		
				
6


				
08:40


				
09:15


				
35


				
M


				
19723


		

		
				
7


				
09:15


				
09:45


				
30


				
F


				
19724


		

		
				
8


				
09:45


				
10:20


				
35


				
M


				
19725


		

		
				
9


				
10:20


				
10:50


				
30


				
F


				
19726


		

		
				
10


				
10:50


				
11:25


				
35


				
M


				
19727


		

		
				
11


				
11:25


				
12:00


				
35


				
M


				
19728


		

		
				
12


				
12:00


				
12:40


				
40


				
M


				
19729


		

		
				
13


				
13:00


				
13:35


				
35


				
M


				
19730


		

		
				
14


				
13:35


				
14:10


				
35


				
F


				
19731


		

		
				
15


				
14:10


				
14:40


				
30


				
M


				
19732


		

		
				
16


				
14:40


				
15:10


				
30


				
M


				
19733


		

		
				
17


				
15:10


				
15:40


				
30


				
M


				
19734


		

		
				
18


				
15:40


				
16:15


				
35


				
F


				
19735


		

		
				
19


				
16:15


				
16:50


				
35


				
M


				
19736


		

		
				
20


				
16:50


				
17:20


				
30


				
M


				
19737


		

		
				
21


				
17:20


				
17:50


				
30


				
M


				
19738


		

		
				
22


				
17:50


				
18:25


				
35


				
M


				
19739


		

		
				
23


				
18:25


				
19:00


				
35


				
F


				
19740


		

		
				
24


				
19:00


				
/


				
/


				
F


				
19741


		

		
				
 


				
Average Duration ≈33 min


				
 


				
 


		

	

 


	
		
				
Table VIII: 17 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:15


				
06:45


				
30


				
F


				
19769


		

		
				
2


				
06:45


				
07:20


				
35


				
M


				
19770


		

		
				
3


				
07:20


				
08:00


				
40


				
M


				
19771


		

		
				
4


				
08:00


				
08:30


				
30


				
F


				
19772


		

		
				
5


				
08:30


				
09:00


				
30


				
M


				
19773


		

		
				
6


				
09:00


				
09:30


				
30


				
F


				
19774


		

		
				
7


				
09:30


				
10:00


				
30


				
F


				
19775


		

		
				
8


				
10:00


				
10:40


				
40


				
M


				
19776


		

		
				
9


				
10:40


				
11:10


				
30


				
F


				
19777


		

		
				
10


				
11:10


				
11:40


				
30


				
M


				
19778


		

		
				
11


				
11:40


				
12:10


				
30


				
F


				
19779


		

		
				
12


				
12:10


				
12:45


				
35


				
M


				
19780


		

		
				
13


				
12:45


				
13:20


				
35


				
F


				
19781


		

		
				
14


				
13:20


				
13:55


				
35


				
F


				
19782


		

		
				
15


				
13:55


				
14:30


				
35


				
F


				
19783


		

		
				
16


				
14:30


				
15:05


				
35


				
M


				
19784


		

		
				
17


				
15:05


				
15:40


				
35


				
F


				
19785


		

		
				
18


				
15:40


				
16:15


				
35


				
M


				
19786


		

		
				
19


				
16:15


				
16:50


				
35


				
F


				
19787


		

		
				
20


				
16:50


				
17:25


				
35


				
M


				
19788


		

		
				
21


				
17:25


				
18:00


				
35


				
M


				
19789


		

		
				
22


				
18:00


				
18:35


				
35


				
F


				
19790


		

		
				
23


				
18:35


				
19:10


				
35


				
M


				
19791


		

		
				
24


				
19:10


				
/


				
/


				
M


				
19792


		

		
				
 


				
Average Duration ≈34 min


				
 


				
 


		

	

 


	
		
				
Table IX: 18 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:00


				
06:50


				
50


				
F


				
19793


		

		
				
2


				
06:50


				
07:30


				
40


				
F


				
19794


		

		
				
3


				
07:30


				
08:05


				
35


				
M


				
19795


		

		
				
4


				
08:05


				
08:40


				
35


				
F


				
19796


		

		
				
5


				
08:40


				
09:15


				
35


				
M


				
19797


		

		
				
6


				
09:15


				
09:50


				
35


				
F


				
19798


		

		
				
7


				
09:50


				
10:25


				
35


				
F


				
19799


		

		
				
8


				
10:25


				
11:00


				
35


				
F


				
19800


		

		
				
9


				
11:00


				
11:30


				
30


				
F


				
19801


		

		
				
10


				
11:30


				
12:00


				
30


				
M


				
19802


		

		
				
11


				
12:00


				
12:30


				
30


				
F


				
19803


		

		
				
12


				
12:30


				
13:00


				
30


				
M


				
19804


		

		
				
13


				
13:00


				
13:35


				
35


				
F


				
19805


		

		
				
14


				
13:35


				
14:10


				
35


				
M


				
19806


		

		
				
15


				
14:10


				
14:45


				
35


				
F


				
19807


		

		
				
16


				
14:45


				
15:20


				
35


				
M


				
19808


		

		
				
17


				
15:20


				
15:55


				
35


				
F


				
19809


		

		
				
18


				
15:55


				
16:30


				
35


				
M


				
19810


		

		
				
19


				
16:30


				
17:05


				
35


				
F


				
19811


		

		
				
20


				
17:05


				
17:40


				
35


				
M


				
19812


		

		
				
21


				
17:40


				
18:15


				
35


				
F


				
19813


		

		
				
22


				
18:15


				
18:50


				
35


				
M


				
19814


		

		
				
23


				
18:50


				
19:25


				
35


				
F


				
19815


		

		
				
24


				
19:25


				
/


				
/


				
M


				
19816


		

		
				
 


				
Average Duration ≈35 min


				
 


				
 


		

	

 


	
		
				
Table X: 19 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:00


				
06:45


				
45


				
M


				
19817


		

		
				
2


				
06:45


				
07:20


				
35


				
M


				
19818


		

		
				
3


				
07:20


				
07:50


				
30


				
M


				
19819


		

		
				
4


				
07:50


				
08:25


				
35


				
F


				
19820


		

		
				
5


				
08:25


				
09:00


				
35


				
M


				
19821


		

		
				
6


				
09:00


				
09:30


				
30


				
F


				
19822


		

		
				
7


				
09:30


				
10:05


				
35


				
M


				
19823


		

		
				
8


				
10:05


				
10:35


				
30


				
F


				
19824


		

		
				
9


				
10:35


				
11:10


				
35


				
M


				
19825


		

		
				
10


				
11:10


				
11:45


				
35


				
F


				
19826


		

		
				
11


				
11:45


				
12:20


				
35


				
F


				
19827


		

		
				
12


				
12:20


				
13:00


				
40


				
M


				
19828


		

		
				
13


				
13:00


				
13:25


				
35


				
M


				
19829


		

		
				
14


				
13:35


				
14:10


				
35


				
F


				
19830


		

		
				
15


				
14:10


				
14:45


				
35


				
F


				
19831


		

		
				
16


				
14:45


				
15:20


				
35


				
F


				
19832


		

		
				
17


				
15:20


				
15:55


				
35


				
M


				
19833


		

		
				
18


				
15:55


				
16:30


				
35


				
F


				
19834


		

		
				
19


				
16:30


				
17:05


				
35


				
F


				
19835


		

		
				
20


				
17:05


				
17:40


				
35


				
F


				
19836


		

		
				
21


				
17:40


				
18:15


				
35


				
M


				
19837


		

		
				
22


				
18:15


				
18:50


				
35


				
F


				
19838


		

		
				
23


				
18:50


				
19:25


				
35


				
F


				
19839


		

		
				
24


				
19:25


				
/


				
/


				
F


				
19840


		

		
				
 


				
Average Duration ≈35 min


				
 


				
 


		

	

 


	
		
				
Table XI: 20 October 1943 – Furnace No. IV


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
06:00


				
06:35


				
35


				
F


				
19841


		

		
				
2


				
06:35


				
07:10


				
35


				
F


				
19842


		

		
				
3


				
07:10


				
07:45


				
35


				
F


				
19843


		

		
				
4


				
07:45


				
08:20


				
35


				
M


				
19844


		

		
				
5


				
08:20


				
08:55


				
35


				
F


				
19845


		

		
				
6


				
08:55


				
09:30


				
35


				
M


				
19846


		

		
				
7


				
09:30


				
10:00


				
30


				
F


				
19847


		

		
				
8


				
10:00


				
10:35


				
35


				
F


				
19848


		

		
				
9


				
10:35


				
11:20


				
35


				
M


				
19849


		

		
				
10


				
11:20


				
12:00


				
40


				
M


				
19850


		

		
				
11


				
12:00


				
12:35


				
35


				
M


				
19851


		

		
				
12


				
12:35


				
13:00


				
25


				
F


				
19852


		

		
				
13


				
13:00


				
13:35


				
35


				
F


				
19853


		

		
				
14


				
13:35


				
14:10


				
35


				
F


				
19854


		

		
				
15


				
14:10


				
14:45


				
35


				
M


				
19855


		

		
				
16


				
14:45


				
15:20


				
35


				
F


				
19856


		

		
				
17


				
15:20


				
15:55


				
35


				
F


				
19857


		

		
				
18


				
15:55


				
16:30


				
35


				
M


				
19858


		

		
				
19


				
16:30


				
17:05


				
35


				
F


				
19859


		

		
				
20


				
17:05


				
17:40


				
35


				
F


				
19860


		

		
				
21


				
17:40


				
18:15


				
35


				
M


				
19861


		

		
				
22


				
18:15


				
18:50


				
35


				
F


				
19862


		

		
				
23


				
18:50


				
19:25


				
35


				
M


				
19863


		

		
				
24


				
19:25


				
/


				
/


				
M


				
19864


		

		
				
 


				
Average Duration ≈34 min


				
 


				
 


		

	

 


	
		
				
Table XII: 15 November 1943 – Furnace No. III


		

		
				
#


				
Start (time)


				
End (time)


				
Duration [min]


				
Sex


				
Coffin number


		

		
				
1


				
04:30


				
05:10


				
40


				
F


				
20216


		

		
				
2


				
05:10


				
05:40


				
30


				
F


				
20217


		

		
				
3


				
05:40


				
06:15


				
35


				
F


				
20218


		

		
				
4


				
06:15


				
06:45


				
30


				
M


				
20219


		

		
				
5


				
06:45


				
07:15


				
30


				
F


				
20220


		

		
				
6


				
07:15


				
07:45


				
30


				
F


				
20221


		

		
				
7


				
07:45


				
08:15


				
30


				
F


				
20222


		

		
				
8


				
08:15


				
08:45


				
30


				
M


				
20223


		

		
				
9


				
08:45


				
09:15


				
30


				
M


				
20224


		

		
				
10


				
09:15


				
09:45


				
30


				
F


				
20225


		

		
				
11


				
09:45


				
10:15


				
30


				
M


				
20226


		

		
				
12


				
10:15


				
10:45


				
30


				
F


				
20227


		

		
				
13


				
10:45


				
11:15


				
30


				
M


				
20228


		

		
				
14


				
11:15


				
11:40


				
25


				
M


				
20229


		

		
				
15


				
11:40


				
12:10


				
30


				
F


				
20230


		

		
				
16


				
12:10


				
12:35


				
25


				
M


				
20231


		

		
				
17


				
12:35


				
(13:10)


				
35


				
F


				
20232


		

		
				
18


				
12:30


				
13:10


				
40


				
M


				
20233


		

		
				
19


				
13:10


				
13:50


				
40


				
F


				
20234


		

		
				
20


				
13:50


				
14:30


				
40


				
M


				
20235


		

		
				
21


				
14:30


				
15:10


				
40


				
F


				
20236


		

		
				
22


				
15:10


				
15:50


				
40


				
M


				
20237


		

		
				
23


				
15:50


				
16:30


				
40


				
F


				
20238


		

		
				
24


				
16:30


				
17:10


				
40


				
M


				
20239


		

		
				
25


				
17:10


				
17:50


				
40


				
F


				
20240


		

		
				
26


				
17:50


				
18:30


				
40


				
M


				
20241


		

		
				
27


				
18:30


				
/


				
/


				
F


				
20242


		

		
				
 


				
Average Duration ≈35 min


				
 


				
 


		

	

	
1.3. Summary of the Topf Company’s Activities at Auschwitz-Birkenau

The Topf Company’s area of activities was not strictly limited to cremation furnaces, as outlined in Unit II of this study. It extended into two other important areas: ventilation systems and disinfestations with hot air. The table below lists almost all deliveries ever made, and projects carried out, by Topf at the Auschwitz-Birkenau Camp. These activities yielded a turnover of more than 240,000 Reichsmarks to this Erfurt firm. Where data are unknown, the respective cell is left blank. Date format is dd/mm/yyyy.


	
		
				
Invoice Date


				
Order No.


				
Amount RM


				
Date of Cost Estimate


				
Object


				
Building*


		

		
				
27/08/1940


				
 


				
10,679


				
17/4/1940


				
Furnace No. 1


				
K I


		

		
				
 


				
40 D 945


				
146


				
9/10/1940 (A)


				
11 muffle-grate bars, 200 kg of compressed Monolite


				
K I


		

		
				
 


				
40 D 1090


				
7,753


				
13/11/1940


				
Furnace No. 2


				
K I


		

		
				
?/01/1941


				
41 D 38


				
300


				
 


				
 


				
K I


		

		
				
15/01/1941


				
41 D 73


				
444


				
 


				
sending a technician


				
K I


		

		
				
 


				
41 D 112


				
180


				
 


				
2 gasifier doors


				
K I


		

		
				
 


				
41 D 291


				
300


				
 


				
 


				
K I


		

		
				
05/08/1941


				
41 D 719


				
 


				
 


				
 


				
K I


		

		
				
16/12/1941


				
41 D 1980


				
7,518.10


				
25/9/1941


				
Furnace No. 3


				
K I


		

		
				
 


				
41 D 2434/2


				
71


				
 


				
repair work – 27/11 to 4/12/1941; 18 to 26/12/1941


				
K I


		

		
				
06/06/1942


				
 


				
251.50


				
 


				
installation work


				
K I


		

		
				
12/11/1942


				
42 D 1447


				
355.62


				
 


				
sending a technician


				
K II


		

		
				
20/11/1942


				
41 D 2435


				
1045.50


				
 


				
sending a technician for the foundation of K IV


				
K IV


		

		
				
27/01/1943


				
41 D 2249


				
51,237


				
4/11/1941


				
5 triple-muffle furnaces


				
K II


		

		
				
22/02/1943


				
42 D 243


				
7,820


				
 


				
ventilation system


				
K II


		

		
				
22/02/1943


				
42 D 243/1


				
921.60


				
 


				
Messing – installation of forced-draft blowers


				
K II


		

		
				
22/02/1943


				
42 D 1454


				
112


				
 


				
Koch – installation work from 18 to 21/1/1943


				
 


		

		
				
23/03/1943


				
42 D 1422/3


				
3,258


				
 


				
– 4 ash chamber doors – 8,700 kg of rock wool – 4 gasifier grates


				
K IV & V


		

		
				
23/03/1943


				
43 D 145/1


				
908


				
 


				
Demag-Elektrozug (provisional freight elevator)


				
K II


		

		
				
28/04/1943


				
42 D 1454


				
1,128


				
 


				
installation work 1-28/4/1943


				
 


		

		
				
05/04/1943


				
41 D 2435


				
27,632.30


				
 


				
2 eight-muffle furnaces


				
K IV & V


		

		
				
24/05/1943


				
 


				
522


				
 


				
three-phase engine


				
 


		

		
				
27/05/1943


				
42 D 1454/1


				
53,702


				
30/9/1942


				
5 triple-muffle furnaces


				
K III


		

		
				
27/05/1943


				
42 D 1520


				
7,820


				
 


				
ventilation system


				
K III


		

		
				
27/05/1943


				
41 D 2249 & 42 D 243


				
916


				
 


				
Messing


				
 


		

		
				
27/05/1943


				
 


				
40.60


				
 


				
steel types (Stahltypen)


				
 


		

		
				
27/05/1943


				
41 D 314/15


				
1,884


				
 


				
ventilation system


				
K I


		

		
				
11/06/1943


				
43 D 219


				
1,070


				
 


				
Warm-air-supply duct (Warmluftzuführung)


				
K II


		

		
				
16/06/1943


				
 


				
1,348


				
 


				
extension (Erweiterung)


				
K II & III


		

		
				
16/06/1943


				
 


				
842


				
 


				
work in the crematorium


				
 


		

		
				
30/06/1943


				
42 D 243/1


				
1,583


				
 


				
Messing – installation work 1 through 30/4/1943


				
 


		

		
				
30/06/1943


				
 


				
1,255


				
 


				
sending a technician


				
 


		

		
				
15/07/1943


				
 


				
968


				
 


				
housing for blowers


				
K II & III


		

		
				
23/08/1943


				
43 D 150


				
5,791


				
5/2/1943


				
waste incinerator (Müll-Verbrennungsofen)


				
K III


		

		
				
23/08/1943


				
 


				
365


				
 


				
installation & travel expenses


				
K III


		

		
				
19/10/1943


				
43 D 204/1


				
39,192


				
5/2/1943


				
disinfestation facility (Entwesungsanlage)


				
Z**


		

		
				
23/10/1943


				
 


				
1,503.50


				
 


				
installation work


				
 


		

		
				
28/10/1943


				
 


				
365


				
 


				
installation work


				
 


		

		
				
23/12/1943


				
43 D 775


				
2,524


				
 


				
ventilation system


				
K IV & V


		

		
				
16/03/1944


				
 


				
46


				
 


				
6 rod thermometers


				
Z**


		

		
				
25/03/1944


				
43 D 145/3


				
18,760


				
 


				
2 electric freight elevators


				
BW 14


		

		
				
 


				
242,755.72


				
 


				
 


		

	

* K = crematorium. ** Z = Zentralsauna


	1.4. Patents (and Patent Applications) by J.A. Topf & Söhne

Patents on cremation furnaces are in italics.651


	
		
				
Ref. No.


				
Country


				
Pat. No.


				
Object


		

		
				
/


				
Germany


				
324252


				
Sargeeinführvorrichtung für Verbrennungsöfen mit heb-und senkbarem Fahrgestell für den Sargträger


		

		
				
/


				
Germany


				
493042


				
Vorrichtung zum Nachverbrennen der Rückstände in Leichenverbrennungsöfen


		

		
				
28/2


				
Germany


				
494136


				
Ausfahrbarer Schlackenrost für mit Unterwind betriebene Feuerungen


		

		
				
34/2


				
Germany


				
561643


				
Feuerbestattungsofen mit drehbaren Rosten


		

		
				
31/12


				
Germany


				
576135


				
Düsenplattenrost


		

		
				
32/9


				
Germany


				
587149


				
Verfahren u. Ofen zur Zurückgewinnung von Blei und Kupferdraht aus Kabeln


		

		
				
37/2


				
Germany


				
592658


				
Saugdüse


		

		
				
35/1


				
Germany


				
608462


				
Wendeschraube f. mech. Wendeapparate


		

		
				
29/5


				
Germany


				
612193


				
Verfahren z. gliechzeitigen Weichen und Ankeimen von Malz


		

		
				
32/3


				
Germany


				
621449


				
Luft- Zu- u. -Abführungs-Vorrichtung an drehbaren Trockentrommel m. Geschlossenem Aussenmantel


		

		
				
34/1


				
Germany


				
633197


				
Kegelförmige Absperrvorrichtung


		

		
				
38/1


				
Germany


				
638582


				
Einäscherungsofen


		

		
				
35/2


				
Germany


				
651506


				
Belüftungs-Einrichtung für staubförmige oder staubhaltige Massengüter


		

		
				
36/2


				
Germany


				
659405


				
Beschickungseinrichtung für Einäscherungsöfen


		

		
				
38/4


				
Germany


				
695325


				
Mehrhorden-Malzdarre


		

		
				
38/4


				
Germany


				
718946


				
Mehrhorden-Malzdarre


		

		
				
41/11


				
Germany


				
721513


				
Gutbehälterauslauf für Saugförderanlagen in Speichern mit Mehreren Gutbehältern


		

		
				
41/7


				
Germany


				
724940


				
Verfahren und Vorrichtung zur selbsttätigen Belüftung von Getreideweichen mit mehreren Weichge- fässen


		

		
				
41/4


				
Germany


				
724941


				
Vorrichtung zur selbsttätigen Regelung der Arbeitsvorgänge von Kasten-Keimtrommeln


		

		
				
41/8


				
Germany


				
728405


				
Kuppelvorrichtung für Kasten-Keimtrommeln


		

		
				
41/6


				
Germany


				
728529


				
Vorrichtung zum selbständigen Regeln des Bewegungsvorganges von Malzwendern, insbesondere von Keimkästen


		

		
				
41/12


				
Germany


				
733328


				
Vorrichtung zum Pressen und Imprägnieren von Malzkeimen oder anderen landwirtschaftlichen Abfallstoffen


		

		
				
/


				
Germany


				
patent appl.


				
Kontinuierlich arbeitender Leichen-Verbrennungsofen für Massenbetrieb


		

		
				
/


				
Germany


				
patent appl.


				
Luftgekühlte Rostplatten für Vorschubroste


		

		
				
42/5


				
Germany


				
756205


				
Rückmelde- oder Sicherheitsschalter


		

		
				
/


				
Germany


				
861731


				
Verfahren und Vorrichtung zur Verbrennung von Leichen, Kadavern und Teilen davon


		

		
				
25/6


				
USA


				
1596977


				
Kastentrommel


		

		
				
30/17


				
France


				
710023


				
Keimkasten mit fahrbarem Wender


		

		
				
25/8


				
Switzerland


				
65465


				
Kastentrommel


		

		
				
41/18


				
Switzerland


				
216678


				
Mehrhorden-Malzdarre


		

	

 


	1.5. Patent Applications by Department “DE” of J.A. Topf & Söhne

Date format: dd/mm/yyyy.652


	
		
				
Ref. No.


				
Protocol No.


				
Object


				
Request Date


		

		
				
D 39/1


				
T 52 739 V/24 f


				
Mechanischer Stufenrost m. Wasserlaufkühlung


				
25/08/1939


		

		
				
D 39/2


				
T 52 961 V/24 f


				
Rostbelag zu mechanischen Stufenrosten


				
21/10/1939


		

		
				
D 39/3


				
T 53 166 V/24 d


				
Einäscherungsofen mit Doppelmuffel


				
06/12/1939


		

		
				
D 41/4


				
T 56 022 V/24 f


				
Mechanischer Vorschubrost mit gekrümmten Rostplattenträgern


				
05/08/1941


		

		
				
D 41/5


				
T 56 340/V 24 f


				
Mechanischer Zonen-Vorschub-Rost


				
15/10/1941


		

		
				
D 42/3


				
T 58 240/V 24 d


				
Kontinuierlich arbeitender Leichen-Verbrennungsofen für Massenbetrieb


				
05/11/1942


		

		
				
D 42/4


				
T 58 282/V24 f


				
Luftgekühlte Rostplatten für mechanische Vorschubroste


				
16/11/1942


		

		
				
D 42/6


				
T 58 411 /V82 a


				
Querstromtrockner für körnige Brennstoffe u. andere Schüttgüter mit vor- u. nachgeschalteten-Mahlgang


				
17/12/1942


		

		
				
D 42/7


				
T 58 449 III/30 c


				
Mühle für Brennstoffe u. andere Schüttgüter


				
17/12/1942


		

		
				
D 43/1


				
T 58 825 V/24 i


				
Schornstein und Entlüftungsaufsatz


				
10/03/1943


		

		
				
D 44/1


				
/


				
Verfahren zur mechanischen Längs- und Querschürung des Brennstoffbettes bei mechanischen Schürrosten


				
10/03/1944


		

	

 

• Description of patents sent to the patent office of the German Reich:

– Hochleistungsofen mit Aschendrehrost D.R.P. angem., 1934.

– Elektrisch betriebener Topf-Einäscherungsofen D.R.P. angem., 1935.

 


2. Glossary

	
		
				
Abfall-Vernichtungs-Ofen


				
Waste-disposal incinerator


		

		
				
Abgase


				
exhaust/smoke/flue gas


		

		
				
Abgaskanäle


				
exhaust/flue-gas channels


		

		
				
Abgasventilator


				
exhaust fan


		

		
				
Absperrschieber


				
closing slide/damper


		

		
				
Absperrventil


				
closing valve


		

		
				
Achtmuffel-Einäscherungsofen


				
eight-muffle cremation furnace


		

		
				
Anker


				
anchor irons/rods, drawing rods


		

		
				
Armaturen


				
fittings, displays


		

		
				
Asche-Urne, Ascheurne


				
ash urn


		

		
				
Ascheabkühlkammer


				
ash-cooling chamber


		

		
				
Ascheausbrennkammer


				
ash post-combustion chamber


		

		
				
Aschebehälter


				
ash container


		

		
				
Aschedrehrost


				
tiltable ash grate


		

		
				
Ascheentnahmerost


				
ash-removal grate


		

		
				
Ascheentnahmetür


				
ash-removal door


		

		
				
Aschekapsel


				
ash capsule, urn


		

		
				
Aschekasten


				
ash container


		

		
				
Aschenaufnahmebehälter


				
ash container


		

		
				
Aschenraum


				
ash chamber


		

		
				
Aschenschräge


				
ash slope


		

		
				
Aschentransportvorrichtung


				
ash-transport device


		

		
				
Auflager-Eisen


				
supporting iron bars (transverse)


		

		
				
Ausbrennraum


				
chamber to complete combustion


		

		
				
Ausglührost


				
post-combustion grate


		

		
				
äusseres Ziegelmauerwerk


				
external brick masonry


		

		
				
Befestigungs-Eisen


				
holding iron bar


		

		
				
Beharrungszustand


				
steady state


		

		
				
Beheizung


				
heating


		

		
				
Beladung


				
loading


		

		
				
Belastung


				
load, strain


		

		
				
Beschickungseinrichtung


				
loading device


		

		
				
Beschriftungs-Apparat


				
labeling device


		

		
				
Betriebsvorschrift


				
operating instruction


		

		
				
Brenner


				
burner


		

		
				
Brennereinstellung


				
burner adjustment


		

		
				
Brennkammer


				
cremation chamber


		

		
				
Brennstoff


				
fuel


		

		
				
Brennstofflager


				
fuel storage


		

		
				
Brennstoffverbrauch


				
fuel consumption


		

		
				
Brikett


				
briquette


		

		
				
D.R.P. (Deutsches Reichspatentamt)


				
patent office of the German Reich


		

		
				
Dauerbetrieb


				
continuous operation


		

		
				
DIN (Deutsche Industrie-Norm; Deutsches Institut für Normung)


				
German industrial standard; since 1975: German Institute for Standardization


		

		
				
direkte Einäscherung


				
direct cremation


		

		
				
Doppelmuffel Einäscherungsofen


				
double-muffle cremation furnace


		

		
				
Drahtseil


				
wire cable


		

		
				
drehbare Asche-Sammelplatte


				
tiltable ash-collection grate


		

		
				
Drehklappe


				
rotary vane


		

		
				
Drehrost


				
tiltable grate


		

		
				
Drehrostplatte


				
tiltable grate panel


		

		
				
Drehscheibe


				
rotatable platform


		

		
				
Dreimuffel-Einäscherungsofen


				
triple-muffle cremation furnace


		

		
				
Druckluftleitung


				
compressed-air conduits


		

		
				
Dunsthaube


				
fume (extractor) hood


		

		
				
Einäscherung


				
cremation


		

		
				
Einäscherungsanlage


				
cremation facility


		

		
				
Einäscherungskammer


				
cremation chamber


		

		
				
Einäscherungsofen


				
cremation furnace


		

		
				
Einäscherungsraum


				
cremation room/hall


		

		
				
Einäscherungsverfahren


				
cremation method


		

		
				
Einführrollen


				
introduction rollers


		

		
				
Einführtrage


				
introduction stretcher


		

		
				
Einführtür


				
introduction door


		

		
				
Einführungsschieber


				
introduction


		

		
				
Einführungstür


				
introduction door


		

		
				
Einführungswanne


				
introduction tub


		

		
				
Einmuffel-Einäscherungsofen


				
single-muffle cremation furnace


		

		
				
Entaschung


				
ash removal


		

		
				
Entwesungsofen


				
disinfestation furnace


		

		
				
Essengas


				
flue gas


		

		
				
Essenkanal


				
flue channel


		

		
				
Etageofen


				
multi-story furnace


		

		
				
Exhaustor


				
exhauster, extraction fan


		

		
				
fahrbarer Ofen


				
mobile furnace


		

		
				
Fahrgestell


				
chassis


		

		
				
Falschluft


				
unwanted air


		

		
				
Feldofen


				
field furnace


		

		
				
feuerbeständig


				
fire-resistant


		

		
				
Feuerbestattung


				
cremation


		

		
				
Feuerbestattungsofen


				
cremation furnace


		

		
				
Feuerbestattungsanlage


				
cremation facility


		

		
				
Feuerbrücke


				
fire bridge


		

		
				
feuerfest


				
fire-proof


		

		
				
Feuertür


				
fire door/hearth door


		

		
				
Feuerung


				
firing/firebox


		

		
				
Flachbettofen


				
flatbed furnace


		

		
				
Flugaschefreie-Verbrennungsgase


				
combustion gases free of fly ash


		

		
				
Flugasche


				
fly ash


		

		
				
Flugaschen-Entstaubungsanlage


				
fly-ash-removal device


		

		
				
Formstein


				
cinder block


		

		
				
Frischluftventilator


				
fresh-air fan


		

		
				
Fuchs


				
flue


		

		
				
Fuchseinsteigeschachtverschluss


				
lid of flue access shaft


		

		
				
Führungsrollen


				
guide rollers


		

		
				
Füllschachtverschluss


				
closure of loading shaft


		

		
				
Gasabzug


				
gas/smoke/exhaust duct


		

		
				
gasbeheizt


				
gas-fired


		

		
				
Gaserzeuger


				
gas generator/gasifier


		

		
				
Gasfeuerung


				
gas-fired system


		

		
				
Gaskanal


				
gas channel


		

		
				
Gaskoks


				
gas coke


		

		
				
Gebläse


				
fan, blower


		

		
				
Gegengewicht


				
counter weight


		

		
				
Generator


				
generator/gasifier


		

		
				
Generatorfüllschacht


				
generator-/gasifier-loading shaft


		

		
				
Generatorfüllschachtverschluss


				
closure of generator-/gasifier-loading shaft


		

		
				
Generatorfülltür


				
door of generator-/gasifier-loading shaft


		

		
				
Generatorgase


				
generator gas, producer gas


		

		
				
Generatorhals


				
generator/gasifier neck


		

		
				
Generatorschacht


				
generator/gasifier shaft


		

		
				
geruchlos


				
odorless


		

		
				
Gewölbe


				
vault


		

		
				
Gleis zur Beschickung der Öfen


				
rails for loading the furnaces


		

		
				
Gleis zur Kokszufuhr


				
rails for coke delivery


		

		
				
Gleittür


				
sliding door


		

		
				
halbindirekte Einäscherung


				
semi-indirect cremation


		

		
				
Halbwölber


				
semi-wedge bricks


		

		
				
Handwinde


				
hand crank


		

		
				
Hauptbrenner


				
main burner


		

		
				
Hauptbrennraum


				
main combustion chamber


		

		
				
Hauptfeuerung


				
main hearth


		

		
				
Hauptkanalschieber


				
main-channel/duct/flue damper


		

		
				
Hauptverbrennung


				
main combustion


		

		
				
Heisslufteinäscherungsofen


				
hot air cremation furnace


		

		
				
Heizfläche


				
heating surface


		

		
				
Heizgase


				
heating gases


		

		
				
Heizkammer


				
heating chamber, of recuperator


		

		
				
Heizschlange


				
heating coil


		

		
				
Heizspirale


				
heating coil, heating element


		

		
				
Heizspule


				
heating coil


		

		
				
Heizung


				
heating


		

		
				
Heizversuch


				
heating experiment


		

		
				
Hochheizung


				
heating/firing up


		

		
				
Holzfeuerung


				
wood-fired system


		

		
				
Hüttenkoks


				
foundry coke


		

		
				
indirekte Einäscherung


				
indirect cremation


		

		
				
Isolierabsperrschieber


				
insulating damper


		

		
				
Isoliermörtel


				
insulation mortar


		

		
				
Isolierstein


				
insulation brick


		

		
				
Isolierung


				
insulation


		

		
				
Kamineinband


				
chimney framing


		

		
				
Kaminfeuer


				
chimney fire


		

		
				
Keilstein


				
wedge brick


		

		
				
Kieselgurmörtel


				
diatomaceous-earth mortar


		

		
				
Kieselgurstein


				
diatomaceous-earth stone


		

		
				
Klemme


				
clamp


		

		
				
Kohlenbeschickungsvorrichtung


				
coal-loading device


		

		
				
Kohlensäuregehalt


				
CO2 content


		

		
				
Kohlentransportwagen


				
coal transportation cart


		

		
				
Koks


				
coke


		

		
				
koksbeheizt


				
coke-fired


		

		
				
Koksfeuerung


				
coke-fired system


		

		
				
Koksofen


				
coke furnace


		

		
				
Kratze


				
scraper


		

		
				
Kremation


				
cremation


		

		
				
Kremationsofen


				
cremation furnace


		

		
				
Krematorium


				
crematorium


		

		
				
Laufrolle


				
guide roller/wheel


		

		
				
Laufschiene


				
guide rail


		

		
				
Leicheneinäscherungsofen


				
corpse-cremation furnace


		

		
				
Leicheneinführungs-Vorrichtung


				
corpse-introduction device


		

		
				
Leichenhalle


				
corpse hall, morgue, mortuary


		

		
				
Leichenkeller


				
corpse basement, underground morgue


		

		
				
Leichenraum


				
corpse room, morgue


		

		
				
Leichentrage


				
corpse stretcher


		

		
				
Leichenverbrennung


				
corpse cremation


		

		
				
Leichenverbrennungsofen


				
corpse-cremation furnace


		

		
				
Leistung


				
power, performance


		

		
				
Lockfeuer


				
pilot flame


		

		
				
Luftabschlussklappe


				
air shutter


		

		
				
Luftabschlussschieber


				
airclosing slider/damper


		

		
				
Luftaustrittdüsen


				
air-exhaust nozzle


		

		
				
Luftdüsen


				
air nozzle


		

		
				
Lufteintritt


				
air-feed opening


		

		
				
Lufterhitzer


				
air heater


		

		
				
Lufterhitzrohr


				
air-heating pipe


		

		
				
Luftgas


				
air gas


		

		
				
Luftkammer


				
air chamber


		

		
				
Luftkanal


				
air channel


		

		
				
Luftkanalverschluss


				
closure for air channel


		

		
				
Luftklappe


				
air shutter


		

		
				
Luftrosette


				
air rosette


		

		
				
Luftschieber


				
air damper


		

		
				
Luftüberschuss


				
air excess


		

		
				
Luftverteiler


				
air manifold


		

		
				
Luftzuführung


				
air supply


		

		
				
Luftzutritt


				
air intake


		

		
				
Mauerwerksmantel


				
outer brickwork


		

		
				
mm WS (Wassersäule)


				
mm water column (pressure)


		

		
				
Monolit


				
Monolite


		

		
				
Motor-Raum


				
engine room


		

		
				
Muffel


				
muffle


		

		
				
Muffelabsperrschieber


				
sliding muffle closure


		

		
				
Muffelgewölbe


				
muffle vault


		

		
				
Müllverbrennungsofen


				
waste incinerator


		

		
				
Müllverbrennungsraum


				
waste incinerator room


		

		
				
Nachbrennkammer


				
post-combustion chamber


		

		
				
Nachbrennraum


				
post-combustion chamber


		

		
				
Nachglühraum


				
post-combustion chamber


		

		
				
Nachverbrennungskanäle


				
post-combustion channels


		

		
				
Nachverbrennung


				
post-combustion


		

		
				
Nachverbrennungsrost


				
post-combustion grate


		

		
				
Nebenbrenner


				
auxiliary burner


		

		
				
Normalstein


				
standard brick


		

		
				
Normalverbrennung


				
standard combustion


		

		
				
Notkrematorium


				
makeshift crematorium


		

		
				
Oberluft


				
upper air supply


		

		
				
Ofenanlage


				
furnace facility


		

		
				
Ofengruppe


				
furnace group


		

		
				
Ofenmantel


				
furnace


		

		
				
Ofenschieber


				
furnace damper


		

		
				
offene Verbrennungskammer


				
open combustion chamber


		

		
				
offene Verbrennungsstätte


				
open cremation site


		

		
				
ölbeheizt


				
oil-/naphtha-fired


		

		
				
Ölbrenner


				
oil/naphtha burner


		

		
				
Ölfeuerung


				
oil/naphtha firing


		

		
				
Ölvorwärmer


				
oil/naphtha pre-heating


		

		
				
Patentanmeldung


				
patent application


		

		
				
Patentanspruch


				
patent claim


		

		
				
Patenterteilung


				
patent issuance


		

		
				
Patentschrift


				
patent specification


		

		
				
Pfanne


				
pan


		

		
				
Planrost


				
flat grate


		

		
				
Planroststäbe


				
flat-grate bars


		

		
				
primäre Luft


				
primary air supply


		

		
				
Probeeinäscherung


				
cremation experiment


		

		
				
Prunktür


				
decorative door


		

		
				
Rauchabzug


				
smoke duct


		

		
				
Rauchgasabzug


				
smoke-gas duct


		

		
				
Rauchgasausnutzung


				
exploitation of smoke gas (heat)


		

		
				
Rauchgase


				
smoke/exhaust/discharge gases


		

		
				
Rauchgasnachbrennkammer


				
smoke-gas post-combustion chamber


		

		
				
Rauchgasventilator


				
smoke-gas fan


		

		
				
Rauchkanal


				
smoke duct/flue


		

		
				
Rauchkanalschieber


				
smoke-duct damper


		

		
				
Rauchkanalschieberrahmen


				
frame of flue damper


		

		
				
rauchlos


				
smokeless


		

		
				
Rauchverbrennung


				
smoke combustion


		

		
				
Reform-Einäscherungsofen


				
improved cremation furnace


		

		
				
Regenerator


				
regenerator


		

		
				
Regulierhebel


				
control lever


		

		
				
Regulierventil


				
control valve


		

		
				
Reichspatentamt


				
Reich Patent Office


		

		
				
Reinigungstür


				
cleaning door


		

		
				
Rekuperation


				
recuperation


		

		
				
Rekuperator


				
recuperator


		

		
				
Reserveofen


				
back-up furnace


		

		
				
Ring-Einäscherungsofen


				
ring cremation furnace


		

		
				
Ring-Ofen


				
ring furnace


		

		
				
Rohrgabel


				
tube yoke


		

		
				
Rohrleitung


				
piping


		

		
				
Rollenbock


				
roller stand/stretcher support


		

		
				
Rost-Auflager


				
grate support


		

		
				
Rostauflagerbalken


				
beam for grate support


		

		
				
Rückstände


				
remnants, remains


		

		
				
Rundeisenanker


				
round iron anchors


		

		
				
Sarg


				
coffin


		

		
				
Sargbrückenstein


				
coffin-support stone


		

		
				
Sargeinführtrage


				
coffin-introduction stretcher


		

		
				
Sargeinführungsvorrichtung


				
coffin-introduction device


		

		
				
Sargeeinführungswagen


				
coffin-introduction cart


		

		
				
Saugzug-Anlage


				
forced-draft device


		

		
				
Saugzug-Gebläse


				
forced-draft blower


		

		
				
Schacht


				
shaft


		

		
				
Schamotte


				
refractory clay, fireclay


		

		
				
Schamotteabsperrplatte


				
refractory damper


		

		
				
Schamotteausmauerung


				
refractory lining


		

		
				
Schamottefutter


				
refractory lining


		

		
				
schamottegefüttert


				
lined with refractory clay


		

		
				
Schamottemarken


				
refractory tags


		

		
				
Schamottemauerwerk


				
refractory masonry


		

		
				
Schamottemörtel


				
refractory mortar


		

		
				
Schamotterost


				
refractory grate


		

		
				
Schamotteroststeine


				
refractory grate bars


		

		
				
Schau-Öffnung


				
inspection opening


		

		
				
Schauloch


				
inspection hole


		

		
				
Schauluke


				
inspection port


		

		
				
Schieberplatte


				
damper plate


		

		
				
Schlacke


				
slag, cinder


		

		
				
Schlackenwolle


				
slag wool


		

		
				
Schlangensystem


				
coil system


		

		
				
Schornstein


				
chimney, smokestack


		

		
				
Schornsteinmantel


				
outer chimney masonry


		

		
				
Schornsteinrohr


				
chimney pipe


		

		
				
Schrägrost


				
slanted/sloping grate


		

		
				
Schrägroststäbe


				
slanted/sloping grate bars


		

		
				
Schürgeräte


				
poker


		

		
				
Schürstange


				
poking bar


		

		
				
Schwadenabsaugung


				
fume extraction


		

		
				
Seilkausche


				
rope thimble


		

		
				
Seilrolle


				
cable pulley


		

		
				
Seitenluft


				
lateral air (supply)


		

		
				
sekundäre Luft


				
secondary air


		

		
				
SK (Segerkegel)


				
Seger cone


		

		
				
Sohle


				
bottom, floor


		

		
				
Spannschraube


				
clamping/tension screw


		

		
				
Spiralenrekuperator


				
coil recuperator


		

		
				
Stampfmasse


				
caulking/packing mass/mix


		

		
				
Steigeisen


				
climbing/step iron


		

		
				
Stundenleistung


				
hourly performance


		

		
				
T-Eisen


				
T-iron


		

		
				
termisches Gleichgewicht


				
thermal equilibrium


		

		
				
Tierleichen-Verbrennungsöfen


				
animal-carcass-incineration furnace


		

		
				
Trage


				
stretcher


		

		
				
Trockenheizung


				
heat drying


		

		
				
Trocknung


				
drying out, desiccation


		

		
				
Türplatte


				
(refractory) door plate


		

		
				
U-Eisen


				
U-iron


		

		
				
Umführungsrauchkanal


				
flue/smoke duct


		

		
				
Umleitung der Kohlenoxydgase


				
diversion of CO gases


		

		
				
Urne


				
urn


		

		
				
Urnenkasten


				
urn case


		

		
				
Urnenkisten


				
urn box


		

		
				
Urnenraum


				
urn room


		

		
				
Ventilator


				
ventilator, fan


		

		
				
Verankerung


				
anchoring, bracing


		

		
				
Verankerungs-Eisen


				
anchoring/bracing (iron) bar


		

		
				
Verbrennung


				
combustion


		

		
				
Verbrennungsgase


				
combustion gases


		

		
				
Verbrennungsgegenstand


				
combustion object


		

		
				
Verbrennungsraum


				
combustion chamber


		

		
				
Versandkasten


				
shipping box


		

		
				
Verschiebwagen


				
relocation cart


		

		
				
Vierkanteisen


				
square iron


		

		
				
Vierkantstäbe


				
rectangular bars


		

		
				
Vorheizung


				
preheating


		

		
				
Vorwärmer


				
preheater


		

		
				
Wärmebelastung


				
thermal load/stress


		

		
				
Wärmebilanz


				
heat/thermal balance


		

		
				
Wärmespeicher


				
heat accumulator/reservoir


		

		
				
Wasserbehälter


				
water container


		

		
				
Wassergas


				
water gas


		

		
				
Windleitung


				
blast pipe


		

		
				
Winkeleisen


				
angle iron


		

		
				
Wirkungsgrad


				
efficiency (rate/factor)


		

		
				
Wölbstein


				
arch brick


		

		
				
Zentner


				
50 kg


		

		
				
Zug


				
chimney duct or draft


		

		
				
Zugmesser


				
draft gauge


		

		
				
Zugstärke


				
draft strength/intensity


		

		
				
Zugverstärkungs-Anlage


				
Draft-improvement device


		

	

	
3. Symbols

Not included are chemical (element) symbols.


	
		
				
α


				
=


				
Heat-transfer coefficient (Wärmeübergangszahl) = 1/273 °C–1


		

		
				
γ


				
=


				
specific density


		

		
				
η


				
=


				
efficiency factor (Wirkungsgrad)


		

		
				
λ


				
=


				
thermal conductivity (Wärmeleitzahl; in kcal m–1 °C–1 h–1)


		

		
				
σ


				
=


				
radiation ratio (Ausstrahlungsverhältnis)


		

		
				
A


				
=


				
ashes (Aschen)


		

		
				
B


				
=


				
fuel (Brennstoff)


		

		
				
BTU


				
=


				
British Thermal Unit (1 BTU = 0.252 Kcal)


		

		
				
cp


				
=


				
specific heat (spezifische Wärme)


		

		
				
cpm


				
=


				
average specific heat (mittlere spezifische Wärme)


		

		
				
F


				
=


				
surface, area (Fläche)


		

		
				
G


				
=


				
weight (Gewicht)


		

		
				
Ho


				
=


				
u.h.v., upper heating value (oberer Heizwert)


		

		
				
hp


				
=


				
horsepower


		

		
				
Hu


				
=


				
l.h.v., lower heating value (unterer Heizwert)


		

		
				
Hua


				
=


				
lower heating value of ashes (Unterer Heizwert Asche)


		

		
				
i


				
=


				
heat, enthalpy (thermal contents)


		

		
				
K


				
=


				
thermal transmittance (Wärmedurchgangszahl)


		

		
				
L


				
=


				
air (Luft)


		

		
				
m


				
=


				
Excess-air ratio (Luftverhältnis)


		

		
				
q


				
=


				
cross-sectional area of chimney (Querschnitt)


		

		
				
PS


				
=


				
horsepower (Pferdestärke)


		

		
				
R


				
=


				
smoke gas (Rauchgase)


		

		
				
Rg


				
=


				
weight of smoke gas (Rauchgase Gewicht)


		

		
				
Rv


				
=


				
heat loss via smoke gas (Rauchgase Verlust)


		

		
				
U


				
=


				
uncombusted (Unverbranntes)


		

		
				
V


				
=


				
heat loss (Verlust)


		

		
				
Va


				
=


				
heat loss via ashes and slag (Verlust Asche)


		

		
				
Vls


				
=


				
heat loss via masonry by conduction and radiation (Verlust Leitung-Strahlung)


		

		
				
Vsch


				
=


				
heat loss via chimney (Verlust Schornstein)


		

		
				
Vun


				
=


				
heat loss via uncombusted gas (Verlust unverbrannt)


		

		
				
W


				
=


				
heat (Wärme) / water (Wasser)


		

		
				
WS


				
=


				
water column (Wassersäule): 1 mm WS = 1 kg/m²


		

		
				
Z


				
=


				
time (Zeit)


		

	

	
4. Abbreviations of Archive Names

	
		
				
AGK


				
Archiwum Głównej Komisji Badania Zbrodni Przeciwko Narodowi Polskiemu Instytutu Pamieci Narodowej (Archive of the Central Commission for the Investigation of Crimes against the Polish People, National Memorial) now Instytut Pamięci Narodowej (Institute for national Commemoration), Warsaw


		

		
				
AKfSD


				
Archiv des Kuratoriums für Sühnemal KZ Dachau (Archive of the Foundation for Atonement at KZ Dachau)


		

		
				
AMS


				
Archiwum Muzeum Stutthof (Archive of the Museum at Stutthof)


		

		
				
APMGR


				
Archiwum Panstwowego Muzeum Gross-Rosen (Archive of National Museum of Gross-Rosen), Walbzrych


		

		
				
APMM


				
Archiwum Panstwowego Muzeum na Majdanku (Archive of National Museum at Majdanek)


		

		
				
APMO


				
Archiwum Panstwowego Muzeum w Oswiecimiu (Archive of National Museum at Auschwitz)


		

		
				
BAK


				
Bundesarchiv Koblenz


		

		
				
DPA


				
Deutsches Patentamt, Berlin


		

		
				
FSBRF


				
Federal’naja Služba Bezopasnosti Rossiskoi Federatsii,

(Federal Security Office of the Russian Federation), Moscow


		

		
				
GARF


				
Gosudarstvenni Archiv Rossiskoi Federatsii (National Archive of the Russian Federation), Moscow


		

		
				
IMT


				
Trial of the Major War Criminals before the International Military Tribunal, published in Nuremberg 1947


		

		
				
KfSD


				
Kuratorium für Sühnemal KZ Dachau


		

		
				
ÖDMM


				
Öffentliches Denkmal und Museum Mauthausen


		

		
				
PRO


				
Public Record Office, London


		

		
				
PT


				
Památník Terezín (Terezín/Theresienstadt Monument)


		

		
				
ROD


				
Rijksinstituut voor Oorlogsdocumentatie (National Institute for War Documentation), Amsterdam


		

		
				
SB


				
Sennefriedhof Bielefeld


		

		
				
SE


				
Stadtarchiv Erfurt


		

		
				
SW


				
Staatsarchiv Weimar


		

		
				
RGVA


				
Rossiysky gosudarstvenny voyenny arkhiv (Russian State War Archive), Moscow


		

		
				
VHA


				
Vojensky Historicky Archiv (Archive of Military History), Prague


		

		
				
WAPL


				
Wojewódzkie Archiwum Panstwowe w Lublinie (National Provincial Archive, Lublin)
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I. Civilian Cremation Furnaces
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Document 1: W. Ruppmann, coke-fired cremation furnace at Biel (1911).

Fig. 1: vertical section W-W; Fig. 2: section through the cremation chamber. Source: H. Keller, Mitteilungen über Versuche am Ofen des Krematoriums in Biel. Bieler Feuerbestattungs-Genossenschaft in Biel (Schweiz). Jahres-Bericht 1927/28. Biel, 1928, p. 21.
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Document 2: W. Ruppmann coke-fired cremation furnace at Biel (1911). Fig. 3: vertical section V-V; Fig. 4: section along the post-combustion chamber. Source: as Doc. 1, p. 22.
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Document 3: Standard dimensions of the cremation chamber and the coffin. Source: W. Heepke, Die Leichenverbrennungs-Anstalten (Die Krematorien). Verlag von Carl Marhold. Halle a.S., 1905, p. 59.
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Document 4: A 1799 project for a French crematorium. Source: B. Reber, Un crématoire du temps de la Révolution française, in: Société de crémation de Genève. Bulletin VIII. Geneva, Imprimerie Centrale, 1908, p. 29.
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Document 5: A 1799 project for a French crematorium. Source: as Doc. 4.
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Document 6: Polli gas-fired cremation furnace. Source: Wegmann-Ercolani, Ueber Leichenverbrennung als rationellste Bestattungsart. Cäsar Schmidt, Zurich, 1874, illustration outside of text.
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Document 7: Fig. 4: Polli-Clericetti gas-fired cremation furnace in a fancy urn shape. Source: M. De Cristoforis, Etude pratique sur la crémation. Imprimerie Treves Frères, Milan, 1890, p. 68.
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Document 8: Figs. 8 & 9: Cadet cremation furnace. Source: as Doc. 7, p. 77.
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Document 9: Fig. 10: Muller-Fichet coke-fired cremation furnace. Source: as Doc. 7, p. 79.
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Document 10a & b: Figs. 11 & 12: Lagénardière cremation furnace. Source: as Doc. 7, p. 80.
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Document 11a through c: Gorini direct-combustion cremation furnace. Fig. 13: vertical section; Fig. 14: horizontal section; Fig. 15: chimney damper. Source: as Doc. 7, pp. 83f.
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Document 12: Gorini direct-combustion cremation furnace, inaugurated on 15 December 1887 at the crematorium of the Père-Lachaise Cemetery in Paris. Source: “La crémation des morts et l’édifice crématoire du Père-Lachaise”, in: La Science Illustrée, vol. I, année 1888, premier sémestre, p. 13.
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Document 13: Venini coke-fired cremation furnace. Source: G. Pini, La crémation en Italie et à l’étranger de 1774 jusqu’à nos jours. Ulrich Hoepli Editeur Libraire, Milan, 1885, illustration outside of text.
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Document 14: Rey direct-combustion cremation furnace. Source: as Doc. 7, p. 100.
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Document 15, 15a (below): Kuborn-Jacques mobile cremation furnace. Source: as Doc. 13, p. 140.
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Document 16: Guzzi coke-fired cremation furnace. Source: as Doc. 7, p. 104.
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Document 17: Spasciani-Messmer coke-fired cremation furnace. Longitudinal section. Source: as Doc. 7, p. 106.
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Document 17a: Spasciani-Messmer coke-fired cremation furnace. Vertical section. Source: as Doc. 7, p. 107.
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Document 17b: Spasciani-Messmer coke-fired cremation furnace. Fig. 1: Section C-D; Fig. 2: Section A-B; Fig. 3: Section E-F; Fig. 4: Section J-L. Source: E. Beutinger, Handbuch der Feuerbestattung. Carl Scholtze Verlag, Leipzig, 1911, p. 102.
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Document 18: Toisul-Fradet coke-fired cremation furnace. Fig. 89: vertical section; Fig. 90: longitudinal Section a-b; Fig. 91: horizontal section. Source: as Doc. 17b, p. 101.
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Document 19: Toisul-Fradet coke-fired cremation furnace. Source: Préfecture du Département de la Seine. Direction des Affaires Municipales. Note sur la crémation à Paris au 1er novembre 1893, drawing outside text.
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Document 20: Siemens experimental coke-fired cremation furnace. Source: F. Küchenmeister, Die Feuerbestattung. Verlag von Ferdinand Enke, Stuttgart, 1875, illustration outside text.
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Document 21: Siemens coke-fired cremation furnace at the Gotha Crematorium (1878). Source: as Doc. 17b, p. 104.
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Document 22: Siemens coke-fired cremation furnace at the Gotha Crematorium (1878). Source: William Eassie, Cremation of the Dead. London, 1875, drawing outside text.
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Document 23: Vertical section of the Gotha Crematorium showing the funeral hall and the cremation furnace. Source: William Eassie, Cremation of the Dead. London, 1875, drawing outside text.
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Document 24: Klingenstierna coke-fired cremation furnace, original model. Source: as Doc. 7, p. 114.
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Document 25: Gebrüder Beck-Dorovius coke-fired cremation furnace. Source: K. Weigt, Almanach der Feuerbestattung. self-published, Hannover, 1909, p. 46.
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Document 26: Klingenstierna-Beck coke-fired cremation furnace. Fig. 95: longitudinal section; Fig. 96: vertical section; Fig. 97: horizontal section at the height of the hearth; Fig. 98: horizontal section at the height of the cremation chamber. Source: as Doc. 17b, p. 108.
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Document 27: R. Schneider coke-fired cremation furnace. Source: F. Schumacher, Die Feuerbestattung. J. M. Gebhardt’s Verlag, Leipzig, 1939, p. 23.
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Document 28: W. Ruppmann coke-fired cremation furnace. Fig. 100: longitudinal section; Fig. 101: horizontal section at the height of the cremation chamber. Source: as Doc. 17b, p. 114.
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Document 28a: W. Ruppmann coke-fired cremation furnace. Fig. 102: vertical section; Fig. 103: horizontal section along the post-combustion chamber. Source: as Doc. 17b, p. 115.
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Document 29: Knös coke-fired cremation furnace. Longitudinal section. Source: as Doc. 17b, p. 118.
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Document 29a: Knös coke-fired cremation furnace. Fig. 105: horizontal Section A-B along the cremation chamber; Fig. 106: horizontal Section C-D.
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Document 30: Fichet cremation furnace, inaugurated on 19 January 1891 at the crematorium of the Père-Lachaise Cemetery in Paris. Source: as Doc. 19, drawing outside text.
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Document 31: Toisul-Fradet gas-fired cremation furnace. Fig. 107: horizontal section at the height of the cremation chamber; Fig. 108: longitudinal section. Source: as Doc. 17b, p. 123.
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Document 32: Rothenbach & Co. naphtha-fired cremation furnace (Swiss Patent No. 86533). Fig. 1: longitudinal section; Fig. 2: vertical section. Source: Georgius, “Neuere Leichenverbrennungstechnik,“ in: Gesundheits-Ingenieur, 46. Jg., 1923, Heft 5, p. 56.
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Document 33: Prometheus experimental electric cremation furnace. Source: Phoenix. Blätter für wahlfreie Feuerbestattung und verwandte Gebiete, Vienna, 1910, Nr. 10, p. 399.
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Document 34: Conley electric cremation furnace (U.S. patent no. 988862, 1911). Source: as Doc. 32, p. 57.
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Document 35: “Cremation furnace with a regenerator and a gas generator connected at the front to the combustion chamber.” W. Sauerland Patent No. 284163, of 12 March 1915. Fig. 1: longitudinal section; Fig. 2: vertical section; Fig. 3: horizontal section.
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Document 36: “Cremation furnace for corpses with regenerator and gas generator” (Leicheneinäscherungsofen mit Regeneratoren und einem Gaserzeuger). Patent F. Siemens, no. 258066, of 18 August 1911. Fig. 1: longitudinal section; Fig. 2: vertical section along the cremation chamber; Fig. 3: vertical section along the hearth.
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Document 37: “Cremation furnace for corpses with regenerator recuperator” (Leichenverbrennungsofen mit Rekuperator). Patent M.J. Kergel, no. 218581, of 4 October 1908. Fig. 1: longitudinal section; Fig. 2: horizontal Section A-A along the cremation chamber.
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Document 37a: as above. Fig. 3: vertical Section B-B.
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Document 38: “Procedure and device for the cremation of corpses with combustion gases and heated air with a heat source” (Verfahren und Vorrichtung zur Einäscherung von Leichen mit Verbrennungsgasen und erhizter Luft mit einer Wärmequelle). Patent of Bunzlauer Werke Lengersdorff & Comp., No. 263725, of 6 September 1913. Fig. 1: vertical section.
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Document 38a: as above. Fig. 2: longitudinal section.
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Document 38b & c: as above. Fig. 3: horizontal section. Fig. 4: vertical Section I-I along the gasifier; Fig. 5: vertical Section II-II along the combustion-air channel and the smoke flue.
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Document 39: “Naphtha-fired Cremation Furnace for Corpses” (Leichenverbrennungsofen mit Ölfeuerung). Patent Gebrüder Körting Aktiengesellschaft in Linden, No. 257576, of 30 June 1911.
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Document 40: “Naphtha- or gas-fired cremation furnace for corpses with an ash receptacle beneath the slanted cremation chamber” (Leichenverbrennungsofen mit Öl- oder Gasfeuerung mit einem unter dem schräg abfallenden Verbrennungsraum liegenden Aschenaufnahmebehälter). Patent W. Buess, no. 279830, of 22 August 1913. Fig. 1: longitudinal section.
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Document 40a: as above. Fig. 2: vertical section; Fig. 3: crucible with burner.
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Document 41: “Electric cremation furnace for corpses” (Elektrischer Leichenverbrennungsofen). Patent L.H.Giddings, No. 244887, of 11 April 1911.
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Document 42: Gebrüder Beck coke- or gas-fired cremation furnace at the Dessau Crematorium: thermotechnical improvement to closures by engineer R. Kessler (1926). Source: R. Kessler, “Rationelle Wärmewirtschaft in den Krematorien nach Massgabe der Versuche im Dessauer Krematorium,” in: Die Wärmewirtschaft, 1927, no. 8, p. 136; original air flap; Fig. 2: improved air flap; Fig. 3: original introduction damper; Fig. 4: improved damper; Fig. 5 (see Doc. 43, top left): original damper of the smoke conduit; Fig. 6 (Doc. 43, top right): improved damper.
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Document 43: as above. Operational furnace instruments. Fig. 7: control levers of the shutters and doors; Fig. 10: thermotechnical devices for controlling the combustion. Source: as Doc. 42, p. 137.
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Document 44: as above. Fig. 8: rear parts of the gas burners; Fig. 9: Gauges for CO and CO2, and for draft and gas pressure. Source: as Doc. 42, p. 138.
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Document 45: as above. Fig. 11: control lever; Fig. 12: Instruments’ Position; Fig. 13: electric switch board of the air compressor. Source: as Doc. 42, p. 139.
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Document 46: as above. Location and arrangement of sensors and gas nozzles. Source: as Doc. 42, no. 9, p. 149.


		

		
				
		
				
A


				
Vertical section


		

		
				
B


				
Rear side


		

		
				
C


				
Horizontal section


		

		
				
1


				
Gas burner


		

		
				
2


				
Feeding door of the gasifier


		

		
				
3


				
Adjustable air vent of the gasifier


		

		
				
4


				
Adjustable air vent of the hearth


		

		
				
5


				
Hearth door (ash chamber)


		

		
				
6


				
Water basin


		

		
				
7


				
Hearth grate


		

		
				
8


				
Gasifier


		

		
				
9


				
Muffle


		

		
				
10


				
Muffle grate


		

		
				
11


				
Inclined plane of post-combustion chamber


		

		
				
12f.


				
Lateral upper left-hand channel connecting the post-combustion chamber to the recuperator (12: inlet; 13: outlet)


		

		
				
14


				
Recuperator


		

		
				
15


				
Discharge channel for the smoke combustion and smoke valve


		

		
				
16


				
Discharge channel for normal combustion and normal valve


		

		
				
17


				
Flue duct


		

		
				
18


				
Chimney


		

		
				
19


				
Ash-chamber door (to take out the ashes of the corpse)


		

		
				
20


				
Adjustable air vent for normal combustion


		

		
				
21


				
Adjustable air vent for combustion of smoke


		

		
				
a


				
Measuring point for muffle temperature (°C)


		

		
				
b


				
Measuring point of discharge gas temperature (°C) during normal combustion and of primary air temperature (°C) during combustion of smoke in lateral upper-right-hand channel


		

		
				
c


				
Measuring point of primary air temperature (°C) during normal combustion and of discharge-gas temperature (°C) during combustion of smoke in lateral upper-left-hand channel


		

		
				
d


				
Measuring point of temperature of gasifier air


		

		
				
e


				
Measuring point of temperature of discharge gas (°C) in flue duct


		

		
				
f


				
Measuring point of draft in normal combustion


		

		
				
g


				
Measuring point of draft in combustion of smoke


		

		
				
h


				
Measuring point of draft in hearth
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Document 47: as above. Cremation experiment with coke, conducted on 5 January 1927 by Engineer R. Kessler. Chart of furnace condition. Source: as Doc. 42, no. 9, p. 154.


		

		
				
The horizontal gives the duration of the various phases of the preheating (Vorheizung) of the furnace and of the subsequent eight cremations, for each one of which is shown the combustion of smoke (Rauchverbrennung) and the normal combustion. 




The vertical axis shows the measured property (from bottom to top):


		
				
0-20


				
Pressure difference in mm water column (= 0.1 mbar)


		

		
				
1-9


				
Zentner (= 50 kg) of coke loaded into gasifier


		

		
				
A


				
Consumption of coke between 7:18 a.m. and 9 p.m. with 0.42 Zentner of incombustibles: 8.72 Zentner (= 436 kg)


		

		
				
B


				
Draft in the flue duct during normal combustion, in mm water column (measured between the furnace and the damper at f and at g)


		

		
				
C


				
Draft in the flue duct during combustion of smoke, in mm water column, (measured between the furnace and the damper at f and at g)


		

		
				
D


				
Draft of the hearth, in mm water column (measured at h)


		

		
				
E


				
Indication of type of smoke (hell: light, dunkel: dark, schwarz: black)


		

		
				
F


				
Opening of air vent for air feed to hearth, mm


		

		
				
G


				
Opening of air vent for air feed to gasifier, mm


		

		
				
H


				
Opening of smoke damper in flue duct during normal combustion, mm


		

		
				
I


				
Opening of the corresponding smoke damper during same combustion, mm


		

		
				
K


				
Opening of smoke damper during combustion of smoke, mm


		

		
				
L


				
Opening of corresponding air vent of primary air during same combustion, mm


		

		
				
M


				
Opening of ash-chamber door (hearth), in mm


		

		
				
The above figures refer to the vertical cross section of the corresponding openings and dampers.
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Document 48: as Doc. 47. Temperature chart. Source: as Doc. 42, no. 9, p. 155.


		

		
				
The horizontal axis gives the duration of the various preheating and cremation phases, as in the previous chart. The vertical axis shows the temperatures:


		
				
A


				
Temperature of the muffle (°C) measured in the center of the vault of the muffle of the furnace (measured at a).


		

		
				
B


				
Temperature of the discharge gas (°C) in normal mode, in the lateral upper right-hand channel (measured at b).


		

		
				
C


				
Temperature of primary air (°C) during smoke combustion mode, in the same channel as in B.


		

		
				
D


				
Temperature of primary air (°C) during normal mode in lateral upper left-hand channel (measured at c).


		

		
				
E


				
Temperature of discharge gas (°C) during smoke combustion mode, in the same channel as in D.


		

		
				
F


				
Temperature of gasifier air (°C) at outlet of gasifier (measured at d).


		

		
				
G


				
Temperature of discharge gas (°C) in flue duct (measured at e).


		

		
				
H


				
Room temperature (°C) on ground floor.


		

		
				
I


				
Room temperature (°C) in basement.


		

		
				
K


				
Outside temperature (°C).


		

	

Above the temperature chart, we have indicated the CO2 + O2 content, the CO2 content and partly the CO content at various times of the preheating and cremation phases.
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Document 49: as above. Cremation experiment with briquet, conducted on 12 January 1927 by engineer R. Kessler. Chart of furnace condition. Source: as Doc. 42, no. 9, p. 156.
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Document 50: as Doc. 49. Temperature chart. Source: as Doc. 42, no. 9, p. 157.
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Document 51: as above. Cremation experiment with gas, conducted on 1 November 1926 by engineer R. Kessler. Chart of furnace condition. Source: as Doc. 42, no. 9, p. 150.
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Document 52: as Doc. 51. Temperature chart. Source: as Doc. 42, no. 9, p. 151.
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Document 53: Cremation furnace of the crematorium at Biel as used by engineer H. Keller for his cremation experiments in 1927. Fig. 1: longitudinal Section A-B; Fig. 2: vertical Section C-D; Fig. 3: horizontal Section E-F; Fig. 4: horizontal Section G-H. Source: H. Keller, “Versuche an einem Feuerbestattungsofen,” special reprint from the journal Archiv für Wärmewirtschaft und Dampfkesselwesen, 1929, no. 6, p. 1.
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Document 54: Chart of cremation experiments conducted by Engineer H. Keller in the electric Brown, Boveri & Co. furnace at the Biel Crematorium on 2 October 1940. Hourly exhaust-gas volume expelled by the exhaust fan during the cremation; first data set. Source: H. Keller, “Ursache der Rauchbildung bei der Kremation,” in: Bieler Feuerbestattungs-Genossenschaft in Biel, Jahresbericht pro 1944. Biel, 1945, illustration outside text.
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Document 55: as Doc. 54, second data set.
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Document 56: as above, experiments of 25 January 1943. Hourly exhaust-gas volume expelled by the exhaust fan during the cremation. Source: as Doc. 54.
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Document 57: as above, experiments of 2 and 6 January 1943. Exhaust-gas analysis during the cremation. Source: as Doc. 54.
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Document 58: as above, experiments of January 1943. Temperature chart. Source: as Doc. 54.
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Document 59: perfected Beck coke-fired cremation furnace (early 1930s). Fig. 1: longitudinal section; Fig. 2: vertical section; Fig. 3: horizontal section at the height of the cremation-chamber grate. Source: W. Heepke, “Die neuzeitlichen Leicheneinäscherungsöfen mit Koksfeuerung, deren Wärmebilanz und Brennstoffverbrauch,” in: Feuerungstechnik, XXI. Jg., 15 August 1933, no. 9, p. 124.
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Document 60: perfected Didier coke-fired cremation furnace (early 1930s). Fig. 1: longitudinal section; Fig. 2: vertical section; Fig. 3: horizontal section at the height of the cremation-chamber grate. Source: as Doc. 59, p. 125.
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Document 61: “Procedure and device for cremation” (Verfahren und Vorrichtung zur Einäscherung). Patent H. Volckmann and L. Ludwig, no. 506627, of 30 October 1928. Fig. 1: longitudinal section along the cremation chamber; Fig. 2: horizontal section along the cremation chamber.
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Document 62: Volckmann-Ludwig gas-fired cremation furnaces at the Hamburg crematorium (prototype). Source: R. Kessler, “Der neue Einäscherungsofen System Volckmann-Ludwig,” in: Zentralblatt für Feuerbestattung, 1931, no. 3, p. 34.
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Document 63: VOLCKMANN-LUDWIG gas-fired cremation furnaces: design of combustion-air intake. Source: Stort, “Der menschliche Körper als Heizstoff,” in: Die Umschau in Wissenschaft und Technik, 1931, no. 26, p. 513.
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Document 64: as above (standard model). Fig. 1: longitudinal section; Fig. 2: vertical section. Source: as Doc. 27, p. 24.
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Document 65: as above. Longitudinal section. Source: H. Manskopf, “Gas als Brennstoff für Einäscherungsöfen,” in: Das Gas- und Wasserfach, 1933, no. 42, p. 773.
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Document 66: as above, device at the Stuttgart Crematorium (1931). Fig. 1: longitudinal Section g-h; Fig. 2: vertical Section c-d; Fig. 3: horizontal Section a-b; Fig. 4: vertical Section e-f. Source: H. Wolfer, “Der neue ‘Volckmann-Ludwig’-Einäscherungsofen im Stuttgarter Krematorium,” in: Gesundheits-Ingenieur, 1932, no. 13, p. 151.
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Document 67: “Corpse-Cremation Furnace” (Leichenverbrennungsofen). Patent W. Ruppmann, No. 669645, of 23 June 1936. Fig. 1: vertical section (cremation chamber and combustion-air intake system); Fig. 2: longitudinal section (cremation chamber and construction system of the grate).
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Document 68: E. Emch & Co. gas-fired cremation furnace at the Zürich Crematorium (1932). Vertical and longitudinal sections (cremation chamber and recuperator). Source: R. Henzi, “Die Zürcher Einäscherungsöfen mit Gasfeuerung,” in: Schweiz. Verein von Gas- und Wasserfachmännern, Zürich, March 1934, no. 3, p. 64.
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Document 69: E. Emch & Co. gas-fired cremation furnace at the Zürich Crematorium (1935). Vertical and longitudinal sections (cremation chamber and recuperator). Source: P. Schläpfer, “Betrachtungen über den Betrieb von Einäscherungsöfen,” in: Schweiz. Verein von Gas- und Wasserfachmännern, Zürich, July 1938, no. 7, p. 150.
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Document 70 & 71: Fig. 9: Chart of 5 cremations conducted on 30 November 1932 in Furnace II at the Zürich Crematorium. “Variation of CO2 content, muffle temperature and combustion-gas temperature in the flue of Furnace II during 5 cremations.” Fig. 10: Chart of 8 cremations conducted on 27 February1936 in Furnace III at the Zürich Crematorium. “Variation of CO2 content, muffle temperature and combustion-gas temperature in the flue of Furnace III during 8 cremations.” Source: as Doc. 69, p. 156.
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Document 72: Fig. 11: “Flue-gas losses in kcal/minute and in % of the amount of heat concurrently added by combustion as a function of the CO2 contents of the combustion gas”. Source: as Doc. 69, p. 156.
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Document 73: Thermal balance of Furnaces II and III at the Zürich Crematorium. “Variation of the caloric needs per cremation as a function of the number of cremations per day”. Source: as Doc. 69, p. 157.
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Document 74: E. Emch & Co. electric cremation furnace (1930). Vertical section. Source: F. Hellwig, “Vom Bau und Betrieb der Krematorien,” in: Gesundheits-Ingenieur, 1931, no. 25, p. 397.
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Document 75: Fig. A: vertical section of the old W. Ruppmann coke-fired cremation furnace at Biel; Fig. B: vertical section of the Brown, Boveri & Co experimental electric cremation furnace. Source: H. Keller, “Der elektrische Einäscherungsofen im Krematorium Biel,” in: Bieler Feuerbestattungs-Genossenschaft in Biel, Jahresbericht pro 1933. Biel, 1934, p. 5.
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Document 76: A (bottom): horizontal section of the old W. Ruppmann coke-fired cremation furnace at Biel; B (top): horizontal section of the Brown, Boveri & Co experimental electric cremation furnace. Source: as Doc. 75.
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Document 77: Brown, Boveri & Co electric cremation furnace (standard model). “Schematic representation of an electric cremation furnace with related recuperator, fresh air and flue gas fan.” G. Keller, “Die Elektrizität im Dienste der Feuerbestattung,” Aktiengesellschaft Brown, Boveri & Cie, Baden (Switzerland); special reprint of Brown Boveri Mitteilungen, no. 6/7, 1942, p. 3.
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Document 78: Temperature chart of 3 cremations in a coke-fired cremation furnace. Source: as Doc. 59, no. 8, p. 110.
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Documents 79 & 80: Top: temperature chart of 5 cremations conducted on 26 October 1933 in Furnace III (E. Emch & Co.) at the Zürich Crematorium. Bottom: temperature chart of 7 cremations conducted on 27 October 1933. Source: as Doc. 68, p. 66.
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Documents 81 & 82: Fig. 6: Temperature chart of 5 cremations conducted on 23 October 1931 in the Volckmann-Ludwig gas-fired cremation furnace at the Stuttgart Crematorium. Fig. 7: Temperature chart of 5 cremations conducted on 30 October 1931 in the same furnace. Source: as Doc. 66, no. 14, p. 163.
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Document 83: Temperature chart of a cremation conducted on 24 April 1934 in the Brown, Boveri & Co. electric cremation furnace at the Biel Crematorium. Source: as Doc. 75, p. 13.
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Document 84: Temperature chart of 2 cremations conducted on 19 April 1934 in the same furnace as above. Source: ibid., p. 14
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Document 85: Fig. 2 (left): Temperature chart of a metallic-coil recuperator; Fig. 3 (right): Temperature chart of 4 cremations conducted in 1942 in the Brown, Boveri & Co. electric cremation furnace at the St. Gallen Crematorium. Source: as Doc. 77, p. 4.
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Document 86-1a: List of cremations at the Bielefeld Crematorium (5-23 December 1941). Source: Sennefriedhof Bielefeld.
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Document 86-1b: continued.
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Document 86-2a: continued.
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Document 86-2b: continued.
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Document 86-3a: continued.
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Document 86-3b: continued.
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Document 87: Duration of a cremation as a function of the temperature in a modern gas-fired cremation furnace. Source: E.W. Jones, “Factors which affect the process of cremation.” Extract from the Cremation Society of Great Britain’s Annual Cremation Conference Report, 1975, p. 88.
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Document 88: Fig. 6: Behavior of wall temperature in a badly insulated muffle at various points of heating it up. Source: as Doc. 69, p. 154.
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Document 89: Fig. 7: Behavior of wall temperature in a well-insulated muffle at various points of heating it up. Source: as Doc. 69, p. 155.
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Document 90: Coke consumption per cremation for several consecutive cremations. Source: P. Schläpfer, “Ueber den Bau und den Betrieb von Kremationsöfen.” Special reprint from the Jahresbericht des Verbandes Schweizer. Feuerbestattungsvereine, Zürich, 1937, p. 36.
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Document 90a: Monthly average coke consumption per corpse as a function of the number of cremations per month. (a) and (b) give the maximum and minimum fuel consumption, respectively. Source: ibid.
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Document 91: Article by engineer Wilhelm Heepke, “Die neuzeitlichen Leicheneinäscherungsöfen mit Koksfeuerung, deren Wärmebilanz und Brennstoffverbrauch”, in: Feuerungstechnik, XXI. Jg., 15 August 1933, no. 8, pp. 123-128.
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Document 91: continued
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Document 91: continued
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Document 91: continued
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Document 91: continued
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Document 91: continued
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Document 92a: “Ordinance for the Implementation of the Cremation Act” of 10 August 1938. Source: Reichsgesetzblatt, Jahrgang 1938, Teil I, pp. 1000f.
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Document 92a: continued
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Document 92b: Reproduction of a cremation register. Annex to the “Ordinance for the Implementation of the Cremation Act.” Source: ibid., p. 1003.
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Document 93: Field cremation furnace, system Friedrich Siemens. Source: as Doc. 20, illustration outside text.
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Document 94: Feist apparatus for mass cremations. Source: as Doc. 7, p. 126.
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Document 95: Adolf Marsch shaft cremation furnace for mass cremations; vertical section. Source: “Masseneinäscherung von Kriegerleichen im Felde als Schutz gegen Seuchengefahr und später fühlbar werdende Verkehrhindernisse,” Phoenix. Blätter für wahlfreie Feuerbestattung und verwandte Gebiete, Vienna, XXX. Jg., 1917, Nr. 2, columns 39f.
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Document 95a: as above, horizontal section. Source: ibid., columns 41f.
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Document 96: “Shaft furnace for the simultaneous cremation of a larger number of human corpses or animal carcasses” (Schachtofen zur gleichzeitigen Einäscherung einer grösseren Anzahl von Menschenleichen oder Tierkadavern). Patent Adolf Marsch, No. 331628, of 30 September 1915. Fig. 1: vertical section; Fig. 4: a load of 9 cadavers; Fig. 5: loading grate.
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Document 96a: as above. Fig. 2: horizontal section along Line A-B of Fig. 1; Fig. 3: horizontal section along Line C-D of Fig. 1.


		

		
				
– Figure 1 (Doc. 96) is an axial section of the furnace.

– Figure 2 (Doc. 96a) is a section of the base along Line A-B, in Figure 1.

– Figure 3 (Doc. 96a) is a section of the base along Line C-D, in Figure 1.

– Figure 4 (Doc. 96) represents a pile of corpses constituted by three layers of three corpses each placed one on top of the other.

– Figure 5 (Doc. 96) shows the wooden grate on which the pile of corpses is arranged and on which it is introduced into the furnace.
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Document 97: Feist furnace for mass cremations (standard model). Source: W. Heepke, Die Kadaver-Vernichtungsanlagen, Verlag von Carl Marhold, Halle a.S., 1905, p. 46.
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Document 98: H. Kori cremation furnace for incinerating animal carcasses and slaughterhouse refuse. Source: as Doc. 97, p. 39.
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Document 99: H. Kori cremation furnace for incinerating animal carcasses and slaughterhouse refuse at Liegnitz. Source: as Doc. 97, p. 41.
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Document 100: H. Kori cremation furnace for incinerating animal carcasses and slaughterhouse refuse for combined operation (connected to the flue of a boiler system). Source: as Doc. 97, p. 44.
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Document 101: H.R. Heinicke gas-fired cremation furnace, system Volckmann-Ludwig. Longitudinal section. Source: Heinicke Feuerungs- und Schornsteinbau, H.R. Heinicke Einäscherungsofen, undated commercial brochure.


1: Extraction hood; 2: Introduction door; 3: Thermocouple; 4: Exit air vents; 5: Combustion chamber (muffle); 6: Refractories and insulation; 7: Gas or naphtha burner; 8: Inspection hole; 9: Muffle damper; 10: Closure of post-combustion chamber; 11: Post-combustion chamber; 12: Gas or naphtha burner; 13: Grate; 14: Ash removal; 15: Smoke discharge.
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Document 102: Asea Brown Boveri electric cremation furnace, operating principle. Documents 102-104b were kindly provided by that company.


1: Furnace; 2: Furnace door; 3: Cremation chamber; 4: Ash plate and post-combustion channels; 5: Observation of temperature and of draft; 6: Ash removal; 7: Blower for primary air; 8: Blower for secondary air; 9: Blower for air on ash plate; 10: Cupola: deaeration; 11: Door control; 12: Introduction trolley; 13: Discharge gas channel; 14: Observation of discharge gas; 15: Chimney damper; 16: Chimney-damper-raising device; 17: Damping chamber; 18: Chain curtain; 19: Electricity-control board; 20: Ash-preparation cabinet; 21: Injector blower; 22: Control valve; 23: Injector tube; 24: Electrostatic dedusting device; 25: Closure; 26: Inspection port; 27: Chimney
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Document 103: Asea Brown Boveri electric cremation furnace, model RK1-S.
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Document 103a: Doc. 103 enlarged, left-hand half.
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Document 103b: Doc. 103 enlarged, right-hand half.
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Document 104a: Cremation hall equipped with two Asea Brown Boveri electric cremation furnaces.
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Document 104b: ditto.
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Document 105: Ferbeck-Vincent gas-fired cremation furnace, Model C411. Source: Fours de crémation. Modulaires, Type C 411. Undated promotional brochure kindly provided by that company.


1: Introduction door; 2: Manual emergency control; 3: Preheating burner; 4: Air-feed tubes; 5: Manhole; 6: Post-combustion burner; 7: Secondary hearth; 8: Mobile grate; 9: Built-in grinder; 10: Urn; 11: Air-heating circuit; 12: Control panel.
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Document 106: Tabo gas-fired cremation furnace. Source: Equipements de crémation Tabo. Undated advertising brochure kindly provided by that company.


1: Introduction door; 2: Vault of the combustion chamber, heat accumulation; 3: Secondary air; 4: Primary air (upper); 5: Primary air (lower); 6: Manhole; 7: Inspection window; 8: Funnel; 9: Mobile grate; 10: Ash container; 11: Oven floor; 12: Register (smoke damper); 13: Gas or oil supply.
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Document 107: Ener-Tek II gas-fired cremation furnace. Source: Fred A. Leuchter, An Engineering Report on the Alleged Execution Gas Chambers at Auschwitz, Birkenau and Majdanek Poland, Fred A. Leuchter, Associates, Boston, Mass., April 5, 1988, p. 122.
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Document 107a: as above, p. 123
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Document 108: Multi-storey furnace (Etagenofen, left) and flat-bed furnace (Flachbettofen, right) with market share in Germany (73.9% versus 26.1%). Source: R. Sircar, “Untersuchung der Emissionen aus Einäscherungsanlagen und der Einsatzmöglichkeiten von Barrierenentladungen,” PhD thesis, University of Martin-Luther, Halle-Wittenberg, 28 June 2002, p. 14.
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Document 109: Ruppmann cremation furnace (without smoke filter). Source: G. Schetter, H. Burk, “Das Krematorium Dresden. Ein Beispiel für umweltgerechte Einäscherung unter betriebswirtschaftlichen Gesichtspunkten,” Friedhofskultur, Jg. 96, October 2006, in PDF, p. 5.
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Document 109a: Therm-Tech gas-fired cremation furnace at Tualatin, Oregon, USA. Source: http://thermtec.com/sites/default/files/pdf-library/SQC-400 SPECS.pdf.


		

	

 


	

II. Topf, Civilian Activities
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Document 110: The founders of the company J.A. Topf & Söhne: J.A. Topf and his sons Julius and Ludwig. Source: Stadtarchiv Erfurt, 5/411 A-76.
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Document 111: Description of the Topf Company’s activities. Source: Deutschlands Städtebau: Erfurt, Bearbeitet im Auftrage des Magistrats von Stadtbaurat Boegl, Erfurt. “Dari”, Deutscher Architektur- und Industrie-Verlag. Berlin-Halensee, 1922.
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Document 112: The German crematoria as of 1927. Source: IV. Jahrbuch des Verbandes der Feuerbestattungs-Vereine Deutscher Sprache 1928. Herausgegeben zum 22. Verbandstage am 4. bis 8. Juli in Bremen vom Verbandsvorstande. Königsberg Pr., 1928, pp. 82-87.
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Document 112: continued.
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Document 112: continued.
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Document 112: continued.
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Document 112: continued.
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Document 113: “Cremation Furnaces for Crematoria, System Topf.” Advertisement from just before Word War I. Source: III. Jahrbuch des Verbandes der Feuerbestattungs-Vereine Deutscher Sprache. Druck von Carl Wull, Heilbronn a. N., 1913, p. 175.


				
Document 114: “Topf Cremation Furnaces.” Advertisement from the early 1930s. Source: R. Nagel, Die Vorzüge der Feuerbestattung. self-published, Vienna, 1931, p. 27.
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Document 115: “Topf Cremation Furnaces.” Advertisement from the early 1930s. Source: V. Jahrbuch des Verbandes der Feuerbestattungs-Vereine Deutscher Sprache. Königsberg Pr. 1930.
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Document 116: “Mechanical Cremation Furnaces for Operation with Electricity, Gas and Coke”. Advertisement from the mid-1930s. Source: www.topfundsoehne.de.
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Document 117: Advertisements by various companies active in the cremation sector at the beginning of the 20th century. Source: II. Jahrbuch des Verbandes der Feuerbestattungs-Vereine Deutscher Sprache. Vereinsbuchdruckerei, Pyrmont 1912, p. 147.


				
Document 118: “Cremation Furnaces System Ruppmann.” Advertisement from just before Word War I. Source: as Doc. 113, p. 176.
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Document 119: “The Cremation Furnace System Ruppmann.” Advertising brochure published around 1918.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 119: continued.
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Document 120: “Cremation Furnace System Ruppmann.” Advertisement from the early 1930s. Source: as Doc. 114, p. 28.


				
Document 121: “Cremation Facilities System Ruppmann.”  Advertisement from the early 1930s. Source: as Doc.114, p. 29.
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Document 122: “Cremation devices” by Gebrüder Beck and “Cremation Furnaces System Richard Schneider.” Advertisement from the early 20th Century. Source: as Doc. 117, p. 146.


				
Document 123: “Cremation Devices” by Gebrüder Beck.  Advertisement from the early 20th Century. Source: as Doc. 113, p. 172.
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Document 124: “Cremation Furnaces System Richard Schneider.”  Advertisement from the early 20th Century. Source: as Doc. 113, p. 173.


				
 Document 125: “Cremation furnaces as well as all industrial furnaces” by Danubia A.G.  Advertisement from the early 1930s. Source: as Doc. 114, p. 30.
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Document 126: Cremation Furnaces System Julius Schmalz. Advertisements from the early 1930s. Source: as Doc. 114, p. 31.


				
Document 127: Cremation Furnaces System Franz Carl W. Gaab. Advertisement from the early 20th Century. Source: as Doc. 113, p. 174.
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Document 128: Photo of the Topf engineer Kurt Prüfer probably dating to the 1930s. Source: www.topfundsoehne.de.
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Document 129: “A Novel Cremation Procedure”. Article by Kurt Prüfer. Source: Die Urne, 4. Jg., Nr. 3, March 1931, pp. 27-29.
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Document 129: continued.
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Document 130: “Topf around the world” during the 1930s. Source: www.topfundsoehne.de.
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Document 131: Technical departments of the Topf Company during the 1940s. Source: Stadtarchiv Erfurt, 5/411 A 174.
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Document 131: continued.
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Document 131: continued.
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Document 131: continued.
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Document 131: continued.
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Document 132: General structure of the Topf Company during the 1940s. Source: Stadtarchiv Erfurt, E, 5/411 A 163.
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Document 132: continued.
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Document 132: continued.
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Document 132: continued.
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Document 132: continued.
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Document 132: continued.
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Document 132: continued.
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Document 132: continued.
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Document 132: continued.
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Document 132: continued.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 132: continued.
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Document 132: continued.
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Document 132: continued.
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Document 133: Topf coke-fired cremation furnace (early 1920s). Source: B. Reichenwallner, Tod und Bestattung. Katakomben-Verlag/B. Reichenwallner, Munich, 1926, p. 27.


Isolierung: thermal insulation; Schauluke: inspection hole; Einäscherungs-Kammer: cremation chamber; Absperrschieber: damper closing duct from gasifier to cremation chamber; Füllschacht: coke-loading shaft; Generator: gas generator/gasifier; Asche-Entnahme: ash-extraction door; Rost: gasifier grate; Rekuperation: recuperator; Luft-Eintritt: air access to the recuperator; Rauchkanal: smoke duct.
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Document 134: “Furnaces for Crematoria System Topf”. Promotional brochure of 1926.
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Document 134: continued.
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Document 134: continued.
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Document 134: continued.
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Document 134: continued.
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Document 134: continued.
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Document 135: Topf gas-fired cremation furnace, Model 1934. Source: H. Etzbach, Der technische Vorgang bei einer Feuerbestattung. Johannes Friese, Cologne, 1935, p. 4.
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Document 136: “Gas-fired Cremation Furnace System J.A. Topf & Söhne”; new model. Source: F. Schumacher, Die Feuerbestattung. J.M. Gebhardt’s Verlag, Leipzig, 1929, p. 26.
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Document 137: Letter from the municipal administration of Wiesbaden to the Topf Company of 19 December 1949 regarding improvement work done by chief engineer Klettner. Document kindly submitted by J.M. Boisdefeu.
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Document 138: Letter from the Topf Company of 6 April 1948 to the city commandant’s office, First Lieutenant Proskurin, Stadtarchiv Erfurt, 5/411 A 100.
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Document 139: Topf electric cremation furnace as installed at the Erfurt Crematorium in 1933. Fig. 2: longitudinal section. Fig. 6: sketch of the combustion-air channels. Source: K. Weiss, “Der erste deutsche elektrisch beheizte Einäscherungsofen im Krematorium Erfurt,” in: Gesundheits-Ingenieur, 57. Jg., Nr. 37, 1934, pp. 453, 455.
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Document 140: First Topf electric- and gas-fired cremation furnace of 1934. Source: Stadtarchiv Erfurt, 4/411 A 97.
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Document 141: as above.
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Document 142: Temperature chart for cremations conducted on 17 and 18 April 1934 in the first Topf electric cremation furnace at the Erfurt Crematorium. Source: as Doc. 139, p. 456.


Graphs from top to bottom: 1: temperature at the center of the muffle; 2: temperature in the rear portion of the muffle; 3: temperature of the inclined ash plane; 4: temperature of the combustion air; 5: temperature of the flue gases; 6: power consumption.
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Document 143: Second Topf electric cremation furnace at the Erfurt Crematorium of 1936. Fig. 1: longitudinal section. Fig. 2: vertical section. Fig. 3: horizontal Section c-d. Fig. 4: horizontal Section e-f. Source: K. Weiss, “Die Entwicklung des elektrisch beheizten Einäscherungsofens im Krematorium Erfurt,” in: Gesundheits-Ingenieur, 60. Jg., Nr. 11, 1937, p. 159.
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Document 144: as above, longitudinal section. Source: R. Jakobskötter, “Die Entwicklung der elektrischen Einäscherung bis zu dem neuen elektrisch beheizten Heissluft-Einäscherungsofen in Erfurt,” in: Gesundheits-Ingenieur, 64. Jg., Nr. 43, 1941, p. 581.
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Document 145: as above, vertical section. Source: as Doc. 144, p. 582.
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Document 146: Temperature curves of two cremations conducted in the second Topf electric cremation furnace at the Erfurt Crematorium (1936 or 1937). Source: as Doc. 143, p. 160. a: first cremation; b: second cremation. The other curves indicate the temperature of the combustion air and that of the spent gases.
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Document 147: Vertical section of the second (and third) Topf electric cremation furnace at the Erfurt Crematorium. Source: as Doc. 144, p. 583.
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Document 148: Charts of three cremations conducted in the third Topf electric cremation furnace at the Erfurt Crematorium of 1939. Source: as Doc. 144, p. 586.


In the upper chart, the vertical axis shows the draft in mm water column; the curves depict the course of the cremations. Letter a indicates the beginning of the cremation, b the end of the combustion of the coffin, and c the end of the combustion of the solid parts of the corpse. The temperatures shown at the top are those at the beginning of each cremation.


The lower chart refers to the temperature of the spent gases in the flue-gas channel.
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Document 149: Topf electric cremation furnace. Standard model of the late 1930s. Source: as Doc. 144, p. 587.


1. Prunktür: decorative muffle door; 2. Isolierabsperrschieber: insulating closing slider; 3. Muffelabsperrschieber: muffle’s closing damper; 4. Lufterhitzer: air heater; 5. Rauchkanal: smoke duct; 6. Einäscherungskammer: cremation chamber; 7. Heizspulen: heating coils; 8. Lufteintritte: openings of combustion-air channels; 9. Aschewagen: ash cart; 10. Luftverteiler: combustion-air distributor; 11. Schauluke: inspection hole; 12. Luftverteiler: combustion-air distributor; 13. Drehrost DRP: patented tiltable grate; 14. Schauluke: inspection hole; 15. Drehrost für die Nachverbrennung: tiltable grate for post-combustion; 16. Ascheentnahmetür: ash-removal door.
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Document 150: Patent J.A. Topf & Söhne in Erfurt, No. 324252. “Device for the introduction of the coffin for cremation furnaces with support cart that can be raised and lowered.” 24 April 1915. Source: Deutsches Patentamt.
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Document 150: continued.
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Document 150: continued.
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Document 150: continued.
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Document 150: continued.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 151: Patent J.A. Topf & Söhne in Erfurt, No. 493042. “Device for post-combustion of residues in corpse-cremation furnaces.” 13 February 1930. Source: Deutsches Patentamt.
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Document 151: continued.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 151: continued.
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Document 152: Patent Viktor Quehl in Gera, No. 561643, transferred to J.A. Topf & Söhne on 17 May 1934. “Cremation furnace with tiltable grates.” Source: Deutsches Patentamt.
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Document 152: continued.
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Document 152: continued.
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Document 153: Patent Wilhelm Basse in Hamburg, No. 638582, transferred to J.A. Topf & Söhne on 27 November 1937. “Incineration furnace.” Source: Deutsches Patentamt.
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Document 153: continued.
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Document 153: continued.
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Document 153: continued.
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Document 154: Patent J.A. Topf & Söhne in Erfurt, No. 659405. “Loading device for incineration furnaces.” 7 April 1938. Source: Deutsches Patentamt.
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Document 154: continued.
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Document 154: continued.
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Document 155: J.A. Topf & Söhne in Erfurt, patent application for “Continually operating corpse-combustion furnace for large-scale operation.” 4 November 1942. Source: Deutsches Patentamt.
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Document 155: continued.
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Document 155: continued.
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Document 155: continued.
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Document 155: continued.
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Document 155: continued.
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Document 155: continued.
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Document 155: continued; schematic drawing of the furnace.
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Document 156: Patent J.A. Topf & Söhne in Erfurt, No. 494136. “Retractable slag-grate for hearths with air feed from below.” 6 March 1930. Source: Deutsches Patentamt.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 156: continued.
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Document 156: continued.
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Document 157: Patent J.A. Topf & Söhne in Erfurt, No. 576135. “Plate-grate with nozzles.” 20. April 1933. Source: Deutsches Patentamt.
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Document 157: continued.
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Document 157: continued.
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Document 158: Patent J.A. Topf & Söhne in Erfurt, No. 587149. “Process and furnace for the recovery of lead and pieces of wires from cables.” 12 October 1933. Source: Deutsches Patentamt.
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Document 158: continued.
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Document 158: continued.
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Document 158: continued.
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Document 159: Patent application J.A. Topf & Söhne in Erfurt of 16 November 1942. “Air-cooled grate plate for mechanical push grate.” Source: Deutsches Patentamt.
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Document 159: continued.
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Document 159: continued.
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Document 159: continued.
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Document 159: continued.
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Document 159: continued.
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Document 160: Patent J.A. Topf & Söhne, Wiesbaden, No. 861731. “Process and device for the combustion of corpses, carrion, or parts thereof.” 24 June 1950. Source: Deutsches Patentamt.
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Document 160: continued.
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Document 160: continued.
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Document 160: continued.
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Document 160: continued.
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Document 161: Maschinenfabrik J.A. Topf & Söhne, Erfurt, “Topf Waste Incinerator.” Promotional brochure of 1940. Source: RGVA, 502-1-327, pp. 161-164a.
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Document 161: continued.
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Document 161: continued.
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Document 161: continued.
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Document 161: continued.
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Document 161: continued.
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Document 161: continued.
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Document 161: continued.
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Document 162: Topf gas-, naphtha- or coke-fired waste incinerator, Model AV. Source: www.topfundsoehne.de.


		

	

 


	

III. Topf, Correspondence with the SS
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Document 163a: J.A. Topf & Söhne Drawing No. D 58173 of 6 January 1941 coke-fired “single-muffle cremation furnace” for the SS New Construction Office of the Concentration Camp Mauthausen. Longitudinal vertical section; Source: BAK, NS 4/Ma 54. Numbers added by the author. See text of Part 1 for details.
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Document 163b & c: as above. Top: transverse vertical section through the smoke flue; bottom: horizontal section at the height of the grate. Numbers added by the author. See text of Part 1 for details.
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Document 164: “Cost estimate,” by J.A. Topf & Söhne of 6 January 1941 for the SS New Construction Office of Mauthausen Concentration Camp regarding a single- or double-muffle coke-fired cremation furnace. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 164: continued.
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Document 164: continued.
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Document 164: continued.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 164: continued.
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Document 165: Mobile cremation furnace system Topf.” Source: www.topfundsoehne.de.
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Document 166: Topf naphtha-fired mobile cremation furnace.
Source: www.topfundsoehne.de.
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Document 167: Topf naphtha-fired mobile double-muffle cremation furnace. Source: www.topfundsoehne.de.
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Document 168: Bill of lading of 12 December 1940 to the SS New Construction Office of Concentration Camp Mauthausen about the parts for a Topf naphtha-fired mobile double-muffle cremation furnace. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 168: continued.
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Document 169: Invoice from J.A. Topf & Söhne of 5 February 1941 for the delivery of one Topf naphtha-fired mobile double-muffle cremation furnace to the SS New Construction Office of Concentration Camp Mauthausen. (Rechnung Nr. D 41/107). Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 169: continued.
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Document 170: Forced-draft chimney with centrifugal fan. Source: A. Cantagalli, Nozioni teorico-pratiche per i conduttori di caldaie e generatori di vapore. G. Lavagnolo Editore, Turin 1940, p. 90.
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Document 171: “Cost estimate” by J.A. Topf & Söhne of 21 December 1939 for the SS New Construction Office of the Buchenwald Concentration Camp regarding a coke- or naphtha-fired double-muffle cremation furnace. Document NO-4448.
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Document 171: continued.
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Document 171: continued.
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Document 171: continued.
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Document 172: Drawing by J.A. Topf & Söhne D 56570 of 21 December 1939 “Naphtha-fired double-muffle cremation furnace” for the Buchenwald Concentration Camp. Document NO-4444.
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Document 172a: as above, detail; numbers added; see text of Part 1.
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Document 172-b & c: as above, redrawn details with numbers added; longitudinal (top) and trans Płaszów verse vertical section (bottom). See text of Part 1.
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Document 173: Crematorium of the Buchenwald Concentration Camp (December 1939). Document NO-4444.
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Document 174: Drawing of the crematorium at Buchenwald Camp (January 1940). Document NO-4445.
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Document 175: Crematorium at the Płaszów Camp. Number and date illegible. Source: www.topfundsoehne.de.
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Document 176: Report by SS-Oberscharführer Pollok of 30 May 1942 on the damage to the chimney of Crematorium I at Auschwitz Main Camp. Source: RGVA, 502-1-312, p. 64.
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Document 177: Static calculations for the new chimney for Crematorium I at Auschwitz performed by R. Koehler on 20 June 1942. Source: RGVA, 502-1-316, pp. 44-46a.
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Document 177: continued.
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Document 177: continued.
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Document 177: continued.
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Document 178 (top and bottom): Drawing by R. Koehler of the new chimney for Crematorium I at Auschwitz for the Central Construction Office. 20 June 1942. Source: RGVA, 502-2-23, p. 17.
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Document 179: Drawing by R. Koehler of the flue ducts to the new chimney for Crematorium I at Auschwitz for the Central Construction Office. 11 August 1942. Source: RGVA, 502-2-23, p. 18.
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Document 180: Summary of labor performed during the construction of the new chimney for Crematorium I at Auschwitz Main Camp (Schornstein-Krematorium BW. 11). 7 December 1942. Source: RGVA, 502-1-318, p. 5.
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Document 181: Report by SS-Oberscharführer Pollok to the head of the Central Construction Office of 6 July 1942 on the danger of collapse of the old chimney of Crematorium I at Auschwitz. Source: RGVA, 502-1-312, p. 31.
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Document 182: Letter from the head of the Central Construction Office to the camp commandant of 13 August 1942 about the damaging of the new chimney of Crematorium I at Auschwitz. Source: RGVA, 502-1-312, p. 27.
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Document 183: Letter from the head of the Central Construction Office to the head of the garrison administration of 16 July 1943 regarding the suspension of activities at Crematorium I at Auschwitz. Source: RGVA, 502-1-324, p. 1.
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Document 184: Drawing of the Birkenau Camp. October 1941. (Location sketch of Construction Objects BW 21 and 22 “Einfriedigung”, fences). Source: RGVA, 502-1-235, p. 13.
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Document 185: Section enlargement of the “Lay-out plan of the PoW camp at Auschwitz, Upper Silesia, Plan No. 885,” drafted by SS-WVHA on 5 January 1942. Source: RGVA, 502-2-95, p. 7.
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Document 186: Order confirmation by J.A. Topf & Söhne to the SS Construction Office at Auschwitz of 4 November 1941 regarding 5 coke-fired triple-muffle cremation furnaces for Crematorium II at Birkenau with auxiliary equipment and a waste incinerator. Source: RGVA, 502-1-313, pp. 81-83.
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Document 186: continued.
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Document 186: continued.
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Document 187: “File memo” by SS-Untersturmführer Ertl of 21 August 1942. Source: RGVA, 502-1-313, pp. 159f.
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Document 187: continued.
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Document 188: Final accounting to J.A. Topf & Söhne of November 1943 regarding the construction of 5 triple-muffle cremation furnaces for Crematorium II at Birkenau. Source: RGVA, 502-2-26, pp. 226-228.
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Document 188: continued.
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Document 188: continued.
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Document 188: continued.
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Document 189: Final accounting to J.A. Topf & Söhne of November 1943 regarding the construction of 5 triple-muffle cremation furnaces for Crematorium III at Birkenau. Source: RGVA, 502-2-26, pp. 211-213.
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Document 189: continued.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 189: continued.
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Document 189: continued.
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Document 190: Copy of a letter from the SS business manager at the Higher SS- and Police Leader’s office of the Government General of 16 August 1943 regarding Topf cremation furnaces ordered for Mogilev (one-and-a-half 8-muffle furnaces). Source: WAPL, Central Construction Office, 268, p. 132.
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Document 191: Letter from the Head of Constructions of the Trawniki Camp to the Central Construction Office of the Lublin Concentration Camp of 2 September 1943 regarding the Topf furnaces of the Mogilev Contract. Source: WAPL, Central Construction Office, 268, p. 147.
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Document 192: First list of day wages of the Huta Company for initial work performed at the construction site of Crematorium IV from 23 September to 3 October 1942. Source: RGVA, 502-2-54, p. 45.
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Document 193: “Cost Estimate” by J.A. Topf & Söhne of 13 November 1940 regarding the second Topf coke-fired double-muffle cremation furnace for Crematorium I at Auschwitz. Source: RGVA, 502-1-327, pp. 168-172.
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Document 193: continued.
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Document 193: continued.
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Document 194: “Cost Estimate” by J.A. Topf & Söhne of 1 November 1940 regarding a Topf coke-fired double-muffle cremation furnace for the SS New Construction Office of Concentration Camp Mauthausen. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 194: continued.
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Document 194: continued.
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Document 195: “Cost Estimate” by J.A. Topf & Söhne of 30 April 1941 regarding a Topf coke-fired single- or double-muffle cremation furnace for the SS New Construction Office of Mauthausen Concentration Camp. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 195: continued.
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Document 195: continued.
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Document 196: “Cost Estimate” by J.A. Topf & Söhne of 31 October 1941 regarding a Topf coke-fired double-muffle cremation furnace for Concentration Camp Mauthausen. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 196: continued.
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Document 196: continued.
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Document 197: Bill of lading by J.A. Topf & Söhne to the SS New Construction Office Auschwitz of 17 January 1941 regarding the parts of the second Topf coke-fired double-muffle cremation furnace for Crematorium I at Auschwitz. Source: RGVA, 502-1-327, pp. 201-203.
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Document 197: continued.
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Document 197: continued.
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Document 198: “Cost Estimate” by J.A. Topf & Söhne of 25 September 1941 regarding the third Topf coke-fired double-muffle cremation furnace for Crematorium I at Auschwitz. Source: RGVA, 502-2-23, pp. 264-267.
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Document 198: continued.
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Document 198: continued.
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Document 199: Bill of lading by J.A. Topf & Söhne to the SS New Construction Office Auschwitz of 21 October 1941 regarding the parts of the third Topf coke-fired double-muffle cremation furnace for Crematorium I at Auschwitz. Source: RGVA, 502-1-312, pp. 104-105.
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Document 199: continued.
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Document 200: “Final Invoice” of J.A. Topf & Söhne back-dated to 16 December 1941 regarding the third Topf coke-fired double-muffle cremation furnace for Crematorium I at Auschwitz. Source: RGVA, 502-2-23, pp. 261-261a.
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Document 200: continued.
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Document 201: Bill of lading by J.A. Topf & Söhne to SS Construction Office Gusen of 12 January 1943 regarding the parts for a Topf coke-fired double-muffle cremation furnace. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 201: continued.
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Document 201: continued.
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Document 202: Drawing by J.A. Topf & Söhne No. D 57253 “Coke-fired cremation furnace and foundation plan,” 10 June 1940. Drawing of the first furnace for Crematorium I at Auschwitz. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 202a: as above, longitudinal section.
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Document 202b: as above, horizontal section. Numbers added by Carlo Mattogno. See text of Part 1 for details.
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Document 202c & d: as above, vertical sections. 202d (bottom): section through the flue ducts. Numbers added by Carlo Mattogno. See text of Part 1 for details.
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Document 202e: as above, setup of the chimney. Numbers added by Carlo Mattogno. See text of Part 1 for details.
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Document 203: “List of materials for a Topf double-muffle cremation furnace” for the SS New Construction Office of Gusen Camp on 23 January 1943. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 204: Drawing by J.A. Topf & Söhne No. D 57999 of Crematorium I at Auschwitz. 30 November 1940. Source: RGVA, 502-1-312, p. 135.
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Document 205: Drawing by J.A. Topf & Söhne No. D 59042 “Installation of a cremation facility for Concentration Camp Auschwitz.” 25 September 1941. Drawing relating to the third cremation furnace of Crematorium I at Auschwitz. Source: APMO, Negative No. 20818/1.
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Document 205a: as above, labeled by the author.
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Document 206: Drawing by Central Construction Office No. 1241 “Inventory Plan of Building No. 47a, Construction Object 11. Crematorium.” 10 April 1942. RGVA, 502-2-146, p. 21.
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Document 206a: as above, section enlargement with floor plan, labeled by the author. Koks: coke; Urnen: urns; Ofen: furnace; Leichenhalle; morgue; Waschraum; washroom; Vorraum: Vestibule; Aufb[ahrungs]-Raum: examination room
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Document 206b: as above, section enlargements with front view (top) and vertical cross section (bottom), labeled by the author.
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Document 206c: as above, section enlargements with side view, labeled by the author.
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Document 207: Drawing by Central Construction Office No. 1434 of 3 July 1942 regarding the new chimney: “Construction of a new chimney at Crematorium B.W. 11 at Auschwitz Concentration Camp.” Rework of Drawing No. 1241. Source: J.C. Pressac, Les crématoires d’Auschwitz. La machinerie du meurtre de masse. CNSR Editions, Paris 1993, document 8.
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Document 207a: as above, section enlargements with floor plan.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 207b: as above, section enlargements with front view (top) and vertical cross section (bottom).
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Document 207c: as above, section enlargements with side view.
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Document 208: Bill of lading by J.A. Topf & Söhne to the SS Construction Office of Gusen Camp of 24 February 1943 regarding square bars for the gasifier grate. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 209: J.A. Topf & Söhne, “Operating instructions for the ‘Topf’ forced-draft device.” 26 September 1941. Source: APMO, BW 11/1, p. 2.
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Document 210: J.A. Topf & Söhne, “Operating instructions for the Topf coke-fired double-muffle cremation furnace.” 26 September 1941. Source: APMO, BW 11/1, p. 3.
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Document 211: Page 5 of the “Explanatory report for the preliminary draft of the new construction of the PoW camp of the Waffen-SS Auschwitz, Upper Silesia” of 30 October 1941. Source: RGVA, 502-1-233, p. 20.
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Document 212: Page 6 of the “Explanatory report for the preliminary draft of the new construction of the PoW camp of the Waffen-SS Auschwitz, Upper Silesia” of 30 October 1941. Source: RGVA, 502-1-233, p. 27.
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Document 213: “Bill of lading” by J.A. Topf & Söhne to the Central Construction Office at Auschwitz of 16 April 1942 regarding “Parts of Topf triple-muffle furnaces” for Crematorium II at Birkenau. RGVA, 502-1-313, pp. 167-170.
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Document 213: continued.
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Document 213: continued.
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Document 213: continued.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 214: “Bill of lading” by J.A. Topf & Söhne to the Central Construction Office at Auschwitz of 18 June 1942 regarding “Parts of 5 Topf triple-muffle furnaces” for Crematorium II at Birkenau. Source: RGVA, 502-1-313, pp. 165f.
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Document 214: continued.
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Document 215: “Final Invoice” of J.A. Topf & Söhne of 27 January 1943 regarding 5 triple-muffle furnaces (and the waste incinerator) of Crematorium II at Birkenau. Source: RGVA, 502-2-26, pp. 230-230a.
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Document 215: continued.
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Document 216: “Final Invoice” of J.A. Topf & Söhne of 27 May 1943 regarding 5 triple-muffle furnaces of Crematorium III at Birkenau. Source: RGVA, 502-2-26, pp. 215-215a.
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Document 216: continued.
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Documents 217 (top) & 217a (bottom): Topf coke-fired triple-muffle cremation furnace. Top: Vertical section. Bottom: Longitudinal section of a lateral muffle. Labeled by Carlo Mattogno based on the drawing by J.A. Topf & Söhne No. D 57253.
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Document 218: as above, horizontal section.
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Documents 219 (top) & 220 (bottom): as above, horizontal section. Top: vertical section, design of the combustion-gas ducts. Bottom: as above, Bottom: Longitudinal section of the side muffle.
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Document 221: Project of the new crematorium at Auschwitz (future Crematoria II/III at Birkenau). Drawing No. 933 by the Central Construction Office of 19 January 1942. Source: APMO, Negative No. 20957.
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Document 222: Project of the new crematorium at Auschwitz (future Crematorium II/III at Birkenau). Drawing No. 933 by the Central Construction Office of 19 January 1942. Source: APMO, Negative No. 20818/4.
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Document 222a: as above, section enlargement with labels by the author. For a description see text in Part 1.
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Document 223: as above, horizontal section. Layout of the smoke ducts and the chimney. Source: APMO, Negative No. 520.


1-5: Ofen=furnace; 13/1-6: smoke ducts/flues; 14: Rauchkanalschieber=smoke duct damper; 22 (D1-5): Druckluftgebläse=combustion-air blower; 30: Rauchkanalschieber=chimney’s smoke duct damper; 31: Zug=chimney duct; 33: Müllverbrennungsofen=waste incinerator.
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Document 224: as above, vertical section through the chimney. Drawing Nr. 933 by the Central Construction Office of 19 January 1942. Labeled by the author. Source: APMO, Negative No. 518.


Ofen=furnace; 13: Rauchkanal=smoke duct/flue; 26: connection channel of the force-draft blower; 27: closing plate of the force-draft blower’s connection channel;28: Saugzuganlage=forced-draft device; 29: connection shaft of forced-draft blower with chimney; 30: Rauchkanalschieber=chimney’s smoke-duct damper; 31: 3 Züge= 3 chimney ducts; 32: Schornstein=chimney; 33: Müllverbrennungsofen=waste incinerator.
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Document 225a (top): Compare the Topf waste incinerator MV (see Doc. 161) with Document 255b (bottom): the cremation furnace for large-scale operation invented by Fritz Sander (see also Doc. 155).
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Document 226: Invoice of Topf No. 1314 of 23 August 1943 for the Central Construction Office at Auschwitz regarding the waste incinerator of Crematorium III. Source: RGVA, 502-1-327, pp. 13-13a.
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Document 226: continued.
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Document 227: “Operating instructions for the Topf coke-fired triple-muffle cremation furnace.” Source: M. Nyiszli, Im Jenseits der Menschlichkeit. Ein Gerichtsmediziner in Auschwitz. Dietz Verlag, Berlin 1992, p. 33.
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Document 228: “Cost Estimate” by J.A. Topf & Söhne for the Central Construction Office at Auschwitz of 12 February 1942 regarding a simplified Topf coke-fired triple-muffle cremation furnace. Source: APMO, BW 30/34, pp. 27,32,29 (sic).
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Document 228: continued
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Document 228: continued
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Document 229: Simplified Topf coke-fired triple-muffle cremation furnace. Horizontal section. Labeled by Carlo Mattogno.
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Document 229a: as above; vertical section through the combustion-gas ducts.
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Document 229b: as above, alternative design of combustion-gas ducts.
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Document 229c: as before, another alternative design for the ducts.
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Document 230: “Cost Estimate” for a Topf wood-fired eight-muffle cremation furnace of the Mogilev Contract of 16 November 1942. Source: RGVA, 502-1-313, pp. 72-76.
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Document 230: continued.
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Document 230: continued.
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Document 231: “Bill of lading” by J.A. Topf & Söhne to the Central Construction Office at Auschwitz of 8 September 1942 regarding two eight-muffle cremation furnaces. Source: RGVA, 502-1-313, pp. 143-143a.
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Document 231: continued.
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Document 232: “Final Invoice” No. 380 by Topf of 5 April 1943 regarding the delivery of two eight-muffle cremation furnaces. Source: RGVA, 502-1-314, pp. 29-29a.
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Document 232: continued.
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Document 233: “Final Invoice” No. 322 by Topf of 12 July 1944 back-dated to 23 April 1943 regarding cast-iron doors, insulation material and gasifier grates. Source: RGVA, 502-1-327, p. 22.
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Document 234: Project Crematorium IV/V at Birkenau. Drawing No. 1678 (r) by the Central Construction Office of 14 August 1942. Source: APMO, Negative No. 20946/6.
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Document 235: Project Crematorium IV/V at Birkenau. Drawing No. 2036 by the Central Construction Office of 11 January 1943. Source: APMO, Negative No. 6234.
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Document 235a: as above, section enlargement showing the eight-muffle furnace.
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Document 236: Project Crematorium IV/V at Birkenau. Drawing No. 2036(p) by the Central Construction Office of 11 January 1943. Source: APMO, Negative No. 20818/10.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 237: Anchoring parts for one Topf eight-muffle furnaces from the Mogilev Contract. List compiled by J.A. Topf & Söhne on 4 September 1942. Source: RGVA, 502-1-313, p. 141.
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Document 238: Author’s sketch of the Topf coke-fired eight-muffle furnaces of Crematoria IV and V at Birkenau. Arrangement of the furnaces (Ofen), gasifiers (Generator) and smoke ducts.
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Document 239: as above. Horizontal section.
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Document 240: as above. Longitudinal section through the pair of external muffles. Based on Drawing No. D 58173 by J.A. Topf & Söhne. Numbers by the author. See text of Part 1 for details.
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Document 241: Composite photograph based on the Topf double-muffle cremation furnace at Gusen Camp illustrating the structure of the Topf eight-muffle furnace.
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Document 242: Letter from Engineer Fritz Sander of J.A. Topf & Söhne from 14 September 1942. Source: www.topfundsoehne.de.
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Document 242: continued.
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Document 242: continued.
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Document 242: continued.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 242: continued.
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Document 243: Letter from the head of the Central Construction Office Bischoff to the Camp Commandant Höss of 12 February 1943 regarding “Crematorium VI”. APMO, BW 30/34, p. 80.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 244: “Ringofen” (ring furnace) for the sintering of bricks. Source: “Hütte” des Ingenieurs Taschenbuch, Berlin, 1938, vol. IV, p. 740.
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Document 245: Last page of a cost estimate by J.A. Topf & Söhne of 1 April 1943 for the Central Construction Office at Auschwitz regarding a “cremation furnace”. Source: R. Schnabel, Macht ohne Moral. Eine Dokumentation über die SS. Röderberg-Verlag, Frankfurt/Main, 1957, p. 351.
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Document 246: Letter from J.A. Topf & Söhne to the SS New Construction Office of the Mauthausen Concentration Camp of 1 November 1940 regarding a cost estimate for a Topf coke-fired double-muffle cremation furnace. Source: Bundesarchiv Koblenz, NS 4/Ma 54.
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Document 246: continued.
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Document 247: Letter from J.A. Topf & Söhne to the SS New Construction Office of Mauthausen Concentration Camp of 9 July 1941. Source: SW, LK 4651.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 248: Letter from Bischoff to Kammler of 28 June 1943. Source: RGVA, 502-1-314, p. 14a.
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Document 248a: Letter from Bischoff to Kammler of 28 June 1943. Source: www.topfundsoehne.de.
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Document 249: File memo by Kurt Prüfer of 8 September 1942. Source: http://veritas3.holocaust-history.org/auschwitz/topf/.
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Document 249: continued.


		

	

 

 



		
				
		
				
Cremation #


				
2


				
3


				
4


				
5


				
6


				
7


				
8


		

		
				
1


				
780 °C


				
820 °C


				
9 min.


				
690 °C


				
16 min.


				
870 °C


				
75 min.


		

		
				
2


				
750 °C


				
1050 °C


				
16 min.


				
780 °C


				
52 min.


				
820 °C


				
56 min.


		

		
				
3


				
700 °C


				
980 °C


				
12 min.


				
750 °C


				
20 min.


				
960 °C


				
68 min.


		

		
				
4


				
950 °C


				
1050 °C


				
9 min.


				
800 °C


				
24 min.


				
920 °C


				
62 min.


		

		
				
5


				
880 °C


				
1100 °C


				
12 min.


				
830 °C


				
20 min.


				
830 °C


				
–


		

		
				
6


				
690 °C


				
950 °C


				
10 min.


				
800 °C


				
24 min.


				
830 °C


				
44 min.


		

		
				
7


				
800 °C


				
930 °C


				
16 min.


				
820 °C


				
36 min.


				
1080 °C


				
40 min.


		

		
				
8


				
810 °C


				
1100 °C


				
13 min.


				
800 °C


				
24 min.


				
830 °C


				
40 min.


		

		
				
Mean Values


				
795 °C


				
997.5 °C


				
12⅛ min.


				
784.75 °C


				
27 min.


				
892.5 °C


				
55 min.


		

	

Columns


2: Initial temperature.


3: Maximum temperature during coffin incineration.


4: Duration of coffin incineration.


5: Temperature at the beginning of corpse cremation.


6: Duration of corpse water evaporation.


7: Maximum temperature during corpse cremation.


8: Duration of the cremation until the maximum temperature of corpse cremation (main combustion phase).


		

		
				
Document 250: Summary table of data derived from cremation experiments conducted by engineer R. Kessler on 5 January 1927 at the Dessau Crematorium (coke-fired).
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Document 251: Graph of the mean muffle temperature in the course of cremation experiments conducted by Engineer R. Kessler on 5 January 1927 at the Dessau Crematorium (coke-fired).
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Document 252: Summary of the cremation process in a modern cremation furnace. Source: Douglas J. Davies, Lewis H. Mates (eds.), Encyclopedia of Cremation, Ashgate, London, 2005, p. 133.
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Document 253: Condition of a corpse after thirty minutes of cremation. Source: Michael Bohnert, Thomas Rost, Stefan Pollak, “The degree of destruction of human bodies in relation to the duration of the fire,” in: Forensic Science International, 95, 1998, p. 15.
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Document 254: as above, after forty minutes. Color reproductions of these photos can be found at the end of Part 3 of this study.
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Document 255: List of cremations at the Gusen Crematorium between 26 September and 12 November 1941. Source: ÖDMM, Archiv, B 12/31.


		

	

 

 



		
				
 


		
				
Date dd/mm


				
kg of coke


				
corpses


				
kg/corpse


				
min


				
min/corpse


				
kg coke/hr


		

		
				
26/09


				
960


				
20


				
48.0


				
275


				
28


				
105


		

		
				
29/09


				
720


				
14


				
51.4


				
165


				
24


				
131


		

		
				
01/10


				
1,200


				
25


				
48.0


				
105


				
8


				
343


		

		
				
03/10


				
780


				
11


				
70.9


				
165


				
30


				
142


		

		
				
06/10


				
1,200


				
25


				
48.0


				
155


				
12


				
232


		

		
				
08/10


				
600


				
12


				
50.0


				
115


				
19


				
157


		

		
				
10/10


				
960


				
21


				
45.7


				
210


				
20


				
137


		

		
				
13/10


				
960


				
23


				
41.7


				
255


				
22


				
113


		

		
				
14/10


				
840


				
19


				
44.2


				
120


				
13


				
210


		

		
				
15/10


				
960


				
23


				
41.7


				
120


				
10


				
240


		

		
				
Summen/Ø:


				
9,180


				
193


				
49.0


				
1,685


				
19


				
163


		

		
				
 


				
 


				
 


				
 


				
 


				
 


				
 


		

		
				
26/10


				
840


				
20


				
42.0


				
?


				
?


				
?


		

		
				
27/10


				
1,020


				
30


				
34.0


				
?


				
?


				
?


		

		
				
28/10


				
1,080


				
30


				
36.0


				
?


				
?


				
?


		

		
				
29/10


				
840


				
23


				
36.5


				
?


				
?


				
?


		

		
				
30/10


				
1,020


				
26


				
39.2


				
?


				
?


				
?


		

		
				
Summen/Ø:


				
4,800


				
129


				
37.2


				
–


				
–


				
–


		

		
				
 


				
 


				
 


				
 


				
 


				
 


				
 


		

		
				
31/10


				
2,100


				
63


				
33.3


				
960


				
30


				
66


		

		
				
01/11


				
1,260


				
38


				
33.2


				
525


				
28


				
72


		

		
				
02/11


				
1,260


				
42


				
30.0


				
325


				
15


				
116


		

		
				
03/11


				
1,140


				
42


				
27.1


				
420


				
20


				
81


		

		
				
04/11


				
1,380


				
49


				
28.2


				
552


				
23


				
75


		

		
				
05/11


				
1,320


				
45


				
29.3


				
315


				
14


				
126


		

		
				
06/11


				
2,040


				
57


				
35.8


				
730


				
26


				
84


		

		
				
07/11


				
2,700


				
94


				
28.7


				
1,065


				
23


				
76


		

		
				
08/11


				
2,100


				
72


				
29.2


				
1,110


				
31


				
57


		

		
				
09/11


				
1,140


				
34


				
33.5


				
465


				
27


				
74


		

		
				
10/11


				
840


				
30


				
28.0


				
160


				
11


				
158


		

		
				
11/11


				
1,920


				
58


				
33.1


				
740


				
26


				
78


		

		
				
12/11


				
1,500


				
53


				
28.3


				
610


				
23


				
74


		

		
				
Totals/Avgs


				
20,700


				
677


				
30.6


				
7,977


				
24


				
78


		

	

Columns:


1: Date of cremations.


2: Total coke consumption (in kg).


3: Total number of cremations.


4: Mean coke consumption per cremation (in kg).


5: Total time (in minutes) of each day according to the times recorded in the first column of Document 255.

6: Mean duration of each cremation (in minutes), assuming that the time recorded in Column 5 refers to cremations.

7: Coke throughput of each gasifier (in kg/hr), assuming that the time recorded in Column 5 refers to cremations.


		

		
				
Document 256: Explanatory table of the data contained in the list of cremations at the Gusen Crematorium (Document 255).
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Document 257: List of cremations conducted at the Westerbork Crematorium between 4 June and 1 July 1943. Source: ROD, C[64]392
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Document 258: as above, cremations on 7 June 1943. Source: ROD, C[64]392
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Document 259: Stoking tools. Source: A. Cantagalli, Nozioni teorico-pratiche per i conduttori di caldaie e generatori di vapore. G. Lavagnolo Editore, Turin 1940, p. 110.
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Document 260: Operational results for eight carcass-destruction furnaces built by the Kori Co. Source: W. Heepke, Die Kadaververnichtungs-Anlagen. Verlag von Carl Marhold. Halle a. S. 1905, p. 43.
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Document 261: Letter from Hans Kori to the headquarters of Lublin Camp of 4 February 1944. Source: APMM, sygn. VI-9a, vol. 1, p. 27.
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Document 262: “Guidance chart for determining the cremation time of corpses in various crematoria as a function of temperature” as prepared by the Soviet Commission of Inquiry about the Lublin-Majdanek Camp. Source: GARF, 7021-107-9, p. 247.
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Document 263: Letter from the Central Construction Office at Auschwitz to the Construction Office of the Stutthof Camp of 10 July 1942. Source: RGVA, 502-1-272, p. 168.
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Document 264: “File memo” by Jährling of 17 March 1943. Source: APMO, BW 30/7/34, p. 54.
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Document 265: Experiment to burn out soot deposits in a chimney. Temperature chart. Source: Kristen, “Ausbrennversuche an Schornsteinen,” in: Wärmewirtschaftliche Nachrichten für Hausbau, Haushalt und Kleingewerbe, 6. Jg., Nr. 7, April 1933, p. 84.
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Document 266: Promotion leaflet by the H. Kori Company, Berlin 1927, regarding incinerators for waste and all kinds of refuse. Source: APMM, sygn. VI-9a, vol. 1.
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Document 266: continued.
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Document 267: Promotion leaflet by the H. Kori Company, Berlin 1927, regarding incinerators for all kinds of refuse. Source: APMM, sygn. VI-9a, vol. 1.
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Document 267: continued
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Document 268: Promotion leaflet by the H. Kori Company, Berlin 1937. Source: APMM, sygn. VI-9a, vol. 1.
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Document 269: “Cremation Furnace System ‘Kori’ at the Crematorium of the City of Hagen/Westfalia.” Promotion leaflet of 1927. Source: APMM, sygn. VI-9a, vol. 1.
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Document 270: “Cremation Furnace System ‘Kori’ at the Crematorium of the Capital City of Schwerin.” Promotion leaflet of 1927. Source: APMM, sygn. VI-9a, vol. 1.
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Document 270: continued.
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Document 271: Letter from the H. Kori Company to Engineer Waller at Office CIII of SS WVHA dated 18 May 1943. Source: KfSD, 660/41.
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Document 271: continued.
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Document 272: Draft of crematorium at Neuengamme Concentration Camp. Drawing No. 8998 by Kori of 6 February 1941. Source: GARF, 7445-2-125, p. 90.
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Document 273: Draft for cremation furnaces at Dachau Concentration Camp. Drawing No. 9122 by Kori of 12 May 1942. Source: GARF, 7445-3-125, p. 91.
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Document 274: Drawing of the cremation furnaces for Sachsenhausen Concentration Camp prepared by the Soviet Commission of Inquiry in June 1945. Source: GARF, 7021-104-3, p. 5. A: top view of the ovens; B: front view; C: lateral view (right side of the fourth furnace).


		

	

 

 



		
				
[image: Image]


		

		
				
Document 275: Sketch of the cremation furnaces at Sachsenhausen Concentration Camp, prepared by the Soviet Commission of Inquiry in June 1945. Source: GARF, 7021-104-3, p. 6. A: longitudinal vertical section of the furnaces; B: horizontal section. Labeled by the author.
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Document 275a: Sketch of the Kori Furnaces’ smoke-duct system in the crematorium at Sachsenhausen Camp, drawn by the Soviet Commission of Inquiry in June 1945. Source: GARF, 7021-104-3, p. 29. Numbers added by the author.
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Document 276a: Sketch of H. Kori coke-fired double-muffle cremation furnace at Stutthof Concentration Camp; front view. Soviet drawing of 1945. GARF, 7021-106-4, p. 26.
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Document 276b: as above, side view.
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Document 277: “Cremation facility for Lublin PoW Camp.” Kori Drawing No. 9080 of 31 March 1942. Source: GARF, 7445-2-125, p. 89.
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Document 278: Sketch of the crematorium at Lublin Concentration Camp. Cross section (top) and longitudinal section with front view of the furnaces (bottom). Drawing by the Polish-Soviet Commission of Inquiry of August 1944. Source: GARF, 7021-107-9, p. 252.
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Document 279: Sketch of the cremation furnaces at Lublin Concentration Camp. Drawing by the Polish-Soviet Commission of Inquiry of August 1944. Source: GARF, 7021-107-9, p. 254. Labeled by the author.
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Document 280: Sections through one of the cremation furnaces at Lublin Concentration Camp. Drawing by the Polish-Soviet Commission of Inquiry of August 1944. Source: GARF, 7021-107-9, p. 254. 280/2. Labeled by the author.
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Document 281: Floor plan of the crematorium at Lublin Concentration Camp showing the flue ducts. Drawing by the Polish-Soviet Commission of Inquiry of August 1944. Source: GARF, 7021-107-9, p. 252. 281/2. Labeled by the author.
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Document 282: Crematorim at Lublin Concentration Camp, longitudinal section showing the flue ducts. Drawing by the Polish-Soviet Commission of Inquiry of August 1944. Source: GARF, 7021-107-9, p. 252. Labeled by the author.
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Document 283: as above, angular perspective. Source: GARF, 7021-107-9, p. 255.
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Document 283a: as above, labeled by the author. See text of Part 1 for details.
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Document 284: Kori Furnace at Lublin Concentration Camp: sketch of the water heating device. Source: Z. Łukaszkiewicz, “Obóz koncentracyjny i zagłady Majdanek,” in: Biuletyn Głównej Komisji Badania Zbrodni Niemieckich w Polsce, 1948, pp. 80f.
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Document 285: Kori naphtha-fired cremation furnace in the crematorium at Trzebinia Concentration Camp. Drawing by the Institute of Heat and Fuel Technology at the Mining Academy of Cracow. Source: APMO, Negative No. 6671.
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Document 285a: as above, labeled by the author.
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Document 286: “Operating Instruction for Cremations” for the naphtha-fired Kori Furnace. Source: ROD, C[64]392.
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Document 287: Letter from Didier-Werke AG to Boriwoje Palitsch of 25 August 1943. Document USSR-64.
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Document 287: continued.
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Document 288: “Cremation Facility for the Belgrade SS.” Drawing by Didier-Werke No. 0.913 of 23 August 1943. Source: GARF, 7445-2-125, p. 92.
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Document 289: List of names of the corpses cremated at the Terezín Ghetto’s crematorium on 11 October 1943. Source: PT, A 1194, p. 33.
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Document 290: Numerical summary of cremations conducted at the Terezín Crematorium on 11 October 1943. Source: PT, A 1 194, p. 32.
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Document 291: Registry No. 6 of the Terezín Crematorium, spanning from 1 July to 15 November 1943. Source: PT, A 1194, p. 1.
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Document 292: Official form for the cremation of an inmate’s corpse. Stutthof Concentration Camp, 6 December 1944. Source: AMS, I-IIIC-2.
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Document 292: continued.
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Document 293: Official form for the cremation of an inmate’s corpse. Auschwitz Concentration Camp. Source: N. Blumental, Dokumenty i Materiały, Lodz, 1946, vol. I, pp. 106f.
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Document 294: Registry of the crematorium at Stutthof Concentration Camp, March 1944 (extract). Source: AMS, I-II-9.
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Document 295: Official form informing family members of a deceased inmate about the death and cremation of their relative. Source: AMS, I-VD-1.
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Document 296: “Shipment of urn” by Mauthausen Concentration Camp. 7 October 1941. Source: ÖDMM, 3 12/49.


		

	

 

 



		
				
[image: Image]


		

		
				
Document 297: Letter from Topf to the SS New Construction Office at Auschwitz of 3 June 1940 offering urns, an imprinting device for the urn lids, and fireclay markers. Source: RGVA, 502-1-327, pp. 226f.
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Document 297: continued.
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Document 298: Letter from the Head of the Political Department of Auschwitz Concentration Camp to the camp’s SS New Construction Office of 29 April 1941 about storing urns with the ashes of deceased inmates. Source: RGVA, 502-1-314, p. 1.
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Document 299: Political Department of Auschwitz Concentration Camp. Order of 100 urn boxes from the SS New Construction Office’s carpentry workshop of 6 January 1941. Source: RGVA, 502-2-1, p. 29.
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Document 299a: Political Department of Auschwitz Concentration Camp. Order of 100 urn boxes from the SS New Construction Office’s carpentry workshop of 5 February 1941. Source: RGVA, 502-2-1, p. 46.
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Document 300: “Labor time card” of 27 November 1941 on the manufacture of 50 shipping boxes for urns. Source: RGVA, 502-2-1, p. 34.


		

	

 

 


Part 3: Photographs

 


 


	List of Photographs

  Photograph 1: Original furnace body made of coated sheet metal with added masonry gasifiers at both sides. 1055

Photograph 2: Cremation muffles. 1056

Photograph 3: Ash doors of the muffles. At the sides the original combustion-air-intake holes. 1057

Photograph 4: The furnace’s left-hand gasifier with coke-loading door and the gasifier’s primary air-intake door (with the shutter missing). 1058

Photograph 5: Left-hand gasifier: Inside view, with the first opening connecting it to the left-hand muffle. The refractory brickwork shows evidence of fusion. (For two similar images, see Photographs 315f., which were placed later out of order.) 1059

Photograph 6: Left-hand gasifier’s primary air intake. 1060

Photograph 7: Left-hand gasifier: slag/ash-removal door and service pit. 1061

Photograph 8: The furnace’s right-hand gasifier with coke-loading door and the gasifier’s primary air intake. 1062

Photograph 9: Right-hand gasifier: coke-loading door. 1063

Photograph 10: Right-hand gasifier: primary air-intake door, ash-removal door and service pit. 1064

Photograph 11: Left-hand muffle door: outside. 1065

Photograph 12: Left-hand muffle door: inside. 1066

Photograph 13: Right-hand muffle door: outside. 1067

Photograph 14: Right-hand muffle door: inside. 1068

Photograph 15: Left-hand muffle. 1069

Photograph 16: Left-hand muffle: ash compartment with two openings connecting it to the gasifier. 1070

Photograph 17: Left-hand muffle: inside. 1071

Photograph 18: Left-hand muffle: ash compartment. Visible at the bottom left is the first opening connecting it to the gasifier. 1072

Photograph 19: Left-hand muffle: Vaulted muffle ceiling with the outlet of one of the pipes connected to a blower. 1073

Photograph 20: Left-hand muffle: partition wall with inter-muffle openings. 1074

Photograph 21: Right-hand muffle. 1075

Photograph 22: Right-hand muffle: to the left the partition wall with three inter-muffle openings. 1076

Photograph 23: Right-hand muffle: detail of the partition wall with inter-muffle openings. 1077

Photograph 24: Right-hand muffle: inside. 1078

Photograph 25: Right-hand muffle: rear wall with opening for the flue gas. 1079

Photograph 26: Right-hand muffle: Vaulted muffle ceiling with the outlet of one of the pipes connected to a blower. 1080

Photograph 27: Right-hand muffle: ash compartment with an opening connecting it to the gasifier. 1081

Photograph 28: Right-hand muffle: lateral wall of muffle and ash compartment with an opening connecting it to the gasifier. 1082

Photograph 29: Left-hand gasifier. 1083

Photograph 30: Right-hand gasifier. 1084

Photograph 31: The rear of the furnace with chimney (right-hand side). 1085

Photograph 32: The rear of the furnace with chimney going through the ceiling (right-hand side). 1086

Photograph 33: The rear of the furnace with chimney (left-hand side). 1087

Photograph 34: The rear of the furnace with chimney (left-hand side) with an access door to a pilot flame at the chimney’s base. The circular sheet metal welded to the chimney’s base closes the original opening for a forced-draft blower. 1088

Photograph 35: Upper side of the furnace (from the right). 1089

Photograph 36 (top) and 36a (bottom): Original furnace body of coated sheet metal with masonry gasifiers added to its sides. 1090

Photograph 37: Original furnace body with left-hand masonry gasifier. The furnace body (with muffle doors, ash doors and original combustion-air-intake holes bolted shut by two discs) is the same as that at the Gusen Concentration Camp. The gasifier sports the large coke-loading door and the small doors for the primary air to the hearth (bottom) and the primary air to the gasifier (top). The ash door is located in the service pit closed by the grate visible at the foot of the gasifier 1092

Photograph 38: Original furnace body with right-hand masonry gasifier. 1093

Photograph 39: Left-hand gasifier: large coke-loading door (right), small doors for the primary air to the hearth (bottom) and the primary air to the gasifier (top). 1094

Photograph 40: Inside of the right-hand muffle with muffle grate. 1095

Photograph 41: Vaulted ceiling of the left-hand muffle; to the right: outlets of pipes connected to the blower. 1096

Photograph 42: Vaulted ceiling of the right-hand muffle; to the left: outlets of pipes connected to the blower. 1097

Photograph 43: Muffle doors. 1098

Photograph 44: Outside of left-hand muffle door. 1099

Photograph 45: Rear of the furnace, right-hand side. At the top of the gasifier, the rear part of the original oil tank protrudes, which was walled-in. The furnace’s original body is mounted on metal wheels. 1100

Photograph 46: Rear side of the furnace seen from the right: Fuel tank (top left) and metal wheels of the furnace body (bottom). 1101

Photograph 47: Rear view of the furnace; base of the chimney with an open service door at the right-hand side. The square metal sheet welded to the chimney’s bottom closes the opening for the original forced-draft blower. 1102

Photograph 48: Central part of the chimney. 1103

Photograph 49: Top part of the chimney. 1104

Photograph 50: Left-hand side of the furnace; background: open service door for the pilot flame at the chimney’s base. 1105

Photograph 51. Furnace front. 1107

Photograph 52 & 53: Left-hand muffle. On the left muffle wall four holes for introducing combustion air can be seen. The grate bars are visible beneath the corpse-introduction stretcher. 1108

Photograph 54: Left-hand muffle with four holes for introducing combustion air. 1109

Photograph 55: Right-hand muffle. On the right muffle wall four holes for introducing combustion air can be seen. 1110

Photograph 56: as above. 1111

Photograph 57: Combustion-air channel of the left-hand muffle, closed with the door visible in the next photograph. 1112

Photograph 58: Door for the combustion-air channel of the left-hand muffle. 1113

Photograph 59: Door for the combustion-air channel of the right-hand muffle. 1114

Photograph 60: Vaulted ceiling of the left-hand muffle; outlets of pipes connected to the blower. 1115

Photograph 61: Vaulted ceiling of the right-hand muffle; outlets of pipes connected to the blower. 1116

Photograph 62: Right-hand muffle; the three inter-muffle openings can be seen to the left. 1117

Photograph 63: Left-hand muffle; the three inter-muffle openings can be seen to the right. 1118

Photograph 64: as above, close-up. 1119

Photograph 65: as above, close-up. 1120

Photograph 66: The muffle doors 1121

Photograph 67: Left-hand muffle door, inside, and stretcher. 1122

Photograph 68: Left-hand muffle door, outside. 1123

Photograph 69: Left-hand muffle with open ash door. 1124

Photograph 70: Right-hand muffle with open ash door. 1125

Photograph 71: Ash chamber of the right-hand muffle. 1126

Photograph 72: Ash chamber of the left-hand muffle; at the top the bars of the muffle grate. On the left in the rear part of the wall are two small square openings of a combustion-air intake connected to a channel which opens on the left side of the furnace (see Photos 73f.). In front of those openings is the large opening of the flue-gas outlet; to the right the large opening connects to the ash receptacle of the right-hand muffle. 1127

Photograph 73: Left side of the furnace: Door of the combustion-air-intake channel whose channel leads into the ash chamber of the left-hand muffle. 1128

Photograph 74: as above, close-up. 1129

Photograph 75: Rear side of the furnace with the gasifiers. 1130

Photograph 76: Air pipe originally connected to a blower. 1131

Photograph 77: Rear side of the furnace with the gasifiers and service pit. 1132

Photograph 78: Rear side of the furnace with the gasifiers sporting the coke-loading doors (top) the ash-chamber doors (large door at center bottom) and the combustion-air-intake doors (bottom, small doors). 1133

Photograph 79: as above; coke-loading door of the gasifier heating the right-hand muffle. 1134

Photograph 80: as above, the gasifiers’ ash-chamber doors. 1135

Photograph 81: as above; the left-hand combustion-air-intake door. 1136

Photograph 82: Grate of the left-hand gasifier (viewed from the rear). 1137

Photograph 83: Loading system of the right-hand muffle: rod mounted to the frame, movable roller device, and stretcher for the corpse. 1138

Photograph 84: as above, left-hand muffle. 1139

Photograph 85: as above, viewed from top: the movable roller device on which the bars of the corpse stretcher rests. 1140

Photograph 86: Crematorium I or Old Crematorium at Auschwitz Main Camp. The chimney is a post-war refabrication. 1141

Photograph 87: Furnace No. 1 with two corpse-introduction carts. 1142

Photograph 88: as above. 1143

Photograph 89: as above. 1144

Photograph 90: Furnace No. 2. The refabrication omitted the transverse anchor bars and the combustion-air-intake channels next to the muffle doors; in addition, the muffle doors were reversed. Compare Photo 51. 1145

Photograph 91: as above. 1146

Photograph 92: Furnace No. 1: inside of a muffle. The masonry was artificially blackened. 1147

Photograph 93: Furnace No. 2: grate of the left-hand muffle. 1148

Photograph 94: Furnace No. 2: inside the right-hand muffle. 1149

Photograph 95: as above; grate of the right-hand muffle. 1150

Photograph 96: Furnace No. 1, right-hand side. Original doors of combustion-air channels. The Polish refabrications did not include those channels. The number, type and position of the doors are also wrong. The larger door originally belonged to an eight-muffle furnace, and the smaller door was located lower. Cf. Photo 73. 1151

Photograph 97: Furnace No. 1, rear side. The furnaces were refabricated without gasifiers. The gasifiers’ coke-loading doors are therefore necessarily in the wrong position over those of the ash-chamber doors. See Photo 78. 1152

Photograph 98: Furnace No. 2, rear: same refabrication errors as for Furnace no. 1. 1153

Photograph 99: Furnace No. 2: original gasifier grate with seven longitudinal bars and two transverse bars. 1154

Photograph 100: Ruins of the foundations of Furnace No. 3: service pit and the gasifier hearths seen from the top. 1155

Photograph 101: as above, seen from the rear: original grate of the left-hand gasifier and the two transverse support bars of the right-hand grate. The bar with the rollers, originally attached to the ceiling, was used to operate the furnace’s two flue dampers. 1156

Photograph 102: Ruins of Furnace No. 3: flue-duct opening of the left-hand muffle. 1157

Photograph 103: Ceiling of the furnace hall: ventilation opening over Furnace No. 1. 1158

Photograph 104: Roof of Crematorium I: The two ventilation chimneys of the cremation furnaces (black and grey). 1159

Photograph 105: Transverse rails and rotating platform (turntable). 1160

Photograph 106: Turntable for corpse cart. 1161

Photograph 107: Crematorium I at Auschwitz: cremation-furnace parts stored in the former coke-storage room. 1162

Photograph 108: as above. 1163

Photograph 109: as above. 1164

Photograph 110: Commemorative plaque in the furnace hall of Crematorium I. 1165

Photograph 111: SS photo of the Topf coke-fired triple-muffle furnaces at Crematorium II at Birkenau. APMO, Microfilm No. 287. 1167

Photograph 112: Topf triple-muffle cremation furnaces in the crematorium at Buchenwald Concentration Camp. 1168

Photograph 113: SS photo of the Topf coke-fired triple-muffle furnaces at Crematorium II at Birkenau. APMO, Microfilm No. 290. 1169

Photograph 114: Topf triple-muffle cremation furnaces in the crematorium at Buchenwald Concentration Camp. 1170

Photograph 115: SS photo of the Topf coke-fired triple-muffle furnaces at Crematorium II at Birkenau. APMO, Microfilm No. 290. 1171

Photograph 116: Topf triple-muffle cremation furnace in the crematorium at Buchenwald Concentration Camp. 1172

Photograph 117: as above, coke- or naphtha-fired furnace, front view. 1173

Photograph 118: as above, left-hand front view. 1174

Photograph 119: as above 1175

Photograph 120: as above, right-hand front view. 1176

Photograph 121: as above, right-hand side. 1177

Photograph 122: as above, coke-fired-only model (no oil tank on top). 1178

Photograph 123: as above, left-hand front view. 1179

Photograph 124: as above, close-up of the furnace’s left half. 1180

Photograph 125: as above, right-hand front view. 1181

Photograph 126: as above, left-hand rear view, with coke-loading door of the gasifier. 1182

Photograph 127: as above, door of the left-hand muffle. 1183

Photograph 128: Muffle door from a Topf triple-muffle cremation furnace previously installed in either Crematorium II or III at Birkenau. 1184

Photograph 129: Topf coke-fired triple-muffle cremation furnace at Buchenwald Concentration Camp. Interior of the left-hand muffle door. 1185

Photograph 130: same location as above, interior of the left-hand muffle of the Topf coke- and naphtha-fired triple-muffle cremation furnace. 1186

Photograph 131: as above; in the left-hand wall four openings of combustion-air channel are visible; below this the remnants of the muffle-grate bars and the walls slanted toward the ash chamber; in the back at the bottom is the opening to the gasifier. 1187

Photograph 132: as above; the apex of the vaulted ceiling sports four square openings which open into tubes supplying the muffle with combustion air. 1188

Photograph 133; as above, close-up. 1189

Photograph 134: as above, right-hand muffle wall with rectangular openings connecting this side muffle to the center muffle. 1190

Photograph 135: as above, central muffle. Both side walls have three rectangular openings connecting it to the side muffles. 1191

Photograph 136: as above, close-up. 1192

Photograph 137: as above, showing five of the rectangular inter-muffle openings, four square openings in the ceiling and one in the back wall for combustion-air supply. 1193

Photograph 138: as above, rectangular inter-muffle openings in the right-hand muffle wall. 1194

Photograph 139: as above; right-hand muffle. Foreground: the stretcher of the corpse-introduction cart. The opening of the naphtha burner can be seen in the wall in the background. 1195

Photograph 140: Coke-fired triple-muffle furnace, left-hand muffle. Left wall: square openings of the combustion-air feed. Bottom: wall sloping into the ash chamber). Center bottom: opening to the gasifier. Right-hand wall: rectangular inter-muffle openings. The muffle-grate bars have been ripped out. 1196

Photograph 141: as above, left-hand muffle wall sloping into the ash chamber with bottom rear opening into the gasifier. 1197

Photograph 142; as above, right-hand wall with rectangular openings to center muffle. 1198

Photograph 143: as above, vaulted muffle ceiling with square openings for combustion-air supply. 1199

Photograph 144: as above, center muffle, right-hand wall with rectangular openings to the right-hand muffle. 1200

Photograph 145: as above, right-hand muffle, left-hand wall with rectangular openings to the center muffle. 1201

Photograph 146: as above, vaulted muffle ceiling with square openings for combustion-air supply. 1202

Photograph 147: as above, right-hand square openings of the combustion-air feed. Bottom: muffle grate. 1203

Photograph 148: Topf coke- or naphtha-fired triple-muffle cremation furnace. Right-hand muffle. Doors closing the combustion-air channels of the muffle (top) and of the ash chamber (bottom). 1204

Photograph 149: as above, the muffle’s combustion-air-supply channel. 1205

Photograph 150: as above, left-hand muffle. To the left of the large muffle door: doors closing the combustion-air channels of the muffle (top) and of the ash chamber (bottom). 1206

Photograph 151: as above, the muffle’s combustion-air-supply channel. 1207

Photograph 152: as above, the ash chamber’s combustion-air-supply channel. 1208

Photograph 153: as above, both doors of the combustion-air channels. 1209

Photograph 154: combustion-air-channel door with the Topf logo, close-up. 1210

Photograph 155: Topf coke-fired triple-muffle cremation furnace. Front-side service pits with the left and center muffles’ ash doors. 1211

Photograph 156: as above, central muffle’s ash chamber with the two lateral openings to the flue duct and a combustion-air-supply hole in the back. 1212

Photograph 157: as above, ash chamber of the right-hand muffle. 1213

Photograph 158: Topf triple-muffle cremation furnaces; right-hand rear view with the gasifier’s coke-loading doors (top) and ash doors in the service pit (bottom). 1214

Photograph 159: as above, left-hand rear view. 1215

Photograph 160: Topf coke- or naphtha-fired triple-muffle cremation furnace. Rear view, left-hand muffle. Naphtha burner (top) and the gasifier’s coke-loading door (bottom). 1216

Photograph 161: as above. 1217

Photograph 162: as above, with opened coke-loading door. 1218

Photograph 163: as above, view through the coke-loading door into the gasifier. 1219

Photograph 164: as above; inside of the gasifier. The masonry shows signs of fusion. 1220

Photograph 165: as above; the gasifier’s ash-chamber door (bottom) and the door of the gasifier’s combustion-air channel (top right). 1221

Photograph 166: as above, close-up of the gasifier’s combustion-air channel. 1222

Photograph 167: as above, view into the gasifier’s ash chamber with the grate. 1223

Photograph 168: as above, central muffle. Crank operating the smoke-duct damper (top) and the door to the muffle’s rear combustion-air channel (bottom). 1224

Photograph 169: as above; doors to the muffle’s (top) and the ash chamber’s combustion-air channel (bottom). 1225

Photograph 170: as above; close-up of the muffle’s combustion-air channel. 1226

Photograph 171: as above; close-up of the ash chamber’s combustion-air channel 1227

Photograph 172: as above; cement counterweight of the smoke-duct damper. 1228

Photograph 173: as above, right-hand muffle. The gasifier’s ash-chamber door (bottom) and the door of the gasifier’s combustion-air channel (top left). 1229

Photograph 174: as above; view into the gasifier’s ash chamber with the grate. 1230

Photograph 175: Topf coke-fired triple-muffle cremation furnace. Rear view, right-hand muffle: the gasifier’s ash-chamber door (bottom) and its combustion-air-channel door (top left). 1231

Photograph 176: as above, left-hand muffle: the gasifier’s ash-chamber door (bottom) and its combustion-air-channel door (top right). 1232

Photograph 177; as above; view into the gasifier’s ash chamber with the grate. 1233

Photograph 178: as above, front view, central muffle. The lowered movable roller device. The device is threaded through the mounting bar, can pivot vertically and move horizontally. 1234

Photograph 179: as above, movable roller device put into place for operation. 1235

Photograph 180: as above, view into the muffle across the rollers. 1236

Photograph 181: Corpse-introduction cart, left-hand side. 1237

Photograph 182: Corpse-introduction cart, right-hand side. 1238

Photograph 183: Corpse-introduction cart, rear view. 1239

Photograph 184: Corpse-introduction cart, rear view, bottom part with wheels. 1240

Photograph 185: view across the corpse-introduction cart with stretcher inside the muffle. 1241

Photograph 186: Corpse-introduction cart, viewed from below. Edges of the loading stretcher running on the rollers. 1242

Photograph 187: as above, close-up. 1243

Photograph 188: Blowers located between the two furnaces. 1244

Photograph 189: The furnaces’ combustion-air blower, front view; the left tube feeds the furnace fueled with either coke or naphtha, the right tube the coke-fired one (see Photo 188). 1245

Photograph 190: as above, rear view. 1246

Photograph 191: as above, close-up. 1247

Photograph 192: Blower tube connected to the furnace fueled with either naphtha or coke. At the tube’s end, close to the furnace’s wall, is a valve for regulating the air flow. 1248

Photograph 193: Blower tube connected to the coke-fired furnace. 1249

Photograph 194: Tube from the combustion-air blowers to the furnaces; butterfly valve in the right-hand tube for regulating the air flow. 1250

Photograph 195: Combustion-air blower for the oil burner of the furnace fueled with either naphtha or coke. Rear view. 1251

Photograph 196: as above, front view. 1252

Photograph 197: as above, right-side rear view, with the combustion-air blower in the background. 1253

Photograph 198: as above, left-side rear view with tube running into the furnace. 1254

Photograph 199: as above, tube detail. 1255

Photograph 200: as above. 1256

Photograph 201: as above, right-side rear view; tube connection with naphtha burner. 1257

Photograph 202: Topf coke- or naphtha-fired triple-muffle cremation furnace; naphta tank, rear view. 1258

Photograph 203: as above, left-side view. 1259

Photograph 204: as above, rear view, naphtha burner of the left-hand muffle; connected to the naphtha burner are from above, the tube feeding oil from the naphtha tank, and from below, the tube from the combustion-air blower. 1260

Photograph 205: Rear view of the two Topf triple-muffle cremation furnaces. 1261

Photograph 206: A U.S. soldier in front of the central muffle of the Topf coke- or naphtha-fired triple-muffle cremation furnace at Buchenwald Camp. U.S. Army photo of 1945. 1262

Photograph 207: Crematorium at Buchenwald Concentration Camp. 1263

Photograph 208: as above, close-up. 1264

Photograph 209; as above; hatch of the corpse chute into the underground morgue. 1265

Photograph 210: as above; basement morgue, wooden corpse chute. 1266

Photograph 211: as above; on the back wall, on the right, the manual controls for operating the freight elevator. 1267

Photograph 212: as above, freight elevator, front. 1268

Photograph 213: as above, rear. 1269

Photograph 214: as above, elevator door in the cremation hall, ground floor. 1270

Photograph 215: as above; elevator cage viewed from the cremation hall above. 1271

Photograph 216: Ruins of the furnace hall of Crematorium II (direction east-west). 1273

Photograph 217: as above; rails for the corpse-introduction cart. 1274

Photograph 218: as above. 1275

Photograph 219: as Photo 216; rails for the corpse-introduction cart to the first three furnaces and location of the transverse rails for the turntable (direction east-west). 1276

Photograph 220: as above; direction west-east. 1278

Photograph 221: as Photo 219; hole with the foundation of the chimney. 1279

Photograph 222: Ruins of Crematorium V. Wrought-iron frame of the Topf eight-muffle furnace and service pit. Polish photo of May 1945. APMO, Negative No. 21334/141. 1280

Photograph 223: as above, viewed from the other side. APMO, Negative No. 21334/83. 1281

Photograph 224: as above; right-hand (northern) service pit. Polish photo of May 1945. The man wearing a hat is the Polish investigating judge Jan Sehn. APMO, Negative No. 21334/82. 1282

Photograph 225: as above; APMO, Negative No. 21334/81. 1283

Photograph 226: as before. Ash-chamber doors of the northwestern pair of muffles. Foreground: iron tools (pokers, scrapers) and square grate irons of the gasifiers. 1284

Photograph 227: as above, ash chamber’s door frame of the muffle located in the north-western corner. Visible on the right is the door of the ash chamber’s combustion-air channel. 1285

Photograph 228: Ruins of Crematorium V (1997). Wrought-iron frame of the Topf eight-muffle furnace (direction west-east). 1286

Photograph 229: as above, direction south-north. 1287

Photograph 230: as above; behind the iron frame: access ladder to the gasifier’s service pit. 1288

Photograph 231: as above. Detail of the north gasifier’s frame irons (direction south-north). The two brackets visible below were used for mounting the gasifier’s hearth door. 1289

Photograph 232: as above. South service pit and access ladder. 1290

Photograph 233: Ruins of Crematorium V (1997). Ruins of the two chimneys of the Topf eight-muffle furnace: north chimney in the foreground, south chimney in the background. 1291

Photograph 234: Ruins of Crematorium IV (1991). Gasifier’s service pit (direction north-south). 1293

Photograph 235: as above. Framework fragments of the Topf eight-muffle furnace in the foreground (direction north-south). 1294

Photograph 236: front view. 1295

Photograph 237: as above, close-up of the corpse-introduction stretcher. 1296

Photograph 238: as above, right-hand side; in the wall the chimney damper. 1297

Photograph 239: Inside the muffle. 1298

Photograph 240: as above; left-hand muffle wall with opening for the combustion-air supply. 1299

Photograph 241; as above, close-up of combustion-air-supply holes. 1300

Photograph 242: as above, right-hand side. 1301

Photograph 243: ash chamber seen through the ash-chamber door. 1302

Photograph 244: rear view. 1303

Photograph 245: left-hand side view; the gasifier’s coke-loading door (top) and ash door (bottom). 1304

Photograph 246: gasifier grate. 1305

Photograph 247: Information sign on the support column of the furnace hall stating in German, French, Russian and Italian: “First cremation facility. This first Mauthausen cremation facility was operating from 4 May 1940 until 3 May 1945.” 1306

Photograph 248: New crematorium building at Dachau Camp (“Baracke X”) 1307

Photograph 249: Three of the four cremation furnaces. 1308

Photograph 250: The fourth furnace, muffle door. 1309

Photograph 251: as above, ash-chamber door and ash receptacle in the ash chamber; to either side: combustion-air inlets; foreground: metal stand with rollers for the corpse-introduction stretcher. 1310

Photograph 252: as above, close-up of the muffle door. 1311

Photograph 253: Second furnace, inside the muffle; left-hand side with three openings for combustion-air supply. 1312

Photograph 254: as above, right-hand side. 1313

Photograph 255: Fourth furnace, front view: metal housing of the muffle door’s corpse-retaining plate made of refractory clay; wire cable, pulley and counterweight for its operation. 1314

Photograph 256: as above. 1315

Photograph 257: First furnace, right-hand side: two doors of the auxiliarly hearth (center bottom): coke-loading door (rear center), and main-ash-chamber door of the main gasifier (rear bottom). 1316

Photograph 258: Rear view of Furnaces Nos. 2 through 4 (front to back). 1317

Photograph 259: Rear view of the first furnace; inspection door of the vertical smoke duct. Wire cable and pulleys for operating the smoke-duct damper, visible in Photo 258 on the floor at the bottom of the furnace. 1318

Photograph 260: First furnace, the auxiliary gasifier’s service doors: loading door (top) and ash-chamber door (bottom). 1319

Photograph 261: Coke-loading door of the main gasifier. 1320

Photograph 262: Ash-chamber door of the main gasifier. 1321

Photograph 263: View into the main gasifiers. 1322

Photograph 264: View through the main gasifier’s ash-chamber door onto the coke grate. 1323

Photograph 265: Second furnace, front view. Muffle with stretcher and lowered corpse-retaining plate made of fireclay. 1324

Photograph 266: as above. 1325

Photograph 267: First furnace. Muffle without stretcher and raised refractory corpse-retaining plate. 1326

Photograph 268: as above, close-up of muffle with corpse grate. 1327

Photograph 269: Staff at the new crematorium at work. SS photo of 1944. 1328

Photograph 270: The furnaces after the war in 1945. 1330

Photograph 271: The furnace in 1997 in the crematorium refabricated by the Poles. 1331

Photograph 272: The inside of the left-hand muffle. 1332

Photograph 273: The ash chamber of the left-hand muffle. Top: underside of the muffle’s grate bars. On the left wall in the rear: opening connecting it with the auxiliary hearth. All the way at the back: the gasifier’s pit. 1333

Photograph 274: The inside of the right-hand muffle. 1334

Photograph 275: as above, ash chamber. 1335

Photograph 276: Right-hand furnace. To the left: coke-loading door (center) and ash door (bottom) of the auxiliary gasifier. Center: double-leaf coke-loading door of the main gasifier with the ash-chamber door beneath. 1336

Photograph 277: Inside the right-hand furnace’s main gasifier viewed through the ash-chamber door. The hearth’s grate has been damaged, with only four remaining bars merely leaning against the outer support bar. 1337

Photograph 278: as above, seen through the coke-loading door. 1: door frame; 2: muffle; 3: muffle grate; 4: gasifier pit; 5: ash chamber. 1338

Photograph 279: Inside of the muffle seen through the main gasifier’s coke-loading door. In the right-hand wall: openings for combustion-air supply. Top in the background: the opening of the smoke-gas outlet. 1339

Photograph 280: Left-hand furnace; doors of the auxiliary gasifier. 1340

Photograph 281: as above. View into the auxiliary gasifier. Background: the wall of the muffle’s ash chamber. Foreground: the end of an iron bar from the auxiliary hearth grate. 1341

Photograph 282: as above. The muffle’s ash chamber seen through the auxiliary gasifier’s ash-chamber door. 1342

Photograph 283: Right-hand furnace, inside of the auxiliary gasifier with the muffle’s ash chamber wall in the background and the muffle grate above. 1343

Photograph 284: as above; right-hand wall of the muffle’s ash chamber as seen from the auxiliary gasifier’s ash chamber; top: vaulted muffle-grate bars. 1344

Photograph 285: Polish refabrication of the crematorium at the former Lublin-Majdanek Concentration Camp. 1345

Photograph 286: The cremation furnace after Soviet capture in July 1944. 1346

Photograph 287: Row of cremation furnaces with five muffles, front view. 1350

Photograph 288: as above, first furnace from the left. 1351

Photograph 289: as above; first recuperator. 1352

Photograph 290: as above, second furnace from the left. 1353

Photograph 291: as above, third furnace from the left. 1354

Photograph 292: as above, fourth furnace from the left. 1355

Photograph 293: as above, second recuperator. 1356

Photograph 294: as above, fifth furnace from the left. 1357

Photograph 295: as above, close-up of the muffle. 1358

Photograph 296: The center furnace, close-up of the muffle. 1359

Photograph 297: Vaulted ceiling of the first muffle; in the side walls the openings of the combustion-air-supply channels can be seen. 1360

Photograph 298: as above, second muffle. 1361

Photograph 299: as above, third, center muffle. 1362

Photograph 300: as above, fourth muffle. 1363

Photograph 301 as above, fifth muffle. 1364

Photograph 302: Vertical duct of the flue-gas outlet. 1365

Photograph 303: Access door to the post-combustion area. 1366

Photograph 304: Ash-extraction door with the first bar of the post-combustion grate visible. 1367

Photograph 305: Right-hand rear view of the five-furnace device. 1368

Photograph 306: as above, from the left-hand side. 1369

Photograph 307: as above. 1370

Photograph 308: as above. Hot-water pipes of the recuperator. 1371

Photograph 309: Front view from the right-hand side. The brick structure at top contains the smoke duct, with an inspection door on the side. 1372

Photograph 310: as above, smoke duct with inspection door. 1373

Photograph 311: The gasifier grate. 1374

Photograph 312: as above 1375

Photograph 313: Inside of a furnace seen from the gasifier’s coke-loading door. Foreground: the gasifier; behind it: the ash chamber with the ash doors in the background; above that: the muffle’s fireclay grate; top: the muffle. 1376

Photograph 314: as above; bottom: the ash chamber with the ash-chamber-access door in the background; above that: the muffle’s fireclay grate; top: the muffle. 1377

Photograph 315: Inside of the gasifier of the Topf Furnace at Gusen Concentration Camp. The refractory lining shows extensive fusion. 1378

Photograph 316: as above. 1379

Photograph 317: Sign displayed in the crematorium of Lublin Concentration Camp stating in five languages: “The crematorium was built in autumn 1943. It was fueled with coke. The bodies were cremated at a temperature of about 700°C. The daily yield was about 1000 bodies.” 1380

Photograph 318: front view of the furnace. 1381

Photograph 319: as above; top: the muffle door; bottom center: ash-chamber door; bottom left and right: combustion-air inlets. 1382

Photograph 320: Inside of the muffle. Bottom: the refractory grate; on the back wall: the main burner’s nozzle; on the side walls: openings of the combustion-air-supply channels. 1383

Photograph 321: as above; the vaulted muffle ceiling with the smoke-duct opening in the foreground. 1384

Photograph 322: as above; the refractory grate; bottom: ash-chamber door. 1385

Photograph 323: Ash chamber; top: the underside of the muffle’s refractory grate; background: the auxiliary burner’s nozzle. 1386

Photograph 324: left-hand side of the furnace. 1387

Photograph 325: as above. In the upper part of the furnace can be seen the combustion-air pipe for the burners (left), the support bars for the fan and its motor (center), and the base of the chimney (right). 1388

Photograph 326: right-hand side; bottom right: side inspection door beneath a combustion-air inlet. 1389

Photograph 327; rear view; combustion-air pipe with main (center) and auxiliary burners (bottom). 1390

Photograph 328: The furnace right after the camp’s Soviet capture in 1945. 1391

Photograph 329: The furnace as exhibited in the camp museum in June 1997. © Carlo Mattogno 1392

Photograph 330: Front view of the furnace. The interior of the furnace was completely destroyed. At the top the conical chimney (center), the blower (left) and the naphtha tank (right). 1393

Photograph 331: Right-hand side of the furnace with the naphtha tank in the foreground. 1394

Photograph 332: Furnace on the foundations of the former cremation hall. 1396

Photograph 333: Front view. In the foreground the stand with the two rollers for introducing the stretcher. 1397

Photograph 334: Interior. The introduction stretcher moved with four metal rollers on two angle irons. The opening in the back wall housed the main burner. The refractory lining has been completely removed. 1401

Photograph 335: Kori coke-fired cremation furnace at the Flossenbürg Camp. Source: http://commons.wikimedia.org/wiki/File:Crematory_oven_-_Flossenbürg.jpg. 1402
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Photograph 369: as above, 10 January 1995. 1446

Photograph 370: as above. 1447

 




	





	I. Photographs 1-35: Gusen

Topf double-muffle mobile cremation furnace, fueled with naphtha, converted to a stationary, coke-fired furnace at Concentration Camp Gusen. July 1991. © Carlo Mattogno for all photographs.
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Photograph 1: Original furnace body made of coated sheet metal with added masonry gasifiers at both sides.
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Photograph 2: Cremation muffles.
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Photograph 3: Ash doors of the muffles. At the sides the original combustion-air-intake holes.
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Photograph 4: The furnace’s left-hand gasifier with coke-loading door and the gasifier’s primary air-intake door (with the shutter missing).
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Photograph 5: Left-hand gasifier: Inside view, with the first opening connecting it to the left-hand muffle. The refractory brickwork shows evidence of fusion. (For two similar images, see Photographs 315f., which were placed later out of order.)
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Photograph 6: Left-hand gasifier’s primary air intake.
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Photograph 7: Left-hand gasifier: slag/ash-removal door and service pit.
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Photograph 8: The furnace’s right-hand gasifier with coke-loading door and the gasifier’s primary air intake.
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Photograph 9: Right-hand gasifier: coke-loading door.
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Photograph 10: Right-hand gasifier: primary air-intake door, ash-removal door and service pit.
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Photograph 11: Left-hand muffle door: outside.
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Photograph 12: Left-hand muffle door: inside.
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Photograph 13: Right-hand muffle door: outside.
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Photograph 14: Right-hand muffle door: inside.
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Photograph 15: Left-hand muffle.
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Photograph 16: Left-hand muffle: ash compartment with two openings connecting it to the gasifier.
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Photograph 17: Left-hand muffle: inside.
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Photograph 18: Left-hand muffle: ash compartment. Visible at the bottom left is the first opening connecting it to the gasifier.
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Photograph 19: Left-hand muffle: Vaulted muffle ceiling with the outlet of one of the pipes connected to a blower.
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Photograph 20: Left-hand muffle: partition wall with inter-muffle openings.
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Photograph 21: Right-hand muffle.
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Photograph 22: Right-hand muffle: to the left the partition wall with three inter-muffle openings.
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Photograph 23: Right-hand muffle: detail of the partition wall with inter-muffle openings.
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Photograph 24: Right-hand muffle: inside.
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Photograph 25: Right-hand muffle: rear wall with opening for the flue gas.
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Photograph 26: Right-hand muffle: Vaulted muffle ceiling with the outlet of one of the pipes connected to a blower.
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Photograph 27: Right-hand muffle: ash compartment with an opening connecting it to the gasifier.
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Photograph 28: Right-hand muffle: lateral wall of muffle and ash compartment with an opening connecting it to the gasifier.
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Photograph 29: Left-hand gasifier.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 30: Right-hand gasifier.
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Photograph 31: The rear of the furnace with chimney (right-hand side).
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Photograph 32: The rear of the furnace with chimney going through the ceiling (right-hand side).
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Photograph 33: The rear of the furnace with chimney (left-hand side).
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Photograph 34: The rear of the furnace with chimney (left-hand side) with an access door to a pilot flame at the chimney’s base. The circular sheet metal welded to the chimney’s base closes the original opening for a forced-draft blower.
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Photograph 35: Upper side of the furnace (from the right).


		

	

 


	






II. Photographs 36-50: Dachau

Topf double-muffle mobile cremation furnace, fueled with naphtha, converted to a stationary, coke-fired furnace at Concentration Camp Dachau. December 1990. © Carlo Mattogno for all photographs.
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Photograph 36 (top) and 36a (bottom): Original furnace body of coated sheet metal with masonry gasifiers added to its sides.
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Photograph 37: Original furnace body with left-hand masonry gasifier. The furnace body (with muffle doors, ash doors and original combustion-air-intake holes bolted shut by two discs) is the same as that at the Gusen Concentration Camp. The gasifier sports the large coke-loading door and the small doors for the primary air to the hearth (bottom) and the primary air to the gasifier (top). The ash door is located in the service pit closed by the grate visible at the foot of the gasifier
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Photograph 38: Original furnace body with right-hand masonry gasifier.
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Photograph 39: Left-hand gasifier: large coke-loading door (right), small doors for the primary air to the hearth (bottom) and the primary air to the gasifier (top).
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Photograph 40: Inside of the right-hand muffle with muffle grate.
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Photograph 41: Vaulted ceiling of the left-hand muffle; to the right: outlets of pipes connected to the blower.
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Photograph 42: Vaulted ceiling of the right-hand muffle; to the left: outlets of pipes connected to the blower.
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Photograph 43: Muffle doors.
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Photograph 44: Outside of left-hand muffle door.
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Photograph 45: Rear of the furnace, right-hand side. At the top of the gasifier, the rear part of the original oil tank protrudes, which was walled-in. The furnace’s original body is mounted on metal wheels.
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Photograph 46: Rear side of the furnace seen from the right: Fuel tank (top left) and metal wheels of the furnace body (bottom).
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Photograph 47: Rear view of the furnace; base of the chimney with an open service door at the right-hand side. The square metal sheet welded to the chimney’s bottom closes the opening for the original forced-draft blower.
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Photograph 48: Central part of the chimney.
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Photograph 49: Top part of the chimney.
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Photograph 50: Left-hand side of the furnace; background: open service door for the pilot flame at the chimney’s base.


		

	

 


	






III. Photographs 51-85: Mauthausen

Topf coke-fired double-muffle cremation furnace at Concentration Camp Mauthausen. December 1990. © Carlo Mattogno for all photographs.
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Photograph 51. Furnace front.
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Photograph 52 & 53: Left-hand muffle. On the left muffle wall four holes for introducing combustion air can be seen. The grate bars are visible beneath the corpse-introduction stretcher.
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Photograph 54: Left-hand muffle with four holes for introducing combustion air.
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Photograph 55: Right-hand muffle. On the right muffle wall four holes for introducing combustion air can be seen.
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Photograph 56: as above.
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Photograph 57: Combustion-air channel of the left-hand muffle, closed with the door visible in the next photograph.
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Photograph 58: Door for the combustion-air channel of the left-hand muffle.
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Photograph 59: Door for the combustion-air channel of the right-hand muffle.
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Photograph 60: Vaulted ceiling of the left-hand muffle; outlets of pipes connected to the blower.
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Photograph 61: Vaulted ceiling of the right-hand muffle; outlets of pipes connected to the blower.
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Photograph 62: Right-hand muffle; the three inter-muffle openings can be seen to the left.
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Photograph 63: Left-hand muffle; the three inter-muffle openings can be seen to the right.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 64: as above, close-up.
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Photograph 65: as above, close-up.
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Photograph 66: The muffle doors
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Photograph 67: Left-hand muffle door, inside, and stretcher.
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Photograph 68: Left-hand muffle door, outside.
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Photograph 69: Left-hand muffle with open ash door.
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Photograph 70: Right-hand muffle with open ash door.
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Photograph 71: Ash chamber of the right-hand muffle.
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Photograph 72: Ash chamber of the left-hand muffle; at the top the bars of the muffle grate. On the left in the rear part of the wall are two small square openings of a combustion-air intake connected to a channel which opens on the left side of the furnace (see Photos 73f.). In front of those openings is the large opening of the flue-gas outlet; to the right the large opening connects to the ash receptacle of the right-hand muffle.
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Photograph 73: Left side of the furnace: Door of the combustion-air-intake channel whose channel leads into the ash chamber of the left-hand muffle.
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Photograph 74: as above, close-up.
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Photograph 75: Rear side of the furnace with the gasifiers.
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Photograph 76: Air pipe originally connected to a blower.
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Photograph 77: Rear side of the furnace with the gasifiers and service pit.
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Photograph 78: Rear side of the furnace with the gasifiers sporting the coke-loading doors (top) the ash-chamber doors (large door at center bottom) and the combustion-air-intake doors (bottom, small doors).
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Photograph 79: as above; coke-loading door of the gasifier heating the right-hand muffle.
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Photograph 80: as above, the gasifiers’ ash-chamber doors.
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Photograph 81: as above; the left-hand combustion-air-intake door.
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Photograph 82: Grate of the left-hand gasifier (viewed from the rear).
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Photograph 83: Loading system of the right-hand muffle: rod mounted to the frame, movable roller device, and stretcher for the corpse.
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Photograph 84: as above, left-hand muffle.
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Photograph 85: as above, viewed from top: the movable roller device on which the bars of the corpse stretcher rests.


		

	

 


	






IV. Photographs 86-110: Auschwitz Main Camp

Topf coke-fired double-muffle cremation furnaces at Crematorium I at Auschwitz Main Camp (postwar reconstruction). July 1992. © Carlo Mattogno for all photographs.
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Photograph 86: Crematorium I or Old Crematorium at Auschwitz Main Camp. The chimney is a post-war refabrication.
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Photograph 87: Furnace No. 1 with two corpse-introduction carts.
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Photograph 88: as above.
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Photograph 89: as above.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 90: Furnace No. 2. The refabrication omitted the transverse anchor bars and the combustion-air-intake channels next to the muffle doors; in addition, the muffle doors were reversed. Compare Photo 51.
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Photograph 91: as above.
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Photograph 92: Furnace No. 1: inside of a muffle. The masonry was artificially blackened.
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Photograph 93: Furnace No. 2: grate of the left-hand muffle.
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Photograph 94: Furnace No. 2: inside the right-hand muffle.
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Photograph 95: as above; grate of the right-hand muffle.
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Photograph 96: Furnace No. 1, right-hand side. Original doors of combustion-air channels. The Polish refabrications did not include those channels. The number, type and position of the doors are also wrong. The larger door originally belonged to an eight-muffle furnace, and the smaller door was located lower. Cf. Photo 73.
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Photograph 97: Furnace No. 1, rear side. The furnaces were refabricated without gasifiers. The gasifiers’ coke-loading doors are therefore necessarily in the wrong position over those of the ash-chamber doors. See Photo 78.
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Photograph 98: Furnace No. 2, rear: same refabrication errors as for Furnace no. 1.
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Photograph 99: Furnace No. 2: original gasifier grate with seven longitudinal bars and two transverse bars.
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Photograph 100: Ruins of the foundations of Furnace No. 3: service pit and the gasifier hearths seen from the top.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 101: as above, seen from the rear: original grate of the left-hand gasifier and the two transverse support bars of the right-hand grate. The bar with the rollers, originally attached to the ceiling, was used to operate the furnace’s two flue dampers.
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Photograph 102: Ruins of Furnace No. 3: flue-duct opening of the left-hand muffle.
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Photograph 103: Ceiling of the furnace hall: ventilation opening over Furnace No. 1.
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Photograph 104: Roof of Crematorium I: The two ventilation chimneys of the cremation furnaces (black and grey).
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Photograph 105: Transverse rails and rotating platform (turntable).
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Photograph 106: Turntable for corpse cart.
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Photograph 107: Crematorium I at Auschwitz: cremation-furnace parts stored in the former coke-storage room.
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Photograph 108: as above.
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Photograph 109: as above.
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Photograph 110: Commemorative plaque in the furnace hall of Crematorium I.


		

	

 


	


V. Photographs 111-215: Buchenwald

Topf coke-fired triple-muffle cremation furnace (one fueled with naphtha) at Concentration Camp Buchenwald. July 1991. © Carlo Mattogno for all photographs (unless stated otherwise).
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Photograph 111: SS photo of the Topf coke-fired triple-muffle furnaces at Crematorium II at Birkenau. APMO, Microfilm No. 287.
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Photograph 112: Topf triple-muffle cremation furnaces in the crematorium at Buchenwald Concentration Camp.
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Photograph 113: SS photo of the Topf coke-fired triple-muffle furnaces at Crematorium II at Birkenau. APMO, Microfilm No. 290.
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Photograph 114: Topf triple-muffle cremation furnaces in the crematorium at Buchenwald Concentration Camp.
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Photograph 115: SS photo of the Topf coke-fired triple-muffle furnaces at Crematorium II at Birkenau. APMO, Microfilm No. 290.
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Photograph 116: Topf triple-muffle cremation furnace in the crematorium at Buchenwald Concentration Camp.
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Photograph 117: as above, coke- or naphtha-fired furnace, front view.
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Photograph 118: as above, left-hand front view.
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Photograph 119: as above
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Photograph 120: as above, right-hand front view.
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Photograph 121: as above, right-hand side.
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Photograph 122: as above, coke-fired-only model (no oil tank on top).
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Photograph 123: as above, left-hand front view.
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Photograph 124: as above, close-up of the furnace’s left half.
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Photograph 125: as above, right-hand front view.
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Photograph 126: as above, left-hand rear view, with coke-loading door of the gasifier.
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Photograph 127: as above, door of the left-hand muffle.
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Photograph 128: Muffle door from a Topf triple-muffle cremation furnace previously installed in either Crematorium II or III at Birkenau.
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Photograph 129: Topf coke-fired triple-muffle cremation furnace at Buchenwald Concentration Camp. Interior of the left-hand muffle door.
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Photograph 130: same location as above, interior of the left-hand muffle of the Topf coke- and naphtha-fired triple-muffle cremation furnace.
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Photograph 131: as above; in the left-hand wall four openings of combustion-air channel are visible; below this the remnants of the muffle-grate bars and the walls slanted toward the ash chamber; in the back at the bottom is the opening to the gasifier.
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Photograph 132: as above; the apex of the vaulted ceiling sports four square openings which open into tubes supplying the muffle with combustion air.
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Photograph 133; as above, close-up.
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Photograph 134: as above, right-hand muffle wall with rectangular openings connecting this side muffle to the center muffle.
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Photograph 135: as above, central muffle. Both side walls have three rectangular openings connecting it to the side muffles.
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Photograph 136: as above, close-up.
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Photograph 137: as above, showing five of the rectangular inter-muffle openings, four square openings in the ceiling and one in the back wall for combustion-air supply.
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Photograph 138: as above, rectangular inter-muffle openings in the right-hand muffle wall.
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Photograph 139: as above; right-hand muffle. Foreground: the stretcher of the corpse-introduction cart. The opening of the naphtha burner can be seen in the wall in the background.
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Photograph 140: Coke-fired triple-muffle furnace, left-hand muffle. Left wall: square openings of the combustion-air feed. Bottom: wall sloping into the ash chamber). Center bottom: opening to the gasifier. Right-hand wall: rectangular inter-muffle openings. The muffle-grate bars have been ripped out.
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Photograph 141: as above, left-hand muffle wall sloping into the ash chamber with bottom rear opening into the gasifier.
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Photograph 142; as above, right-hand wall with rectangular openings to center muffle.
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Photograph 143: as above, vaulted muffle ceiling with square openings for combustion-air supply.
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Photograph 144: as above, center muffle, right-hand wall with rectangular openings to the right-hand muffle.
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Photograph 145: as above, right-hand muffle, left-hand wall with rectangular openings to the center muffle.
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Photograph 146: as above, vaulted muffle ceiling with square openings for combustion-air supply.
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Photograph 147: as above, right-hand square openings of the combustion-air feed. Bottom: muffle grate.
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Photograph 148: Topf coke- or naphtha-fired triple-muffle cremation furnace. Right-hand muffle. Doors closing the combustion-air channels of the muffle (top) and of the ash chamber (bottom).
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Photograph 149: as above, the muffle’s combustion-air-supply channel.
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Photograph 150: as above, left-hand muffle. To the left of the large muffle door: doors closing the combustion-air channels of the muffle (top) and of the ash chamber (bottom).
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Photograph 151: as above, the muffle’s combustion-air-supply channel.
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Photograph 152: as above, the ash chamber’s combustion-air-supply channel.
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Photograph 153: as above, both doors of the combustion-air channels.
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Photograph 154: combustion-air-channel door with the Topf logo, close-up.
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Photograph 155: Topf coke-fired triple-muffle cremation furnace. Front-side service pits with the left and center muffles’ ash doors.
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Photograph 156: as above, central muffle’s ash chamber with the two lateral openings to the flue duct and a combustion-air-supply hole in the back.
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Photograph 157: as above, ash chamber of the right-hand muffle.
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Photograph 158: Topf triple-muffle cremation furnaces; right-hand rear view with the gasifier’s coke-loading doors (top) and ash doors in the service pit (bottom).
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Photograph 159: as above, left-hand rear view.
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Photograph 160: Topf coke- or naphtha-fired triple-muffle cremation furnace. Rear view, left-hand muffle. Naphtha burner (top) and the gasifier’s coke-loading door (bottom).
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Photograph 161: as above.
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Photograph 162: as above, with opened coke-loading door.
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Photograph 163: as above, view through the coke-loading door into the gasifier.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 164: as above; inside of the gasifier. The masonry shows signs of fusion.
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Photograph 165: as above; the gasifier’s ash-chamber door (bottom) and the door of the gasifier’s combustion-air channel (top right).
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Photograph 166: as above, close-up of the gasifier’s combustion-air channel.
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Photograph 167: as above, view into the gasifier’s ash chamber with the grate.
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Photograph 168: as above, central muffle. Crank operating the smoke-duct damper (top) and the door to the muffle’s rear combustion-air channel (bottom).
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Photograph 169: as above; doors to the muffle’s (top) and the ash chamber’s combustion-air channel (bottom).
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Photograph 170: as above; close-up of the muffle’s combustion-air channel.
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Photograph 171: as above; close-up of the ash chamber’s combustion-air channel
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Photograph 172: as above; cement counterweight of the smoke-duct damper.
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Photograph 173: as above, right-hand muffle. The gasifier’s ash-chamber door (bottom) and the door of the gasifier’s combustion-air channel (top left).
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Photograph 174: as above; view into the gasifier’s ash chamber with the grate.
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Photograph 175: Topf coke-fired triple-muffle cremation furnace. Rear view, right-hand muffle: the gasifier’s ash-chamber door (bottom) and its combustion-air-channel door (top left).
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Photograph 176: as above, left-hand muffle: the gasifier’s ash-chamber door (bottom) and its combustion-air-channel door (top right).
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Photograph 177; as above; view into the gasifier’s ash chamber with the grate.
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Photograph 178: as above, front view, central muffle. The lowered movable roller device. The device is threaded through the mounting bar, can pivot vertically and move horizontally.
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Photograph 179: as above, movable roller device put into place for operation.
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Photograph 180: as above, view into the muffle across the rollers.
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Photograph 181: Corpse-introduction cart, left-hand side.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 182: Corpse-introduction cart, right-hand side.
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Photograph 183: Corpse-introduction cart, rear view.
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Photograph 184: Corpse-introduction cart, rear view, bottom part with wheels.
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Photograph 185: view across the corpse-introduction cart with stretcher inside the muffle.
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Photograph 186: Corpse-introduction cart, viewed from below. Edges of the loading stretcher running on the rollers.
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Photograph 187: as above, close-up.
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Photograph 188: Blowers located between the two furnaces.
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Photograph 189: The furnaces’ combustion-air blower, front view; the left tube feeds the furnace fueled with either coke or naphtha, the right tube the coke-fired one (see Photo 188).
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Photograph 190: as above, rear view.
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Photograph 191: as above, close-up.
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Photograph 192: Blower tube connected to the furnace fueled with either naphtha or coke. At the tube’s end, close to the furnace’s wall, is a valve for regulating the air flow.
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Photograph 193: Blower tube connected to the coke-fired furnace.
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Photograph 194: Tube from the combustion-air blowers to the furnaces; butterfly valve in the right-hand tube for regulating the air flow.
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Photograph 195: Combustion-air blower for the oil burner of the furnace fueled with either naphtha or coke. Rear view.
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Photograph 196: as above, front view.
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Photograph 197: as above, right-side rear view, with the combustion-air blower in the background.
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Photograph 198: as above, left-side rear view with tube running into the furnace.
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Photograph 199: as above, tube detail.
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Photograph 200: as above.
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Photograph 201: as above, right-side rear view; tube connection with naphtha burner.
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Photograph 202: Topf coke- or naphtha-fired triple-muffle cremation furnace; naphta tank, rear view.
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Photograph 203: as above, left-side view.
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Photograph 204: as above, rear view, naphtha burner of the left-hand muffle; connected to the naphtha burner are from above, the tube feeding oil from the naphtha tank, and from below, the tube from the combustion-air blower.
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Photograph 205: Rear view of the two Topf triple-muffle cremation furnaces.
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Photograph 206: A U.S. soldier in front of the central muffle of the Topf coke- or naphtha-fired triple-muffle cremation furnace at Buchenwald Camp. U.S. Army photo of 1945.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 207: Crematorium at Buchenwald Concentration Camp.
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Photograph 208: as above, close-up.
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Photograph 209; as above; hatch of the corpse chute into the underground morgue.
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Photograph 210: as above; basement morgue, wooden corpse chute.
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Photograph 211: as above; on the back wall, on the right, the manual controls for operating the freight elevator.
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Photograph 212: as above, freight elevator, front.
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Photograph 213: as above, rear.
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Photograph 214: as above, elevator door in the cremation hall, ground floor.
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Photograph 215: as above; elevator cage viewed from the cremation hall above.


		

	

 


	






VI. Photographs 216-235: Auschwitz-Birkenau

Ruins of the Crematoria II through V at the Birkenau Camp. 1991-1992. © Carlo Mattogno for all photographs (unless stated otherwise).


	
		
				
[image: Image]


		

		
				
Photograph 216: Ruins of the furnace hall of Crematorium II (direction east-west).
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Photograph 217: as above; rails for the corpse-introduction cart.
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Photograph 218: as above.
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Photograph 219: as Photo 216; rails for the corpse-introduction cart to the first three furnaces and location of the transverse rails for the turntable (direction east-west).
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Photograph 220: as above; direction west-east.
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Photograph 221: as Photo 219; hole with the foundation of the chimney.
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Photograph 222: Ruins of Crematorium V. Wrought-iron frame of the Topf eight-muffle furnace and service pit. Polish photo of May 1945. APMO, Negative No. 21334/141.
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Photograph 223: as above, viewed from the other side. APMO, Negative No. 21334/83.
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Photograph 224: as above; right-hand (northern) service pit. Polish photo of May 1945. The man wearing a hat is the Polish investigating judge Jan Sehn. APMO, Negative No. 21334/82.
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Photograph 225: as above; APMO, Negative No. 21334/81.
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Photograph 226: as before. Ash-chamber doors of the northwestern pair of muffles. Foreground: iron tools (pokers, scrapers) and square grate irons of the gasifiers.
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Photograph 227: as above, ash chamber’s door frame of the muffle located in the north-western corner. Visible on the right is the door of the ash chamber’s combustion-air channel.
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Photograph 228: Ruins of Crematorium V (1997). Wrought-iron frame of the Topf eight-muffle furnace (direction west-east).
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Photograph 229: as above, direction south-north.
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Photograph 230: as above; behind the iron frame: access ladder to the gasifier’s service pit.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 231: as above. Detail of the north gasifier’s frame irons (direction south-north). The two brackets visible below were used for mounting the gasifier’s hearth door.
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Photograph 232: as above. South service pit and access ladder.
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Photograph 233: Ruins of Crematorium V (1997). Ruins of the two chimneys of the Topf eight-muffle furnace: north chimney in the foreground, south chimney in the background.
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Photograph 234: Ruins of Crematorium IV (1991). Gasifier’s service pit (direction north-south).
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Photograph 235: as above. Framework fragments of the Topf eight-muffle furnace in the foreground (direction north-south).


		

	

 


	



	


VII. Photographs 236-332: Kori Cremation Furnaces

	A. Photographs 236-247: Mauthausen

Coke-fired cremation furnace at Concentration Camp Mauthausen. December 1990. © Carlo Mattogno for all photographs.
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Photograph 236: front view.
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Photograph 237: as above, close-up of the corpse-introduction stretcher.
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Photograph 238: as above, right-hand side; in the wall the chimney damper.
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Photograph 239: Inside the muffle.
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Photograph 240: as above; left-hand muffle wall with opening for the combustion-air supply.
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Photograph 241; as above, close-up of combustion-air-supply holes.
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Photograph 242: as above, right-hand side.
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Photograph 243: ash chamber seen through the ash-chamber door.
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Photograph 244: rear view.
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Photograph 245: left-hand side view; the gasifier’s coke-loading door (top) and ash door (bottom).
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Photograph 246: gasifier grate.
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Photograph 247: Information sign on the support column of the furnace hall stating in German, French, Russian and Italian: “First cremation facility. This first Mauthausen cremation facility was operating from 4 May 1940 until 3 May 1945.”


		

	

 


	






B. Photographs 248-269: Dachau

Coke-fired cremation furnace at Concentration Camp Dachau. December 1990. © Carlo Mattogno for all photographs.
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Photograph 248: New crematorium building at Dachau Camp (“Baracke X”)
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Photograph 249: Three of the four cremation furnaces.
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Photograph 250: The fourth furnace, muffle door.
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Photograph 251: as above, ash-chamber door and ash receptacle in the ash chamber; to either side: combustion-air inlets; foreground: metal stand with rollers for the corpse-introduction stretcher.
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Photograph 252: as above, close-up of the muffle door.
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Photograph 253: Second furnace, inside the muffle; left-hand side with three openings for combustion-air supply.
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Photograph 254: as above, right-hand side.
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Photograph 255: Fourth furnace, front view: metal housing of the muffle door’s corpse-retaining plate made of refractory clay; wire cable, pulley and counterweight for its operation.
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Photograph 256: as above.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 257: First furnace, right-hand side: two doors of the auxiliarly hearth (center bottom): coke-loading door (rear center), and main-ash-chamber door of the main gasifier (rear bottom).
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Photograph 258: Rear view of Furnaces Nos. 2 through 4 (front to back).
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Photograph 259: Rear view of the first furnace; inspection door of the vertical smoke duct. Wire cable and pulleys for operating the smoke-duct damper, visible in Photo 258 on the floor at the bottom of the furnace.
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Photograph 260: First furnace, the auxiliary gasifier’s service doors: loading door (top) and ash-chamber door (bottom).
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Photograph 261: Coke-loading door of the main gasifier.
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Photograph 262: Ash-chamber door of the main gasifier.
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Photograph 263: View into the main gasifiers.
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Photograph 264: View through the main gasifier’s ash-chamber door onto the coke grate.
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Photograph 265: Second furnace, front view. Muffle with stretcher and lowered corpse-retaining plate made of fireclay.
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Photograph 266: as above.
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Photograph 267: First furnace. Muffle without stretcher and raised refractory corpse-retaining plate.
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Photograph 268: as above, close-up of muffle with corpse grate.
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Photograph 269: Staff at the new crematorium at work. SS photo of 1944.


		

	

 


	


C. Photographs 270-284: Stutthof, Coke-Fired Furnace

Coke-fired cremation furnace at Concentration Camp Stutthof. June 1997. © Carlo Mattogno for all photographs except No. 270.
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Photograph 270: The furnaces after the war in 1945.
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Photograph 271: The furnace in 1997 in the crematorium refabricated by the Poles.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 272: The inside of the left-hand muffle.
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Photograph 273: The ash chamber of the left-hand muffle. Top: underside of the muffle’s grate bars. On the left wall in the rear: opening connecting it with the auxiliary hearth. All the way at the back: the gasifier’s pit.
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Photograph 274: The inside of the right-hand muffle.
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Photograph 275: as above, ash chamber.
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Photograph 276: Right-hand furnace. To the left: coke-loading door (center) and ash door (bottom) of the auxiliary gasifier. Center: double-leaf coke-loading door of the main gasifier with the ash-chamber door beneath.
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Photograph 277: Inside the right-hand furnace’s main gasifier viewed through the ash-chamber door. The hearth’s grate has been damaged, with only four remaining bars merely leaning against the outer support bar.
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Photograph 278: as above, seen through the coke-loading door. 1: door frame; 2: muffle; 3: muffle grate; 4: gasifier pit; 5: ash chamber.
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Photograph 279: Inside of the muffle seen through the main gasifier’s coke-loading door. In the right-hand wall: openings for combustion-air supply. Top in the background: the opening of the smoke-gas outlet.
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Photograph 280: Left-hand furnace; doors of the auxiliary gasifier.
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Photograph 281: as above. View into the auxiliary gasifier. Background: the wall of the muffle’s ash chamber. Foreground: the end of an iron bar from the auxiliary hearth grate.
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Photograph 282: as above. The muffle’s ash chamber seen through the auxiliary gasifier’s ash-chamber door.
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Photograph 283: Right-hand furnace, inside of the auxiliary gasifier with the muffle’s ash chamber wall in the background and the muffle grate above.
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Photograph 284: as above; right-hand wall of the muffle’s ash chamber as seen from the auxiliary gasifier’s ash chamber; top: vaulted muffle-grate bars.


		

	

 


	






D. Photographs 285-317: Majdanek, Coke-Fired Furnace

Coke-fired cremation furnace at Concentration Camp Lublin (Majdanek). July 1991. © Carlo Mattogno for all photographs except No. 286.
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Photograph 285: Polish refabrication of the crematorium at the former Lublin-Majdanek Concentration Camp.
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Photograph 286: The cremation furnace after Soviet capture in July 1944.
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Photograph 286a: as above, section enlargement: the crematorium ruins.
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Photograph 286b: as above; the furnaces.
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Photograph 286c: as above
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Photograph 287: Row of cremation furnaces with five muffles, front view.
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Photograph 288: as above, first furnace from the left.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 289: as above; first recuperator.
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Photograph 290: as above, second furnace from the left.
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Photograph 291: as above, third furnace from the left.
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Photograph 292: as above, fourth furnace from the left.
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Photograph 293: as above, second recuperator.
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Photograph 294: as above, fifth furnace from the left.
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Photograph 295: as above, close-up of the muffle.
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Photograph 296: The center furnace, close-up of the muffle.
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Photograph 297: Vaulted ceiling of the first muffle; in the side walls the openings of the combustion-air-supply channels can be seen.
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Photograph 298: as above, second muffle.
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Photograph 299: as above, third, center muffle.
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Photograph 300: as above, fourth muffle.
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Photograph 301 as above, fifth muffle.
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Photograph 302: Vertical duct of the flue-gas outlet.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 303: Access door to the post-combustion area.
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Photograph 304: Ash-extraction door with the first bar of the post-combustion grate visible.
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Photograph 305: Right-hand rear view of the five-furnace device.
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Photograph 306: as above, from the left-hand side.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 307: as above.
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Photograph 308: as above. Hot-water pipes of the recuperator.
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Photograph 309: Front view from the right-hand side. The brick structure at top contains the smoke duct, with an inspection door on the side.
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Photograph 310: as above, smoke duct with inspection door.
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Photograph 311: The gasifier grate.
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Photograph 312: as above
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Photograph 313: Inside of a furnace seen from the gasifier’s coke-loading door. Foreground: the gasifier; behind it: the ash chamber with the ash doors in the background; above that: the muffle’s fireclay grate; top: the muffle.
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Photograph 314: as above; bottom: the ash chamber with the ash-chamber-access door in the background; above that: the muffle’s fireclay grate; top: the muffle.
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Photograph 315: Inside of the gasifier of the Topf Furnace at Gusen Concentration Camp. The refractory lining shows extensive fusion.
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Photograph 316: as above.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 317: Sign displayed in the crematorium of Lublin Concentration Camp stating in five languages: “The crematorium was built in autumn 1943. It was fueled with coke. The bodies were cremated at a temperature of about 700°C. The daily yield was about 1000 bodies.”


		

	

 


	






E. Photographs 318-327: Majdanek, Naphtha-Fired Furnace

Naphtha-fired cremation furnace at Concentration Camp Lublin (Majdanek). July 1991. © Carlo Mattogno for all photographs.
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Photograph 318: front view of the furnace.
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Photograph 319: as above; top: the muffle door; bottom center: ash-chamber door; bottom left and right: combustion-air inlets.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 320: Inside of the muffle. Bottom: the refractory grate; on the back wall: the main burner’s nozzle; on the side walls: openings of the combustion-air-supply channels.
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Photograph 321: as above; the vaulted muffle ceiling with the smoke-duct opening in the foreground.
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Photograph 322: as above; the refractory grate; bottom: ash-chamber door.
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Photograph 323: Ash chamber; top: the underside of the muffle’s refractory grate; background: the auxiliary burner’s nozzle.
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Photograph 324: left-hand side of the furnace.
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Photograph 325: as above. In the upper part of the furnace can be seen the combustion-air pipe for the burners (left), the support bars for the fan and its motor (center), and the base of the chimney (right).
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Photograph 326: right-hand side; bottom right: side inspection door beneath a combustion-air inlet.
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Photograph 327; rear view; combustion-air pipe with main (center) and auxiliary burners (bottom).


		

	

 


	






F. Photographs 328-329: Stutthof, Naphtha-Fired Furnace

Naphtha-fired cremation furnace at Concentration Camp Stutthof.
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Photograph 328: The furnace right after the camp’s Soviet capture in 1945.
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Photograph 329: The furnace as exhibited in the camp museum in June 1997.
© Carlo Mattogno


		

	

 


	






G. Photographs 330-331: Trzebinia 

Naphtha-fired cremation furnace at Trzebinia Subcamp. October 1991. © Carlo Mattogno.
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Photograph 330: Front view of the furnace. The interior of the furnace was completely destroyed. At the top the conical chimney (center), the blower (left) and the naphtha tank (right).
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Photograph 331: Right-hand side of the furnace with the naphtha tank in the foreground.


		

	

 


	



	


H. Photograph 331a: Blechhammer
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Photograph 331a: Naphtha-fired cremation furnace at Blechhammer Subcamp. Source: https://commons.wikimedia.org/wiki/File:Arbeitslager_Blechhammer_-_krematorium1.jpg.


		

	

 


	






I. Photographs 332-334: Groß-Rosen

Naphtha-fired cremation furnace at Concentration Camp Groß-Rosen. March 1999. © Carlo Mattogno for all photographs.
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Photograph 332: Furnace on the foundations of the former cremation hall.
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Photograph 333: Front view. In the foreground the stand with the two rollers for introducing the stretcher.
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Photograph 333a: rear view. Top left: naphtha tank; below it: combustion-air inlet and access door; top right: combustion-air pipes; rear end: main (top) and auxiliary burner (bottom).
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				Photograph 333b: as above. The air pipes were originally connected to a blower installed on the shelf to the right.
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Photograph 333c: rear view, main (top) and auxiliary burner (bottom)
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Photograph 334: Interior. The introduction stretcher moved with four metal rollers on two angle irons. The opening in the back wall housed the main burner. The refractory lining has been completely removed.


		

	

 


	



	


VIII. Photographs 335-344: Kori Furnaces in Other Camps
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Photograph 335: Kori coke-fired cremation furnace at the Flossenbürg Camp. Source: http://commons.wikimedia.org/wiki/File:Crematory_oven_-_Flossenbürg.jpg.
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Photograph 336: Kori coke-fired cremation furnace at Ebensee Camp. Source: www.profit-over-life.org/teachers_guide/austria/mauthausen_kz/mauthausen-ebensee_crematorium.html.
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Photograph 337: Ruins of the Kori coke-fired cremation furnace at Sachsenhausen Concentration Camp. Source: http://snapeatrepeat.com/tag/sachsenhausen-concentration-camp/, now removed.
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Photograph 338: Kori coke- and naphtha-fired cremation furnace at Ravensbrück Concentration Camp. Source: http://mmlorusso.blogspot.com/2011/03/his-will-is-our-hiding-place-cont.html.
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Photograph 339: Kori naphtha-fired cremation furnace at Bergen-Belsen Concentration Camp. Source: http://galleryhip.com/bergen-belsen-liberation.html, now removed.
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Photograph 340: Kori naphtha-fired cremation furnace at Dora-Mittelbau Concentration Camp. Source: http://commons.wikimedia.org/wiki/File:210509_Krematorie_Dora_Mittelbau_01.JPG
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Photograph 341: Kori naphtha-fired cremation furnace at Natzweiler-Struthof Concentration Camp. Source: http://commons.wikimedia.org/wiki/File:Natzweiler-Struthof_krematorium.JPG.
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Photograph 342: Kori naphtha-fired cremation furnaces at Neuengamme Concentration Camp. Source: www.kz-gedenkstaette-neuengamme.de/typo3temp/pics/5f467c62d5.jpg, now removed
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Photograph 343: Kori naphtha-fired cremation furnaces at Sachsenhausen Concentration Camp. Source: Sachsenhausen, Kongress-Verlag, Berlin 1962, p. 84.
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Photograph 344: Kori naphtha-fired cremation furnace at Vught Concentration Camp. Source: http://ww2today.com/wp-content/uploads/2014/11/vught-crematoria.jpg.


		

	

 


	


IX. Photographs 345-362: Terezín

Ignis-Hüttenbau naphtha-fired cremation furnaces at Terezín Ghetto. February 1999. © Carlo Mattogno, unless stated otherwise.
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Photograph 345: The four furnaces viewed from above. On the right-hand wall, top, are the naphtha tanks.
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Photograph 345a: as above, viewed from eye level. Source: https://commons.wikimedia.org/wiki/File:Terez%C3%ADnCrematorium.jpg.
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Photograph 346: Left-hand furnace of the front pair, front view, with the corpse-introduction cart.
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Photograph 347: as above; left-hand side and rear of the furnace.
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Photograph 348: as above, rear view.
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Photograph 349: as above; on the right, next to the wall, is the naphtha preheater behind a long scraper.
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Photograph 350: Right-hand furnace of the front pair, rear view, naphtha burner.
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Photograph 351: Left-hand furnace of the front pair, rear view; the three service doors: for the muffle (top), the post-combustion chamber (center) and the ash chamber with the ash receptacle (bottom).
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Photograph 352: as above; the muffle’s interior seen from its rear service door. In the foreground the front part of the corpse-introduction cart.
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Photograph 353: as above, with the introduction cart pulled out. In the foreground, the shaft of the scraper to remove cremation remains.
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Photograph 354: as above; inside of the post-combustion chamber seen through its rear service door.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 354a: as above; close-up.
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Photograph 355: as above; inside of the ash chamber seen through its rear service door, with the corroded iron ash container.
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Photograph 356: Forced-draft blower of the front pair of furnaces, with suction duct (left), chimney duct (center) and the motor (right). In the background left and right the two combustion-air blowers.
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Photograph 357: as above, side view.
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Photograph 358: Combustion-air blower for the left-hand furnace of the front pair.
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Photograph 359: Closing damper of the right-hand furnace of the rear pair of furnaces.
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Photograph 360: left-hand furnace of front pair, front view; the damper’s steel cable and pulley attached to the ceiling.
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Photograph 361: Left-hand furnace of the rear pair, front view, with the corpse-introduction cart.
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Photograph 361a: Left-hand furnace of the front pair, front view, with the corpse-introduction cart.


		

	

 

 



		
				
[image: Image]


		

		
				
Photograph 362: Rough wooden coffin for cremation, left of the above furnace.


		

	

 


	






X. Photographs 363-365: Urns

Cremation urns at the concentration camps. © Carlo Mattogno, unless stated otherwise.
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Photograph 363: Urns stored in a showcase of the Lublin-Majdanek Camp Museum.
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Photograph 364: Urns stored in a showcase of the Buchenwald Concentration Camp Museum.
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Photograph 364a: as above, close-up.
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Photograph 365: Urns found in the crematorium of Natzweiler-Struthof Concentration Camp in 1945. Source: Jean-Claude Pressac, The Struthof Album, Beate Klarsfeld Foundation, New York, 1985. p. 56.


		

	

 


	



	


XI. Photographs 366-367: Stoking Tools
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Photograph 366: Stoking tools in the crematorium of Stutthof Concentration Camp (June 1997): two stokers and a scraper. © Carlo Mattogno.
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Photograph 367: as above, close-up.


		

	

 


	






XII. Photographs 368-370: Cremation Experiments

Cremation experiments with animal fat. © Carlo Mattogno
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Photograph 368: Combustion experiment with animal fat conducted by the author on 21 October 1994.
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Photograph 369: as above, 10 January 1995.
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Photograph 370: as above.


		

	

 


	




XIII. Color Documents from Part 2
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Document 253: Condition of a corpse after thirty minuts of cremation. Source: Michael Bohnert, Thomas Rost, Stefan Pollak, “The degree of destruction of human bodies in relation to the duration of the fire,” in: Forensic Science International, 95, 1998, p. 15.
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Document 254: as above, after forty minutes.


		

	

 

 


 


	Holocaust Handbooks

This ambitious, growing series addresses various aspects of the “Holocaust” of the WWII era. Most of them are based on decades of research from archives all over the world. They are heavily referenced. In contrast to most other works on this issue, the tomes of this series approach its topic with profound academic scrutiny and a critical attitude. Any Holocaust researcher ignoring this series will remain oblivious to some of the most important research in the field. These books are designed to both convince the common reader as well as academics. The following books have appeared so far, or are about to be released. Compare hardcopy and eBook prices at www.findbookprices.com.
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Pictured above are all of the scientific studies that comprise the series Holocaust Handbooks published thus far or in preparation. More volumes and new editions are constantly in the works.


		

	

ISSN 1529-7748 ∙ All books are 6”×9” paperbacks unless otherwise stated. Artwork for paperback editions; plain hardcover editions available.


	


Section One: General Overviews of the Holocaust 

The First Holocaust. The Surprising Origin of the Six-Million Figure. By Don Heddesheimer. This compact but substantive study documents propaganda spread prior to, during and after the FIRST World War that claimed East European Jewry was on the brink of annihilation. The magic number of suffering and dying Jews was 6 million back then as well. The book details how these Jewish fundraising operations in America raised vast sums in the name of feeding suffering Polish and Russian Jews but actually funneled much of the money to Zionist and Communist groups. 5th edition, 198 pages, b&w illustrations, bibliography, index. (#6)

Lectures on the Holocaust. Controversial Issues Cross Examined. By Germar Rudolf. Between 1992 and 2005 German scholar Germar Rudolf lectured to various audiences about the Holocaust in the light of new findings. Rudolf’s sometimes astounding facts and arguments fell on fertile soil among his listeners, as they were presented in a very sensitive and scholarly way. This book is the literary version of Rudolf’s lectures, enriched with the most recent findings of historiography. Rudolf introduces the most important arguments for his findings, and his audience reacts with supportive, skeptical and also hostile questions. We believe this book is the best introduction into this taboo topic. Third edition, 590 pages, b&w illustrations, bibliography, index. (#15)

Breaking the Spell. The Holocaust, Myth & Reality. By Nicholas Kollerstrom. In 1941, British Intelligence analysts cracked the German “Enigma” code. Hence, in 1942 and 1943, encrypted radio communications between German concentration camps and the Berlin headquarters were decrypted. The intercepted data refutes, the orthodox “Holocaust” narrative. It reveals that the Germans were desperate to reduce the death rate in their labor camps, which was caused by catastrophic typhus epidemics. Dr. Kollerstrom, a science historian, has taken these intercepts and a wide array of mostly unchallenged corroborating evidence to show that “witness statements” supporting the human gas chamber narrative clearly clash with the available scientific data. Kollerstrom concludes that the history of the Nazi “Holocaust” has been written by the victors with ulterior motives. It is distorted, exaggerated and largely wrong. With a foreword by Prof. Dr. James Fetzer. 5th edition, 271 pages, b&w illustrations, bibliography, index. (#31)

Debating the Holocaust. A New Look at Both Sides. By Thomas Dalton. Mainstream historians insist that there cannot be, may not be a debate about the Holocaust. But ignoring it does not make this controversy go away. Traditional scholars admit that there was neither a budget, a plan, nor an order for the Holocaust; that the key camps have all but vanished, and so have any human remains; that material and unequivocal documentary evidence is absent; and that there are serious problems with survivor testimonies. Dalton juxtaposes the traditional Holocaust narrative with revisionist challenges and then analyzes the mainstream’s responses to them. He reveals the weaknesses of both sides, while declaring revisionism the winner of the current state of the debate. 4th, revised and expanded edition, 341 pages, b&w illustrations, bibliography, index. (#32)

The Hoax of the Twentieth Century. The Case against the Presumed Extermination of European Jewry. By Arthur R. Butz. The first writer to analyze the entire Holocaust complex in a precise scientific manner. This book exhibits the overwhelming force of arguments accumulated by the mid-1970s. It continues to be a major historical reference work, frequently cited by prominent personalities. This edition has numerous supplements with new information gathered over the last 35 years. Fourth edition, 524 pages, b&w illustrations, bibliography, index. (#7)

Dissecting the Holocaust. The Growing Critique of ‘Truth’ and ‘Memory.’ Edited by Germar Rudolf. Dissecting the Holocaust applies state-of-the-art scientific technique and classic methods of detection to investigate the alleged murder of millions of Jews by Germans during World War II. In 22 contributions—each of some 30 pages—the 17 authors dissect generally accepted paradigms of the “Holocaust.” It reads as exciting as a crime novel: so many lies, forgeries and deceptions by politicians, historians and scientists are proven. This is the intellectual adventure of the 21st century. Be part of it! Third revised edition. Ca. 630 pages, b&w illustrations, bibliography, index. (#1)

The Dissolution of Eastern European Jewry. By Walter N. Sanning. Six Million Jews died in the Holocaust. Sanning did not take that number at face value, but thoroughly explored European population developments and shifts mainly caused by emigration as well as deportations and evacuations conducted by both Nazis and the Soviets, among other things. The book is based mainly on Jewish, Zionist and mainstream sources. It concludes that a sizeable share of the Jews found missing during local censuses after the Second World War, which were so far counted as “Holocaust victims,” had either emigrated (mainly to Israel or the U.S.) or had been deported by Stalin to Siberian labor camps. 2nd, corrected edition, foreword by A.R. Butz, epilogue by Germar Rudolf containing important updates; 224 pages, b&w illustrations, bibliography (#29).

Air-Photo Evidence: World War Two Photos of Alleged Mass Murder Sites Analyzed. By Germar Rudolf (ed.). During World War Two both German and Allied reconnaissance aircraft took countless air photos of places of tactical and strategic interest in Europe. These photos are prime evidence for the investigation of the Holocaust. Air photos of locations like Auschwitz, Majdanek, Treblinka, Babi Yar etc. permit an insight into what did or did not happen there. This book is full of air photo reproductions and schematic drawings explaining them. According to the author, these images refute many of the atrocity claims made by witnesses in connection with events in the German sphere of influence. 6th revised and expanded edition, with a contribution by Carlo Mattogno. 167 pages, 8.5”×11”, b&w illustrations, bibliography, index (#27).

The Leuchter Reports: Critical Edition. By Fred Leuchter, Robert Faurisson and Germar Rudolf. Between 1988 and 1991, U.S. expert on execution technologies Fred Leuchter wrote four detailed reports addressing whether the Third Reich operated homicidal gas chambers. The first report on Auschwitz and Majdanek became world famous. Based on chemical analyses and various technical arguments, Leuchter concluded that the locations investigated “could not have then been, or now be, utilized or seriously considered to function as execution gas chambers.” 4th edition, 252 pages, b&w illustrations. (#16)

Bungled: “The Destruction of the European Jews”. Raul Hilberg’s Failure to Prove National-Socialist “Killing Centers.” His Misrepresented Sources and Flawed Methods”. By Carlo Mattogno. Raul Hilberg's magnum opus The Destruction of the European Jews is an orthodox standard work on the Holocaust. But how does Hilberg support his thesis that Jews were murdered en masse? He rips documents out of their context, distorts their content, misinterprets their meaning, and ignores entire archives. He only refers to “useful” witnesses, quotes fragments out of context, and conceals the fact that his witnesses are lying through their teeth. Lies and deceits permeate Hilberg’s book. 302 pages, bibliography, index. (#3)

Jewish Emigration from the Third Reich. By Ingrid Weckert. Current historical writings about the Third Reich claim state it was difficult for Jews to flee from Nazi persecution. The truth is that Jewish emigration was welcomed by the German authorities. Emigration was not some kind of wild flight, but rather a lawfully determined and regulated matter. Weckert’s booklet elucidates the emigration process in law and policy. She shows that German and Jewish authorities worked closely together. Jews interested in emigrating received detailed advice and offers of help from both sides. 2nd ed., 130 pages, index. (#12)

Inside the Gas Chambers: The Extermination of Mainstream Holocaust Historiography. By Carlo Mattogno. Neither increased media propaganda or political pressure nor judicial persecution can stifle revisionism. Hence, in early 2011, the Holocaust Orthodoxy published a 400 pp. book (in German) claiming to refute “revisionist propaganda,” trying again to prove “once and for all” that there were homicidal gas chambers at the camps of Dachau, Natzweiler, Sachsenhausen, Mauthausen, Ravensbrück, Neuengamme, Stutthof… you name them. Mattogno shows with his detailed analysis of this work of propaganda that mainstream Holocaust hagiography is beating around the bush rather than addressing revisionist research results. He exposes their myths, distortions and lies. 2nd edition, 280 pages, b&w illustrations, bibliography, index. (#25)


	


Section Two: Specific non-Auschwitz Studies 

Treblinka: Extermination Camp or Transit Camp? By Carlo Mattogno and Jürgen Graf. It is alleged that at Treblinka in East Poland between 700,000 and 3,000,000 persons were murdered in 1942 and 1943. The weapons used were said to have been stationary and/or mobile gas chambers, fast-acting or slow-acting poison gas, unslaked lime, superheated steam, electricity, diesel exhaust fumes etc. Holocaust historians alleged that bodies were piled as high as multi-storied buildings and burned without a trace, using little or no fuel at all. Graf and Mattogno have now analyzed the origins, logic and technical feasibility of the official version of Treblinka. On the basis of numerous documents they reveal Treblinka’s true identity as a mere transit camp. 3rd edition, 384 pages, b&w illustrations, bibliography, index. (#8)

Belzec in Propaganda, Testimonies, Archeological Research and History. By Carlo Mattogno. Witnesses report that between 600,000 and 3 million Jews were murdered in the Belzec camp, located in Poland. Various murder weapons are claimed to have been used: diesel gas; unslaked lime in trains; high voltage; vacuum chambers; etc. The corpses were incinerated on huge pyres without leaving a trace. For those who know the stories about Treblinka this sounds familiar. Thus the author has restricted this study to the aspects which are new compared to Treblinka. In contrast to Treblinka, forensic drillings and excavations were performed at Belzec, the results of which are critically reviewed. 142 pages, b&w illustrations, bibliography, index. (#9)

Sobibor: Holocaust Propaganda and Reality. By Jürgen Graf, Thomas Kues and Carlo Mattogno. Between 25,000 and 2 million Jews are said to have been killed in gas chambers in the Sobibór camp in Poland. The corpses were allegedly buried in mass graves and later incinerated on pyres. This book investigates these claims and shows that they are based on the selective use of contradictory eyewitness testimony. Archeological surveys of the camp are analyzed that started in 2000-2001 and carried on until 2018. The book also documents the general National Socialist policy toward Jews, which never included a genocidal “final solution.” Second updated edition, 456 pages, b&w illustrations, bibliography, index. (#19)

  The “Operation Reinhardt” Camps Treblinka, Sobibór, Bełżec.  By Carlo Mattogno. As an update and upgrade to the Volumes 8, 9 and 19 of this series, this study has its first focus on witness testimonies recorded during the war and its aftermath, thus demonstrating how the myth of the "extermination camps" was created. The second part of this book acquaints us with the various archeological efforts made by mainstream scholars in their attempt to prove that the myth based on testimonies is true. The third part compares the findings of the second part with what we ought to expect, and reveals the chasm that exists between archeologically proven facts and mythological requirements. 402 pages, illustrations, bibliography, index. (#28)

  Chelmno: A Camp in History & Propaganda.  By Carlo Mattogno. At Chelmno, huge masses of Jewish prisoners are said to have been gassed in “gas vans” or shot (claims vary from 10,000 to 1.3 million victims). This study covers the subject from every angle, undermining the orthodox claims about the camp with an overwhelmingly effective body of evidence. Eyewitness statements, gas wagons as extermination weapons, forensics reports and excavations, German documents—all come under Mattogno’s scrutiny. Here are the uncensored facts about Chelmno, not the propaganda. 2nd ed., 188 pages, indexed, illustrated, bibliography. (#23)

The Gas Vans: A Critical Investigation. (A perfect companion to the Chelmno book.) By Santiago Alvarez and Pierre Marais. It is alleged that the Nazis used mobile gas chambers to exterminate 700,000 people. Up until 2011, no thorough monograph had appeared on the topic. Santiago Alvarez has remedied the situation. Are witness statements reliable? Are documents genuine? Where are the murder weapons? Could they have operated as claimed? Where are the corpses? Alvarez has scrutinized all known wartime documents, photos and witness statements on this topic, and has examined the claims made by the mainstream. 390 pages, b&w illustrations, bibliography, index. (#26)

The Einsatzgruppen in the Occupied Eastern Territories: Genesis, Missions and Actions. By C. Mattogno. Before invading the Soviet Union, the German authorities set up special units meant to secure the area behind the German front. Orthodox historians claim that these unites called Einsatzgruppen primarily engaged in rounding up and mass-murdering Jews. This study sheds a critical light into this topic by reviewing all the pertinent sources as well as material traces. It reveals on the one hand that original war-time documents do not fully support the orthodox genocidal narrative, and on the other that most post-“liberation” sources such as testimonies and forensic reports are steeped in Soviet atrocity propaganda and thus utterly unreliable. In addition, material traces of the claimed massacres are rare due to an attitude of collusion by governments and Jewish lobby groups. 2nd edition. 852 pp., b&w illustrations, bibliography, index. (#39)

Concentration Camp Majdanek. A Historical and Technical Study. By Carlo Mattogno and Jürgen Graf. Little research had been directed toward Concentration Camp Majdanek in central Poland, even though it is claimed that up to a million Jews were murdered there. The only information available is discredited Polish Communist propaganda. This glaring research gap has finally been filled. After exhaustive research of primary sources, Mattogno and Graf created a monumental study which expertly dissects and repudiates the myth of homicidal gas chambers at Majdanek. They also critically investigated the legend of mass executions of Jews in tank trenches (“Operation Harvest Festival”) and prove them groundless. The authors’ investigations lead to unambiguous conclusions about the camp which are radically different from the official theses. Again they have produced a standard and methodical investigative work, which authentic historiography cannot ignore. Third edition, 358 pages, b&w illustrations, bibliography, index. (#5)

Concentration Camp Stutthof and Its Function in National Socialist Jewish Policy. By Carlo Mattogno and Jürgen Graf. The Stutthof camp in Prussia has never before been scientifically investigated by traditional historians, who claim nonetheless that Stutthof served as a ‘makeshift’ extermination camp in 1944. Based mainly on archival resources, this study thoroughly debunks this view and shows that Stutthof was in fact a center for the organization of German forced labor toward the end of World War II. Fourth edition, 170 pages, b&w illustrations, bibliography, index. (#4)


	


Section Three: Auschwitz Studies

The Making of the Auschwitz Myth: Auschwitz in British Intercepts, Polish Underground Reports and Postwar Testimonies (1941-1947). By Carlo Mattogno. Using messages sent by the Polish underground to London, SS radio messages send to and from Auschwitz that were intercepted and decrypted by the British, and a plethora of witness statements made during the war and in the immediate postwar period, the author shows how exactly the myth of mass murder in Auschwitz gas chambers was created, and how it was turned subsequently into “history” by intellectually corrupt scholars who cherry-picked claims that fit into their agenda and ignored or actively covered up literally thousands of lies of “witnesses” to make their narrative look credible. 2nd edition, 514 pp., b&w illustrations, bibliography, index. (#41)

The Real Case of Auschwitz: Robert van Pelt’s Evidence from the Irving Trial Critically Reviewed. By Carlo Mattogno. Prof. Robert van Pelt is considered one of the best mainstream experts on Auschwitz and has been called upon several times in holocaust court cases. His work is cited by many to prove the holocaust happened as mainstream scholars insist. This book is a scholarly response to Prof. van Pelt—and Jean-Claude Pressac. It shows that their studies are heavily flawed. This is a book of prime political and scholarly importance to those looking for the truth about Auschwitz. 3rd edition, 692 pages, b&w illustrations, glossary, bibliography, index. (#22)

Auschwitz: Plain Facts: A Response to Jean-Claude Pressac. Edited by Germar Rudolf. French pharmacist Jean-Claude Pressac tried to refute revisionist findings with the “technical” method. For this he was praised by the mainstream, and they proclaimed victory over the “revisionists.” In Auschwitz: Plain Facts, Pressac’s works and claims are debunked. 2nd ed., 226 pages, b&w illustrations, glossary bibliography, index. (#14)

Auschwitz: Technique and Operation of the Gas Chambers: An Introduction and Update. By Germar Rudolf. Pressac’s 1989 oversize book of the same title was a trail blazer. Its many document reproductions are still valuable, but after decades of additional research, Pressac’s annotations are outdated. This book summarizes the most pertinent research results on Auschwitz gained during the past 30 years. With many references to Pressac’s epic tome, it serves as an update and correction to it, whether you own an original hard copy of it, read it online, borrow it from a library, purchase a reprint soon on sale, or are just interested in such a summary in general. 144 pages, b&w illustrations, bibliography. (#42)

The Chemistry of Auschwitz: The Technology and Toxicology of Zyklon B and the Gas Chambers – A Crime Scene Investigation. By Germar Rudolf. First, this study subjects the claimed chemical slaughterhouses of Auschwitz to a thorough forensic examination. Next, it analyzes the murder weapon, the poison gas Zyklon B, to determine how this substance operated, and what traces, if any, it might have left where it was employed. The results are convincing to the open-minded, but scandalous to the dogmatic reader. To which side do you belong? Fourth edition, 454 pages, more than 120 color and over 100 b&w illustrations, bibliography, index. (#2)

Auschwitz Lies: Legends, Lies and Prejudices on the Holocaust. By Carlo Mattogno and Germar Rudolf. The fallacious research and alleged “refutation” of Revisionist scholars by French biochemist G. Wellers, Polish Prof. J. Markiewicz, chemist Dr. Richard Green, Profs. Zimmerman, M. Shermer and A. Grobman, as well as researchers Keren, McCarthy and Mazal, are exposed for what they are: blatant and easily exposed political lies created to ostracize dissident historians. In this book, facts beat propaganda once again. Third edition, 404 pages, b&w illustrations, index. (#18)

Auschwitz: The Central Construction Office. By Carlo Mattogno. Based upon mostly unpublished German wartime documents, this study describes the history, organization, tasks and procedures of the Central Construction Office of the Waffen-SS and Auschwitz Police. Despite a huge public interest in the camp, next to nothing was really known about this office, which was responsible for the planning and construction of the Auschwitz camp complex, including the crematories which are said to have contained the “gas chambers.” 2nd ed., 188 pages, b&w illustrations, glossary, index. (#13)

Garrison and Headquarters Orders of the Auschwitz Camp. By G. Rudolf und E. Böhm. A large number of all the orders ever issued by the various commanders of the infamous Auschwitz camp have been preserved. They reveal the true nature of the camp with all its daily events. There is not a trace in these orders pointing at anything sinister going on in this camp. Quite to the contrary, many orders are in clear and insurmountable contradiction to claims that prisoners were mass murdered. This is a selection of the most pertinent of these orders together with comments putting them into their proper historical context. 185 pages, b&w illustrations, bibliography, index (#34)

Special Treatment in Auschwitz: Origin and Meaning of a Term. By Carlo Mattogno. When appearing in German wartime documents, terms like “special treatment,” “special action,” and others have been interpreted as code words for mass murder. But that is not always true. This study focuses on documents about Auschwitz, showing that, while “special” had many different meanings, not a single one meant “execution.” Hence the practice of deciphering an alleged “code language” by assigning homicidal meaning to harmless documents – a key component of mainstream historiography – is untenable. 2nd ed., 166 pages, b&w illustrations, bibliography, index. (#10)

Healthcare at Auschwitz. By Carlo Mattogno. In extension of the above study on Special Treatment in Auschwitz, this study proves the extent to which the German authorities at Auschwitz tried to provide appropriate health care for the inmates. This is frequently described as special measures to improve the inmates’ health and thus ability to work in Germany’s armaments industry. This, after all, was the only thing the Auschwitz authorities were really interested in due to orders from the highest levels of the German government. 398 pages, b&w illustrations, bibliography, index. (#33)

Debunking the Bunkers of Auschwitz: Black Propaganda vs. History. By Carlo Mattogno. The bunkers at Auschwitz are claimed to have been the first homicidal gas chambers at Auschwitz specifically equipped for this purpose. With the help of original German wartime files as well as revealing air photos taken by Allied reconnaissance aircraft in 1944, this study shows that these homicidal “bunkers” never existed, how the rumors about them evolved as black propaganda created by resistance groups in the camp, and how this propaganda was transformed into a false reality. 2nd ed., 292 pages, b&w illustrations, bibliography, index. (#11)

Auschwitz: The First Gassing—Rumor and Reality. By Carlo Mattogno. The first gassing in Auschwitz is claimed to have occurred on Sept. 3, 1941, in a basement room. The accounts reporting it are the archetypes for all later gassing accounts. This study analyzes all available sources about this alleged event. It shows that these sources contradict each other in location, date, preparations, victims etc, rendering it impossible to extract a consistent story. Original wartime documents inflict a final blow to this legend and prove without a shadow of a doubt that this legendary event never happened. Third edition, 190 pages, b&w illustrations, bibliography, index. (#20)

Auschwitz: Crematorium I and the Alleged Homicidal Gassings. By Carlo Mattogno. The morgue of Crematorium I in Auschwitz is said to be the first homicidal gas chamber there. This study investigates all statements by witnesses and analyzes hundreds of wartime documents to accurately write a history of that building. Mattogno proves that its morgue was never a homicidal gas chamber, nor could it have worked as such. 2nd ed., 152 pages, b&w illustrations, bibliography, index. (#21)

Auschwitz: Open Air Incinerations. By Carlo Mattogno. Hundreds of thousands of corpses of murder victims are claimed to have been incinerated in deep ditches in the Auschwitz concentration camp. This book examines the many testimonies regarding these incinerations and establishes whether these claims were even possible. Using aerial photographs, physical evidence and wartime documents, the author shows that these claims are fiction. A new Appendix contains 3 papers on groundwater at Auschwitz and cattle mass burnings. A must read. Second edition. 202 pages, b&w illustrations, bibliography, index. (#17)

The Cremation Furnaces of Auschwitz. By Carlo Mattogno & Franco Deana. An exhaustive technical study of the history and technology of cremation in general and of the cremation furnaces of Auschwitz in particular. On a sound and thoroughly documented base of technical literature, extant wartime documents and material traces, Mattogno and Deana can establish the true nature and capacity of the Auschwitz cremation furnaces. They show that these devices were cheaper versions than what was usually produced, and that their capacity to cremate corpses was lower than normal, too. Hence this study reveals that the Auschwitz cremation furnaces were not monstrous super ovens but rather inferior make-shift devices. 2nd edition. 3 vols., 1226 pages, b&w and color illustrations (vols 2 & 3), bibliography, index, glossary. (#24)

Curated Lies: The Auschwitz Museum’s Misrepresentations, Distortions and Deceptions. By Carlo Mattogno. Revisionist research results have put the Polish Auschwitz Museum under enormous pressure to answer this challenge. They’ve answered. This book analyzes their answer and reveals the appallingly mendacious attitude of the Auschwitz Museum authorities when presenting documents from their archives. With an introduction on the tricks and lies used by the Auschwitz Museum to bamboozle millions of visitors every year regarding its most valued asset, the “gas chamber” in the Main Camp. Second edition. 260 pages, b&w illustrations, bibliography, index. (#38)

Deliveries of Coke, Wood and Zyklon B to Auschwitz: Neither Proof Nor Trace for the Holocaust. By Carlo Mattogno. Researchers from the Auschwitz Museum tried to prove the reality of mass extermination by pointing to documents about deliveries of wood and coke as well as Zyklon B to the Auschwitz Camp. If put into the actual historical and technical context, however, these documents proof the exact opposite of what these orthodox researchers claim. 184 pp. b&w illustrations, bibliography, index. (#40)


	


Section Four: Witness Critique

Elie Wiesel, Saint of the Holocaust: A Critical Biography. By Warren B. Routledge. The first unauthorized biography of Wiesel exposes both his personal deceits and the whole myth of “the six million.” It shows how Zionist control has allowed Wiesel and his fellow extremists to force leaders of many nations, the U.N. and even popes to genuflect before Wiesel as symbolic acts of subordination to World Jewry, while at the same time forcing school children to submit to Holocaust brainwashing. Third edition. 458 pages, b&w illustrations, bibliography, index. (#30)

Auschwitz: Eyewitness Reports and Perpetrator Confessions of the Holocaust. By Jürgen Graf. The traditional narrative of what transpired at the infamous Auschwitz camp during WWII rests almost exclusively on witness testimony from former inmates as well as erstwhile camp officials. This study critically scrutinizes the 30 most important of these witness statements by checking them for internal coherence, and by comparing them with one another as well as with other evidence such as wartime documents, air photos, forensic research results, and material traces. The result is devastating for the traditional narrative. 370 pp. b&w illustrations, bibliography, index. (#36)

Commandant of Auschwitz: Rudolf Höss, His Torture and His Forced Confessions. By Carlo Mattogno & Rudolf Höss. When Rudolf Höss was in charge at Auschwitz, the mass extermination of Jews in gas chambers is said to have been launched and carried out. He confessed this in numerous postwar depositions. Hence Höss’s testimony is the most convincing of all. But what traditional sources usually do not reveal is that Höss was severely tortured to coerce him to “confess,” and that his various statements are not only contradictory but also full of historically and physically impossible, even absurd claims. This study expertly analyzes Höss’s various confessions and lays them all open for everyone to see the ugly truth. Second edition. 410 pages, b&w illust., bibliography, index. (#35)
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Rudolf Reder versus Kurt Gerstein: Two False Testimonies on the Bełżec Camp Analyzed. By Carlo Mattogno. Only two witnesses have ever testified substantially about the alleged Belzec Extermination Camp: The survivor Rudolf Reder and the SS man Kurt Gerstein. Gerstein's various depositions have been a hotspot of revisionist critique for decades. It is now discredited even among orthodox historians. They use Reder's testimony to fill the void, yet his statements are just as absurd. This study thoroughly scrutinizes Reder's various statements, critically revisits Gerstein's various depositions, and then compares these two testimonies which are at once similar in some respects, but incompatible in others. 2nd edition, 216 pages, b&w illust., bibliography, index. (#43)

Sonderkommando Auschwitz I: Nine Eyewitness Testimonies Analyzed. By Carlo Mattogno. To this day, the 1979 book Auschwitz Inferno by former Auschwitz inmate and putative Sonderkommando member Filip Müller has a great influence both on the popular perception of Auschwitz and on historians trying to probe this camp’s history. This book critically analyzes Müller’s various post-war writings, which are full of exaggerations, falsehoods and plagiarized text passages. The author also scrutinizes the testimonies of eight other former Sonderkommando members with similarly lacking penchants for exactitude and truth: Dov Paisikovic, Stanisław Jankowski, Henryk Mandelbaum, Ludwik Nagraba, Joshuah Rosenblum, Aaron Pilo, David Fliamenbaum and Samij Karolinskij. 300 pages, b&w illust., bibliography, index. (#44)
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	Notes

		[←1]
	
 This subchapter is based on, i.a., Pierini 1977, pp. 209-214; Salvi 1972, pp. 72f., 76; Enciclopedia Curcio… 1973, Vol. 3, entry “Combustione,” pp. 1165f.; Giua/Giua-Lollini 1948, entry “Combustibili e combustione,” Vol. I, pp. 991ff. Hütte 1931, vol. I, pp. 561ff.




		[←2]
	
 Although green wood can contain between 30 and 200% of water as well; see Forest Products Laboratory 2010.




		[←3]
	
 In certain installations, for example in steel works or in waste incinerators etc. operating at high temperatures, the combustion agent is pure oxygen, which allows the necessary temperatures to be reached.




		[←4]
	
 Correctly speaking there is only 78.1% of nitrogen in the air plus 0.9% of argon, but the difference is marginal and negligible within the error margins of the subsequent calculations.




		[←5]
	
 With 22.4 liters per mol of ideal gas (at 0°C and 1,013.25 mbar), dry air with 28.956 g/mol results in 1,293 g/m³.




		[←6]
	
 The respective equation for sulfur is: 32.1 kg S + 32 kg O2 → 64.1 kg SO2 + heat




		[←7]
	
 For sulfur: 1 kg S + 1 kg O2 → 2 kg SO2 + 2,210 kcal; see Salvi 1972, pp. 72f.




		[←8]
	
 A correction necessary to take into account that some of the matter in the combustible is already oxygenated to some degree.




		[←9]
	
 Since the oxidation products of organic nitrogen compounds (N) are very diverse, this is not treated in detail here. These and the previous equations are taken again from Salvi 1972, pp. 72f.




		[←10]
	
 The number of kcal needed to raise the temperature of 1 kg (or here 1 Nm³) of a substance by 1°C.




		[←11]
	
 Fleck 1874, pp. 163f.; for fibrin, Giua/Giua Lollini (1948, Vol. II, p. 295) give a practically identical composition: C = 53%; H = 7%; O = 23%; N = 17%; S = 1%. Fibrin (also called Factor Ia) is a fibrous, non-globular protein involved in the clotting of blood.




		[←12]
	
 According to another source, the value for animal fat is ≈ 9.500 kcal/kg (DeHaan 1999, p. 28).




		[←13]
	
 The French name of the town is Bienne, as it appears in Documents 54 and 56.




		[←14]
	
 Cf. the account of the test cremation for this furnace in Section 2.2.6.




		[←15]
	
 The evaporation of 1 kg of water absorbs about 3,800 kcal.




		[←16]
	
 The following description is based on Enciclopedia Curcio…, vol. 5, p. 1842; Giua 1948, vol. II, p. 382; Bordoni 1918, pp. 51-54; Heepke 1905b, pp. 31ff.




		[←17]
	
 The sum of these percentages yields 96%. The rest consists of other gases, among them oxygen and water.




		[←18]
	
 For the definitions of these terms see Chapter 4.




		[←19]
	
 This subchapter is based on: Beutinger 1911, pp. 143-146; Heepke 1905b, pp. 67-75; Bordoni 1918, pp. 43, 56-62, 224-225, 230-234; Lebrasseur 1922 , pp. 56f.; Salvi 1972, pp. 617-622; Enciclopedia Curcio… 1973, vol. 8, p. 3247.




		[←20]
	
 On the Seine Department’s decree see in detail Lacassagne/Dubuisson 1874, pp. 32-35. “Floréal” was the name of a month in the revamped calendar of revolutionary France.




		[←21]
	
 The speech, entitled “Über das verbrennen der leichen” (“On the cremation of corpses”) was published the year after (Grimm 1850).




		[←22]
	
 “La crémation à Paris” 1891. About the early history of cremations in France see “La crémation des morts…” 1888 (twice); “Crémation” 1889; Salomon 1893; “La crémation” 1890; Rochard 1890; “Crémation” 1892.




		[←23]
	
 “A Discussion…” 1891; the origins of cremation in England are well outlined in Thompson 1884.




		[←24]
	
 Pini 1885, p. 30; Paolo Gorini (1876, pp. 79-107) dedicated many pages to the narration of the antecedents and the description of the event.




		[←25]
	
 Pini 1885, pp. 130f. A detailed description is given by Wegmann-Ercolani 1874, pp. 30-33. In this work one can also find the drawing which I have reproduced as Document 6.




		[←26]
	
 Pini 1885, p. 132. The first experiments by Lodovico Brunetti are described in detail in Pini 1973; the following has been taken from Pini 1885, pp. 128-171, unless otherwise stated. Cf. also de Cristoforis 1890, pp. 56-135; de Pietra Santa/de Nansouty 1881; Vallin 1880, pp. 854f.; Maccone 1932, pp. 102-124; Eassie 1875 presented an accurate description of the early years of cremations in Italy, Switzerland, France, Belgium, Austria, Germany, the U.S. and England (pp. 68-88) and of the first cremation devices with special reference to the Siemens Furnace (pp. 89-126). See also Rolants 1910; du Mesnil 1877; de Pietra Santa 1888a-c.




		[←27]
	
 Polli 1876a; “La prima cremazione…” 1876. The cremation lasted one hour and 30 min.; the corpse weighed 60 kg and resulted in 3 kg of ashes.




		[←28]
	
 The second cremation was that of the corpse of Anna Pozzi Locatelli, who weighed 50 kg and produced 3.6 kg of ashes. The cremation took one hour and 45 min. Polli 1876b; “La seconda cremazione…” 1876. The third cremation was that of the corpse of a man of 71 years of age from a hospital; the cremation took two hours and 30 min.; the corpse weighed 43 kg and left 2.3 kg of ashes. G. Polli 1877.




		[←29]
	
 Today it is spelled Père-Lachaise.




		[←30]
	
 “La crémation à Paris” 1890. The device and the first three experimental cremations, including an analysis of the fumes, were accurately described by du Mesnil 1888.




		[←31]
	
 Heepke 1905b, p. 20. This work contains a very detailed description of the Siemens, Klingenstierna and Schneider Furnaces with very-accurate technical drawings, pp. 41-58. For these furnaces, beyond Beutinger’s study mentioned above, cf. also von Engerth 1892 & 1897; as an appendix in Ortloff 1907: “Das Verbrennungssystem Rich. Schneider, vorm. Dresden, jetzt Berlin,” pp. 60-73.




		[←32]
	
 Beutinger 1911, pp. 107-110. This work devotes a chapter of considerable interest to the cremation furnaces, with detailed technical drawings (pp. 94-127). The information which follows has been taken from that source.




		[←33]
	
 Freygang 1908. Hugo Erichsen (1887) reproduced the drawings of several American crematoria. The most-important ones are those relating to the facilities in Washington, D.C. (p. 41: crematorium exterior; p. 48: furnace), Lancaster (p. 109: furnace layout; p. 239: frontal view with introduction carriage), Buffalo (p. 116: furnace with Venini System) and Cincinnati (p. 123: furnace similar to the Davies Model, but with a simplified structure).




		[←34]
	
 In this document the two cremations of 21 August 1940 are represented by a single curve.




		[←35]
	
 W. Müller, Ingenieurbüro/Industrieofenbau. Allach bei München. Angebot auf einen Feuerbestattungsofen mit Koksbeheizung nach beiliegender Zeichnung. An die Reichsführung SS der NSDAP, München, Karlstrasse. 2 June 1937. AKfSD, 361/2111.




		[←36]
	
 Volckmann 1930; the text states “3,500,” but this is a mistake later corrected by Volckmann (1931, p. 80).




		[←37]
	
 Hellwig 1931a, pp. 396f. A few months later this journal published a reply by Volckmann and Ludwig on the question of the acceptability of their furnace in Prussia (Volckmann/Ludwig 1931) and Hellwig’s reply (1931b, pp. 616f.).




		[←38]
	
 The reference is to Volckmann’s assertion in the journal mentioned above to the effect that the experimental furnace at Hamburg had carried out 3,500 (actually 2,500) cremations with 100 m³ of gas, i.e. an average of 0.03 m³ per cremation.




		[←39]
	
 Coffin-introduction temperatures.




		[←40]
	
 The present name is BBC Brown Boveri AG (cf. Chapter 11).




		[←41]
	
 As reference point for the end of the cremation, Keller obviously assumes the moment at which the ashes are removed from the furnace.




		[←42]
	
 For example, the old coke-fired furnaces at the Hamburg Crematorium were replaced by the experimental gas-fired Volckmann-Ludwig Furnace as early as 1928 (Manskopf 1933); in the years 1937-1938, the old coke-fired furnace at the Dortmund Crematorium was torn down and replaced by two gas-fired Volckmann-Ludwig Furnaces (Kämper 1941).




		[←43]
	
 Beutinger 1911, pp. 106, 110, 113, 115; Topf 1926 (see Unit II, Chapter 2). In the Schneider Furnace at the Gotha Crematorium a cremation generally took 1 hr 15 min (Stadtvorstand Gotha 1928, p. 25).




		[←44]
	
 The data do not match charts drawn from data recorded by the furnaces’ instruments.




		[←45]
	
 Up to the removal of the ashes.




		[←46]
	
 As the end of the last cremation is not clearly indicated, we shall ignore it here.




		[←47]
	
 The equation (2.67 C + 8 H + S – O)/1.43 ∙ 0.21, which has in the numerator the weight (in kg) of oxygen needed for the combustion, in the denominator the transformation index for changing from weight (kg) to volume (Nm³) and the vol.% of oxygen in air (approx. 21%), to compute the amount of air needed.




		[←48]
	
 i.e. (420 ÷ 12) = 35 kg, plus 100% for the heat losses = 70 kg.




		[←49]
	
 These data refer to the average consumption for the cremation of one corpse as a function of the consecutive cremations shown.




		[←50]
	
 L = Luft, air.




		[←51]
	
 The original erroneously has “G,” which would normally stand for the weight.




		[←52]
	
 U = Unverbranntes (uncombusted); Ua= uncombusted in the ash (subscript “a” = Asche, ash). The capital letters signify the chemical elements. Hence, Ca means that the 12 kg of ash contained 47.8% (= 5.736 kg) of carbon, and so on.




		[←53]
	
 Hua = unterer Heizwert Asche, lower heating value of ash.




		[←54]
	
 Vsch = Verlust Schornstein, loss through chimney.




		[←55]
	
 Rv = Rauchgase Verlust, loss due to discharge gases.




		[←56]
	
 Rg = Rauchgase Gewicht, weight of discharge gases.




		[←57]
	
 Vun = Verlust Unverbranntes, loss due to uncombusted matter.




		[←58]
	
 B = Brennstoff, fuel.




		[←59]
	
 Va = Verlust Asche, loss through ash.




		[←60]
	
 F = Fläche, surface area.




		[←61]
	
 Z = Zeit, time.




		[←62]
	
 Vls = Verlust Leitung Strahlung, loss due to conduction and radiation. In the text, the letter “W” appears erroneously.




		[←63]
	
 See the table of coke consumption of certain German crematories in the original text, Document 91, table on page 127 of Heepke’s paper.




		[←64]
	
 Vaporization heat of water: 2.27 MJ/kg, or 543 kcal/kg; add to this 90 kcal/kg to heat the water from 10°C to 100°C; cf. www.engineeringtoolbox.com/water-thermal-properties-d_162.html and other sources (e.g. Wikipedia).




		[←65]
	
 Note: This is not applicable to the Auschwitz furnaces, which did not have recuperators.




		[←66]
	
 http://www.engineeringtoolbox.com/water-vapor-d_979.html




		[←67]
	
 Leather shoes contribute 4,020 kcal/kg, wool 4,600 kcal/kg, cotton 3,600 kcal/kg (Salvi 1972, p. 786).




		[←68]
	
 We use the value indicated in Subchapter 1.1.




		[←69]
	
 Reichsgesetzblatt 1938, Teil I, pp. 1000f.; also in Schumacher 1939, pp. 119f.




		[←70]
	
 Die Feuerbestattung, Vol. 16, 1944, p. 17.




		[←71]
	
 Cobb 1901, pp. 117f. The author presents detailed statistical tables on cremations in the U.S. and UK, in Italy, Denmark, France, Germany, Sweden and Switzerland sorted by the crematory location and year (pp. 117-121).




		[←72]
	
 Rolants 1910, p. 1123; accurate statistics can be found in: Thompson 1889a, pp. 713-715; “Cremation…” 1909, pp. 349-351; “Progress…” 1910, pp. 579-581; “The progress…” 1914, pp. 926-928; The 1905 article “Cremation in Great Britain” gives the number of cremations performed in the first nine crematoria listed here for 1903 and 1904, as well as the total (4,407).




		[←73]
	
 Schultz-Schultzenstein 1870, pp. 364-367; other military surgeons were enthusiastic supporters of burning; cf. Lanyi April 1874, pp. 91-95; Dechambre July 1870, p. 465; September 1870, pp. 545f.




		[←74]
	
 The hot-air Siemens furnace described in Chapter 3.




		[←75]
	
 The initials “R.S.” are probably those of Richard Schneider, the Siemens engineer who designed the furnace.




		[←76]
	
 The actual amount should rather be 10-15 kg. This is probably a typographical error.




		[←77]
	
 “Feuerbestattung auf…” 1914; “Aus der… Pardubitz,” 1915; “Aus der… Zsolna,” 1915.




		[←78]
	
 Freie und Hansestadt Hamburg. Umweltbehörde – Amt für Naturschutz und Landschaftspflege – Garten- und Friedhofsamt, letter to the author of May 5th, 1987.




		[←79]
	
 H.R. Heinicke Feuerungs- und Schornsteinbau, letter to the author of June 21st, 1988.




		[←80]
	
 On this subject exists an interesting album edited by Asea Brown Boveri with 29 photos.




		[←81]
	
 BBC Brown Boveri, BBC-Elektro-Kremationsöfen im Dienste der Feuerbestattung; company brochure.




		[←82]
	
 Letter from the Tabo Co. to the author of November 22nd, 1990.




		[←83]
	
 BTU = British Thermal Unit = 0.252 kcal.




		[←84]
	
 Industrial Equipment & Engineering Co., Features of the Ener-Tek II. The documentation regarding this furnace is published in Leuchter 1988.




		[←85]
	
 Company flyer of March 1934 with the headline “Topf-Roststäbe”. SE, 5/411 A 195.




		[←86]
	
 Company flyer of 1937 with the headline “Zahlen sprechen…”. SE, 5/411 A 191.




		[←87]
	
 Deutsches Reichspatentamt Patentschrift, Patent description filed with the German Imperial Patent Office.




		[←88]
	
 SE, 5/411 A 163, J.A. Topf & Söhne, Organisation der Unternehmung. Katalog der Sonderakten. See Documents 131f.




		[←89]
	
 Prüfer was informed of the appointment in a letter dated December 2, 1935, marked “ET” (Ernst Topf). APMO, BW 30/46, p. 2.




		[←90]
	
 FSBRF, N-19262, Criminal Case 1719, p. 159.




		[←91]
	
 Ibid.., pp. 160-162.




		[←92]
	
 Beschäftigtenmeldung, 31 January 1944. BAK, R 13III/321 H 4.




		[←93]
	
 File memo of Betriebsdirektor Braun added to Kurt Prüfer’s personnel file. APMO, BW 30/46, p. 21.




		[←94]
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5.) Die Schiden in dem new gemauerter Schornstein fiir das
bestehénds Krenatoriun wirden ‘gensinsen mit Heirn
-y Eghler und #-Unterscharfilhier Kirschnek -besichtigt, und
die zu ergreifendén MaBriahmen besprochen, - Da das .
Schornsteinfutter infolge der groBen Hitze arbeitet;
muf es oben frei durchgehen und darf nicht mit dem
- Audenmentel fest verbunden sein.

6.) “um Donnerstag den 20,August 1942 vurde geneinsam mit
H-Strm, Janisch u. Herra Kihler die Beustelle des
5 Premuffelcfeps im K.6.L. besichtigt, und die erfor-
derlichen Einzelheiten durchbesprochen.

7. ) Ing. Prifer bat um schriftlichen Auftrag iber die
Lieferung der 2 Stiick 3 Muffel- und den Doppeélmuffel~
~Bindscherungsofen, sowie un baldige Mitteilung,
ob die Ufen der Lieferung Mogilew abgezweigt werden
Konnen,

288 ﬂ‘ , 8.) Zum Antranéport des fehlenden Schamotte- und:sonstigen
$udidiateriales sind der Pa. Topf u. Sthne sogleich 10 Fracht-
briefe eingusenden.

,ﬂ?m
(SO

Y-Untersturnfihrer (8)

L das
e,

Auschwitz,den 21,August 1942,
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b) Die 2 Sarg-Einfithrungs-Vorrichtungen mit Verschiebe-
wagen, einschlieGlich der Schienen-Anlege flir die 5
Stifck Einischerungs-Ofen.

¢) Die 3 Topf-Saugrug-Anlagen mit Lotoren.und die Monteur-
gestellung zum Eimbau der Anlagen.

@)} Fur die Tops-Wiill-Verbrenmungs-inlage die gesamten
Schemotte- und Isoliermaterialien, einschliedlich der
guB- und schniedeelsernen Armaturen, einschlisglich
Stellung eines Xonteurs zur Beaufsichtigung der Bauarbei-
thne

) Zar Rauchkansl-Anlage die gesamten Schamottematertalien
und Stellung eines Honteurs.

suseitige Lieferun;
Zu Gen Ofen und der Rauchkanal-Anlage die gesamten Mauer-
materialien, wie Ziegelsteine, Sand, Kalk und Zement, deren
Kengen aus dem Kostenenschlag zu ersehen sind, sowie auch
die gesamter, schmiedeeisernen Verankerungs-Eisen kostenlos
fUr uns.

Perner stellen Sie unmseren Xonteuren ohne Kosten fir uns
gontigend Helfer mur Verfilgung. -

Die von uns vorgesehene Bauzelt fir die Anlagen darf 8 Wo-
chen nicht Stellung unserer

Leute nur fiir diese Zeit berechmet haben. Sollte die vorge-
sehene Dauzeit Hberschritten werden, sind die abgeleisteten
Stunden im Tagelohn su verrechuen.

berscireiten, ds wir d:

Da die fortgeschrittene Jahreszeit den Bau der Ufem in
ungeheizten Réumen nicht zulésst, so wollen Sie fiir baldige
Erstellung des Ofenraumes und fiir Feizung desselben Sorge
tragen.
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Krematorium der Hauptstadt Schwerin

Abb. 1 — Grundrif

i Glaisanlage — 1, g - Motor und Ven

Abb. 2 — Langsschnitt durch T Mabstab 1:300
das Krematorium

= Verbrennungsofen — o = Gleisanlage ar Sargeinfaheung — h —Bo- und Entlfiungsleltung — 3 - Vorsenkungsaniage

H. KORI G. M. B. H,, BERLIN W 57

Telefon: Sammelnummer Litzow 5464 DennewitzstraBe 35
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In verfoly der mit Ihnen gehabten mindlichen Rticxagrache wegen des. By
schaffung einer cindscnerungsanluge in einfucher Ausfuhrung oringea
Innen unavrea aerorm-Kindscherungsdfen mit Kohlenfeuerung in Vor- \
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en fUr du in Aussicnt genommene psuvorhyben swei stk EinNsohe:
fen in vorschi.s, empfehlen ber, durch Rfickfrage nochmuls festsustehe
len, ob diess iuiden Oefen fur den Bedarf susreichend sind. Auch iet
nooh die Ofenanordungsfruge’ klarsustellen, weil davon die Auaftihrung
der Arsaturteile sowie rippes abhlingig ist, Die Ofe
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des Y-Oberscharfithrer Pollok in der Bigensobaft
818 ‘Saahbearbeiter fUr baupoliseiliche Angelegenheifen.

Bei der baupolizeilichen Uberwachung der Bauarbeiten.em Erematori:
um wurde festgestellt, da8 der alte Sohornstein in dar Hordzental.
owle Vertikalrichtung neus Risse erhalten hat, die wum Bineturs
dem Schornsteines fihven mUssen. Dieses ist darauf gurticksufihren
da8 der Schornstein weitexhin Uberniiseig beensprucht wurde, trote.
dem die Zentralbauleitung der Waffenj} und Polizel mit Schreiben
vom 4.Juni 1942 Bftgb.ir. 8195/42/Po/Qu. an die Ecnmandewtur des
¥.L, die Beniitzung desselben verboten hat,

Ich bitte den Dienststellenleiter dor Zentraldauleitung die weiw
tere Benittsung des Schormsteines ‘erneut gu verbieten und veran~
lassen pu wollen, daf der Schornstein sofort abgetragen wird,

da sonst unabsshbere Folgen' entstehen kinnen,

Ausclnrit¥, don 6.Juli 1942

Ly A 55wt 4

}' Ad {=Oberscharfihrer

5y genommens

f~Hauptsturntihrer (s)
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Betr,3 K,L. Auschwitz, neue Schornsteinanlage Krematorium

Bozugs Telefongesprich zwischen f-Hetufs (S) Bischoff und
§-Hatuf, Mulka am 12.8.1942, 12°%Uhr

Anlg.s = o -

fin die
Kommandantur des K.L.

Augchwitz 0/S,

Auf Grund o.a. Telefongespraches wurde der Kommsndantur mite
geteilt, daes durch das zu rasche Ausheizen der neuen Schorn=-
ateinanlage des Krematoriums ( esesind alle 3 Ufen in Betrieb)
bereits Sohiden am Hauerwerk aufgetreten aind,

Da die Inbetriebsetzung der 3 Verbrennungstfen noch vor Ere
hirtung des Keminmsuerwerkembriels in vollem Umfange erfolgte,
migs jede weitere Verantwortung fiir das Bauwerk abgelehnt ware
den,

- Der Leiter der albauleitung

der VYatfen-f 0lized Auechwitz

f-Haupts turmPahrer () f,/

gl
A("- N
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Krematorium der Hauptstadt Schwerin

Aubenansicht des Krematoriums
auf dem Schweriner Friedhof.

Dieser moderne Ziegelrohbau ent-
hait im niedrigen Bauteil — vorn
ganz rechts — die Feverbestat-
tungsanlage, System .Kori®

Im Turmbau sind_untergebrach
ornstein ftr zwel Ein
dscherungstien und die Ent.
Iuftungsschachte.

der ¢

ofen mit Sargeinfuhrungswagen.

Dieser Reformofen Ist sowohi fur
Koksgeneratorbetrieb als auch fur
Gasfoverung eingerichtet. Er be-
sitzt einen nach neuzeilichen Er
fahrungen konstrulerten Rekupe
rator, der gleichzeitig als Warme
speicher dient. Der aus steilen
Chamatiewangen gebildste Asch
Sammelraum endigt am tiefsten
Punki _auf einem Nachglihrost.

Durch geschickte Gruppierung dor Sargkammer mit Aschraum und Rekuperator ertbrigte sich der

kostspieige Tiefkeller beim Bau des Olenraumes. Die Anordnungsfrage fir die Einascherungssfen

von denen zunachst nur einer zur Ausflirung kam, worde raumlich und technisch vorbildlich gelost
(Siehe auch Grundri- und Schnittdarstellung auf besonderem Blatt)

H. KORI G. M. B. H,, BERLIN W 57

Telefon: Sammelnummer Litzow 5464 Dennewitzstr. 35
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2 dleses betrwg uind jedoch die noaten fUr Pruch gv1d @r
teriaiien frel feswendingsstcoie sowle die Kuluekosten fur den Xomteur
uni kelseapesen sowis Lanézulige nicht enthalten, Disss Kowten wirden
wir gesondert sum besonderen wweis in anrechaung bringen,

-2

sbenso achliesst unser Angsbot aus die buuliches Nebenirbeitvn as Aufe
stellungeort, wie Zrcaushub, Ulvnlunduaent, Aersisllung dus Ofcauuf-
stellungsraunes sowie die kuuchkanile von den vefer bis sum >chorn-
stetn und den Schornstein selbst.

Sobuld ate Azordnungofruge fur ale Ofenanlage klargestellt worden it
Teichen wir Ihnen aber gorn ein Soaderungebot Uber dic Herstellung det
Rauchkankle nach.

Pur die Einfuhrung der Leichen in die Verbrennungeksmoer der Osfen bie-
ten wir Ihnen noch susitslich an:

1) 2 stck Etnischerungowagen, muldenfiraig ausgebildet,
“mit Kollen und Handgriffen, er Stick RH.160,— RY.320,--

2) 2 Stick sollenbbcke sur Auflagerung der Einfuh-

rungewagen, per stick XM.78, bY

Yir den Effekt der su liefernden EinMlecherungstfen sowie fir deren Sta-
bil1tet, wuch fur die Lieferung nur buster Kateriulien und Ausfihrung
tutelloder Arteiten Ubernehuen wir die voile Gurantie

Div ideferun, der guseisernen Armaturen und Verunkerungsteile sowle der
Schabotteforcesuine & wvin kursfristig erfolgen, falls uns hierfur ein
Wehrmuchtfrachthrief sur Verfugung gestullt wird,

Pur dle Livferuny der eisernen ufonteile benStigen wir pro Ofen 1460 ki,
alio fUur gwei velen 2920 kg, wiv sisenanforderungsscheine hierfur fin-
den biv buigeachlousca,

Inren weiteren uenrichter gern gewdrtlg, vapfehlen wir une Innen be-
stens ait

heil Higder |

Aalusen: 3 weichnungen - J.ir.8998, J.Nr.9122, J.Rr,9080 -

Htscrunturaen. ngsschoine
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Technisches Biiro und Fabrik fiir Entwurf und vollstindige Lieferung von

Verbrennungsdfen fiir Abfalle aller Art

Einascherungsdfen fiir Krematorien

Gliih-, Schmelz- u. Hartesfen, Kesseleinmauerl{ngen, Schornsteinbau

Uber die Notwendigheit und Zuweckmafigheit der Abfelluerbrennung brauche heute kein Wort
mehr gesagt zu werden.

Nachdem von uns im Laufe von iber 40 Jahren Tausende der verschiedenartigsten Ver-
brennungssfen gelicfert wurden, die iberall sir gr3fiten Zufriedenteit arbeiten, darf unseren Abparaten
unbedingtes Vertrauen entoegengebracht werden.

Durch schnelle, sichere, einwandfreie, in Anlage wnd Betrich gleich billige Bescitigung und
restlase Vernichtung aller Aré von Abfallen erfiillen unsere Verbrennungssfen sowoh die Forderungen
der Sffentlichen Gesundheitspflege, als alle Anshriiche eines wirtschaftlichen Betriebes, der durch die
Ausmutzung der Abgase fir Warmwasser-Bereitungen, Bider oder fir andere Zuwscke wesentlich
esteigere wird.

Unsere Verbrennungsifen
finden daher mit grifitem Vrteil Verwendung fir

1. Medizinische, bakteriolog., Aygien. u. a. wissenschafeliche Instieute.

9. Kliniken, Lasarette, Kranken- lrren-, Heil- und Pflegeanstalten.

3. Sanatorien, Bade- und Kuranstalten, Genesungsheime, Heilstitten,

4. Vetarinir-Institute, tierdrstliche und landuirtschafeliche Hochschulen

5. Schlacht- und Viekhife, Abdeckercien, Gestite, Serum- und ahnliche Tnstitute

6. Markehallen, Fischereihifen, Konservenfabriken, K ine und derglsichen.

7. Friedhfe, Desinfektionsanstalten, Kliranlagen, Seuchenstationen.

8. Kasernen, Festungen. Truffendbungsplitze, Barackenlager, Werften.

9. Gefangnisse, Straf-, Erzichungs- und andere geschlossene Anstalten

10. Kavf-, Waren- und Geschiftshiuser, Bank-, Biro- und Verswaleungsgebiude.

11, Fabriken, Werkstiteen, industrielle Anlagen, Hittemoerke usw.

12. Hotels, Restaurants, Vergniigungslokale, Theater, Zoologische Garten.

13, Mefgelinde, Ausstellungshallen, Bakmhife. Hofenanlagen, Mirkte und ders).
sowie fir alle miglichen anderen Zuecks.

In gansen haben wir bisher etwa 3500 Verbrennungsifen. gelcfert.

Uberall, wo regelmifia Abfalle entstehen. die wegen ikrer gesundheitsgefihrlichen Eigen-
schaften eine schnelle Vernichtung verlangen oder deren regelmiflige Abfuhr und anderweitige Unter
bringung Taufends Aungaben. verursach, bilden wnsere Verbresmangaifen. das beste Hilfemite, allen
Anshrichen der Hugiene s gendgen. Dabei erweis sich die Verbrennung auch wirschafdlich als
as billigse Verfalren, weil die Anlogekesten der Ofen gering sind. die Bedienung sinfach und der
Kohlenverbrauch so mafig ist (bzw. ganz fortfdll). daf die Unterhaltungs- und Betriebsausgaben
gar keine Ralle shilen.

PAY

Nachstehend sind einige der_gebriuchlichsten Ofentyben kurs erwihné und besprochen.

) KUZBL

NA MAJDANKU

Ausfibrliche Drucksachen und Rostemanschlige stehen gern zur Verfiigung. Supn 90, ol |
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1YPEA IV, IVE, VU VI UIER AL UOpPBITEN VerurennungsKammera.
5 In Pllegeanstalten, Heilsatten usw. handalt es sich

in dec Haup_sache um die Vernichtung von Kebeicht, Mall
und Wirtschaftsabfallen, doch kommen durch den Krarike
hausbetrieh  auch Verbandsstoffe, Amputationsreste,
Leichenteile usw. in Frage. Will man diese Ablalle
getreant vom Moll verbrennen, so erbalt der Ofen die
aus Fig. 6 crsichtiche Ausithrung mit zwel dbereinander
licgenden Kammern. Meistens wird diese Ausfobrungs-
form auch dort verwendet, wo gleichzeitig feuchtes uad
trockenes Material _verbrannt werden muB. Die zwei
Einwacle £, und E, konnen auch an derselben Stimeite
desOfenslicgen. EineNebenfeverungzor Nachverbrennung.
der Rauchgase wird seilich am Ofen angebaut, der sich
konstruktiv den jeweiligen Bedorfnissen anpassen 1aft.
BeiTypelV for Waren-und Geschaltshauser, Banken,
Fabriken usw. fallt meist die obere Verbrennungskammer
fort. Dafor werden haufig HeiSwasserspiralen cingebaut
Bei Type VI for Markthallen und dgl. wird die Soble

der unteren Kammer mit durchbrochenemGewolbeverschen,

Type VIIVI_Ofen i Desinfektionsanstalte, Friedhifo usw.

‘Wi Fig. 7 zeigt, besteht der Verbrennungs-
raum aus einer Kammer mit horizontaler Soble
mit durchbrochenen Schamottesteinen DG. Dar.
unter legt die Hauptieuerung IIF, deren Flamme
durch_den Unterzug UZ und die Sehlitze-des
Gewslbes DG hindurchaieht und die Abfalle von
allen Sciten in Feuer hollt. Fine reichliche Zo-
ing_hocherbitter Verbrenoungsluft_crfolgt

ie Oberluttofinungen O, die alle sich
bildenden Gase und Dampfe verzehrt, — In dem
Rauchabugskanal RK, und den anschlieBenden
senkrechten Zogeo ist den abeichenden Gasen
Zeit gelassen, vollkommen auszubrennen, Unten
vercinigen sich die Z0ge -im Rauchkanal RK,.
In der hinteren Stiraseite des Ofens st dic
Nebeafeuerung NF_ecingebavt zur Nachver-
brennung der Gase. Hinterlassen die Rackstande,
wie z. B. bei Friedbofmall Type VIID), zusammen.
gebaliten, glihenden Bindedriht, s0 wird cine
Koblkammer angeordnet.

Type IX. Verbrennungsifen fir Wohngebude und Kielnbetricbe.
Das Bestreben, Hausmll und Kelricht aul dem Wege der Verbrenaung
2u bescitigen, wie < in England sekt Jangen Jaren geschicht, hat auch auf dem
Kontinent su Bau sentraier Mollverbrennings-Anstalten gfuhit. Allerdings haben
sich diese micht Gberal bewlnt, wel die Beschaficnbeit des Malls sch verschieden,
und die Nachirage mach den Schackenrockstinden gering ist. Auch hingt dic
Rentabiitis davon ab, welche Unkosten die Abfubr bisher verursachte, Diese
Unstande +trugen. daza bei, da8 manche Mllverbrennunga-Anstaltn sillgelegt
winden,
Un aber die hygienischen Vortile der Verbrennung nichtpreiszugeben und
W i Ablubs und Untesoringung des Mills zu eatlasien, konnten — abgeschen vou
Fies all den auf Seite 1 erwihnten Fallen — such in Wobn- und Einzelntusern, vor
slem i Zestalbizung, Keine. Mollverbrennungabien aufgestllt werden. Es wrde sich dann dic
‘Ablube auf Asche und Sehlacke der Kochen, Zentralheizung und des Verbrenmungaolens, sowie der un
“erbremmiichen Abflle beschranken und 8o sur Entastung der llgemeinen Abfubr wesentich beitagen.
Fiacn schen Lleinen Verbresnungaofen v Eiaelbioase sielt Fig, 8 dar, der &
GedBen bin 300 Liter Fasoungeraum, geieiet wied. — Fr grobere Gebaude kime Type IV

X. Verbrennungsifen mit Gasbetrieb.

Walirend in der Regel for den Betrieb der Verbrennungsofen (sofern oberhaupt cin Brennstoffzasatz
ot is) feste Drenostoffe Verweadung fodea, werden die Verbrennungstien Type 1X schr vielach auck
for Leuchtgasbeleuerung gelclert, wegen der reinlchen und bequemen Handhabung und der steten
Betrebsbereischaft. Aber auch groBere Ofen haben wir, und zwar mit bestem Erfolge, mit Gasfeuerung
verschen, nur it daon die Bauart den veriaderten Anforderungen anzupassen. Jedenfall bietet e Gas.

betrieb in vielen Fallen Vorteile, die sich allmablich noch weiter ausgestaen lassen,
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TYPENBEZEICHNUNG UND VERWENDUNGSZWECKE DER KORI-OFEN

KORI -tfen Typusl la Il lla IV V IX X findon Verwendung

furkieine, mittlere und groBie Krankenhtuser,Kiiniken,Lazaretto, Spitdler, Ambulanzen,
hygienische und wissenschafliche Institute, Desinfoktionsanstalten sowls
fir Hell, PAlege- und Irrenanstalten, Seuchenstationen, Frauenkliniken und Sanatorien

2umVerbremnen von Krankenhausabfalln afsrAr,Verbandstofien, Sputum, Operat ons-und Anputations-
rostonLochentalon Versuchsoron sows Kidhenabfalen,Spaseresen,Blumen, Kehrich und Gartenabroun.

KORI-vfen Typusl la Il Hlla V X finden Verwendung
furkleine, u.groBesehi  Viehhio Voterinkinstitute, tieréiraticheHoch-
schulen,Gestite, Zoologlsche Girten, Abdeckersion,Fischereihafen, Konservenfabriken
2um Varbrennen von Schlachhausobfallen ole An, Konfikoten, Grob- wn Kleiterkodavern, Borsen
und sonsigen fierishen Ridatanden, auch breigen und isigen Abgangen, sowie Stlls und Dung.

KORI-tfen TypusIV V XI XIl finden Verwendung
 Waren-undKaufhiuser,Lebensmittelgeschiifie, Konsum-
vereine, Biro-, or, Bahirden, Zol

Betriebe, Hotels, R und Vergn cele, Séle und Ve

2um Varbrennan von B und fabrkatonsoalen der varchadersen Ar, Popier: und fad-
nteria, Enbalogen, rockanan und faucton Labansritl-und Kichanabfaln,Kahvich, Hofabrou uow

KORI -ofen TypusIV V VI VIl Vil
furm lon und Méirkte,  Gefe
anstalton, Kasernen, Tru rackenlager, Wohnungsblocks und
Flughifen, B n ki s o

2um Verbronnen von trodenom, feuchion wnd gemisciam Ablalatorial, wie vordorbeno.Flisch
abfale, Fiche, Obst und Gemisorests, wie auch Kichancblele, Kehrict und sorsiiger Abroum, wio
2.8, vorocknate Kranze und Blumen auf Frsdhofan, Papierabfdlis und Enballagen, Housmal aler Art

KORI -ofen Typus X1 XiI finden Verwendung
als Kieln-Mollverbrennungssfen fur Biros, Gesandtschafien, Finanzéimter sowie fir
Einzelhaushaltungon
2um Verbromnen von Papierbialen, Alten, Zechnungen und Dokumenian sovia von Kichen- und

sonsigen Hausobfalen. Alles sowel unverweribr.

1. Gubaar. Krtan it . chne Goovarng
ortav———— -

161 At o Ve

at weibo Glouruinen vctasdet Bl 2, Aubanansia sier Vorbresmns

y 1B
V-9 . val.1
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Beanspruchung der Grundbausohle D

Tiefe des Grundbaues h, = 2,60 m
Durchmessor dor runden oder Abstand zweier gegenGber-
- : « 3,60 1
liegender Seifen der ackigen Grundplatie D — ™
1. FiSche der Grundbausohle F. 12,96 m
Infalt dos Grandbaves V, = . 20,26 OB | oo, crundhas sttt s o 1

halts dor Bedoriotia und dem in-
m3 ¢ halta dor Pyremide odar Shien s

36.504,

olich dor Ausprengon, Dur 1
Gy = Schaftgewicht kg | halt der Pyramide 3w R
+ R+ o), wenn b Gio o

Loergowicht = o e, &, de Holo-

G; = Infye-Behslter . ‘
gofalt 3 = ms =
17,406,

irbeschrisbenen Kreice
des _unloren und oheren * Cuer-

Gy = Sockelgeicht g | e e i
G, — bollmantel = JRRTE L
+ Gy = Grmdbougewicht = o Al472000 0, |
Ge= N T g H
2 Gesamt Schomselngewid & 111,647,00 . .

3. Windmomént, bezogn’ auf die Grundbausohle L 15t W = Windlast und M = Wind-
w, ~265479+2,6(2,895+695) ° -

. . Ko | ot sl Coondose -
pre oo
4. Der Aussching das Druckmitielpunkies von der Mitte. Mo =M+ (W + W)
ot St ko Sockel
By rivery | o Sockl
"= 16 S 1T # [
5. Die Keinste Kernwait der Grundpltt st [ i e Kt dr G
2 | ot b b
i, = ©r118x3,8 0442 L e e o
el oz om0
| e wlum
. L 90 0 < o hebtsichdio Grndrite i vom Boden st | |
¢ Basnsprochung durch Eigeslat: . ‘
T Ginia) 111,647 0,86
© Fin 731000 ~ 123,800 - o
7. Randspannung an der Windschatiensgteg o )
s8] SESILIGIEE) x Lo
A des Baugnndes:
. ¥ !
Zulbssige odenbeanspruchung: 4, P

Erklédrung

Basherr und Bauausfihrender dbernehmen dis Gewahe daflr, dafs dis in der Standfestigkeitsberechnung einge-
seften Gewichte mit der-Wirklichkeit Gbereinstimmen und dia 2u verwendanden Baustoife hinsichtlich threr Gte
wnd Fihigkeit unseren Angaben enfsprechen und technisch richtig angewandt werden
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Kundendienst

Abteilung Heizung
Sammelheizung, Warmwasserbereitung

Alle Heizungsarten von der Stockwerksheizung bis zur Pumpes-Warm-
wasser- und Fernheizung. Heizungsanlagen fir Siedlungen, Villen, Wohn.
und Geschaitshauser, Hotels, Industricbanten und dfientliche Gebaude
aller Art. Erste Empfehlungen bei Bebirden, Architekten und Privaten,
Luftheizungs-Anlagen

insbesondere Grobeaum. Heizungen fir Hallen, Sport- und Festrsume, Sile,
Werkstitten, Garagen usw. Hersteller der Kori-Kalorifere (Luftheiz-
apparate, <. Bild 1), verschiedene Bauacten und Grofen fir alle Zwecke
und Grobenverhaltrisse (0. a. Stadt- und Festhalle Giistrow).

Besondere Vorzige: Hobe Warmelcistung bei geringem Platzbedarf;
kriftige Bavart (schamotteausgemaverter Gub), daber lange Lebensdauer:
weitgehende Heizgasausnutzung, daier midiger Breanstof{verbrauch,
Kirchenheizungen

Filhendes Unternehmen auf diesems Sondergebiot, Viele Hunderte von
Aulagen jeden Umfanges im Tn- und Ausland, in Form von Kalorfer-
oder Dampl-Lutheizung mit oder ohne Ventilatorbetrieh, Niederdrack-
Dampfheizung oder Einzelofenheizung, Vorschlige und Beratung kostenlos,
Einzelifen

Kori:Ofen jeder Art und Grae mit und ohne Mantel oder eingemauert.
Bewdhrt fir Schulen, Kieine Kirchen, Kasernen, Lazarette, Gefingniss,
Werkstitten, Fabriken, Turnhallen, Versammlungssile, Baracken uow.
Liftungs- und Trockeneinrichtungen — Abwirme-Verwertung
Zubehirteile

aller Act fir Heizungs- und Liftungs
wasserspeicher, Dampfvasserableiter,

Abteitung Feuerung

Mall- und Abfall-Verbrennungsdfen (Eild 2)
Der bewatete Kori-Ofen st das Hilfsmittel fir rasche, illge und gesund.
eitsunschadliche Beseitiqung aller denkbaren Abfalle. Wirtsehaftlichkeit
durch Ersparnis der Abfubs sowie durch Rauchgasausutzung fir Warn-
wasserbereitung usw. Tausende von Ofen geliefrt fir

Wissenschaitliche Anstalten, Krankenhiuser, Hotels und Gaststilten, Grof-
Wohnhtuser, Bicogebiude, Fabriken, Waren- und Kaufhuser, Konsum.
vereine, Kasernen, Strafanstalten, Barackenlager, Schlacht. und Vichhife,
Abdeckereien, Markthallen, Fischereihafen, Lagerhallen, Bahnhitc, Aus.
Stellungsgebinde, Friodhofé, Kliranlagen, Entkeimngsanstalten.
Einiischerungsdfen fir Feuerbestattung (Bild 3)

Reformofen Bauart Kori,bedeutende Ersparnis an Anlage-und Betrichskosten.
Befeuerung mit festen Brennstoffen oder Gas. Betriebslertige Lieferung
cinschl. Zubehor. Bewalrte Sargeinfihrungs-Vorrichtungen eigener Bavart
Industrietfen

Glih, Schmelz-, Hirte- und Emaillersfen, Muffel Ofen, Trocken Ofen
Kesseleinmauerungen und Schorasteinbau
Millschluckanlagen (Bild 1)

Staub- und geruchsichere Verschltsse cigener Bauart, Fr die bekunntesten
GroBbauten Berlin und im Reiche geleiert. Besondere Schlucker fie Mill
Asche, Papicr und Wasche. Verlangen Sie Vorschlige und Drucksache

nlagen: Kessel, Heizkieper, Warm-
fentile, Haline, Pumpen, Gitter usw.

‘Von allen obengenannten Anlagen in 50jahriger Tatigkeit Tausende von Ausfilbrungen zur vollen Zufriedenheit.
Auch nach Ubergabe Kontrolle der von uns ausgefihrten Anlagen durch alten Stamm zuverlisiger Mitarbeiter
Drucksachen, Emplehlungen, Angebote, Einzelvorschlage kostenlos. Auf Wansch unverbindlicher Ingenieurbesuch.

Sonderdrack s dom Baweel-Katalog, Jabrgong 7
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Eindscherungsofen System ,Kori«

Krematorium der Stadt Hagen/Westf.

AuBenansicht des Krematoriums
auf dem Friedhof im Stadttell
Delstern.

Diese Eindscherungsstatte wurde
1906 als erste in Preuben or-
baut und nach langem Kampf mit
den Gegnern der Feu tung
im Jahre 1912 in Betrieb ge-
nommen,

Un be.
findet sich der_Einascherungs-
raum mit 2 Kori-Ofen, die an den
links  sichtbaren freistehenden
Schornstein angeschlossen sind,

alb dor Andac)

Ansicht der beiden Korischen
Eindscherungsbfen

Im Vordergrund ist die Sargver
senkungssinrichtung  erkennbar,
mit links und rechts angeordn
Sargeinfthrung.

Der rechts sichibare offen
wrde im Jahre 1925 als Ej
fiir inon Ofen alterer Bavart er.
stell. 3 Jahre spater lieB die
Verwaltung auch den 2. Ofen nach
System Korl umbaven.

o

sind in_ konstruktiver Beziohung seit Jahren bahnbrechend, vor

des Rekuperaors und Wegfall des friher erforderlichen Tief-
billigung erzielt wurde. Neuerdings werden die Kori-Ofen  mit
Erfolg auch fir Gasbetrieb eingerichtet

H. KORI G. M. B. H, BERLIN W 57

Telefon: Sammelnummer Litzow 5464 Dennewitzstr. 35
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Standfestigkeitsberechnung 0 A
. H )
eines gemauerten Schornsteins oY
vonh— 18 _m Hahe ber Gelinde und 2r,=1 020 m oberer lichter Weite.

Bauhar:

Zentralbauleitung der Waffen S8 und Polized in Auschwitz 0/8.

Bauuntemehmar

Bager Auschwita

Bauort: Dampfkesselnumme?

Der Schomsteln dient zum Betrisbe sinar Aptage.

3

e e = ST e Lag

richnitle bel Elnfuhrung von Fuchs- oder Réumsinngen.

Berechnurigsgrundlagen:

Grundiagen fir dis Ausfihrung iraistehendier Schosteino DIN 1056, Blatt1:2 u. DIN1057 (Ausg, 1940). Eflsuterung
des Vordrucks in: H. Jahr, Die Fabrikschornsteine, 8. Auflage, Verlag Otto Hammarschmidt, Hagen i, W., 1940,

Abmessurigen und Baustoffe: (val salisgenda Zaichnung 'N:. Vo' 1y
Schen

Schafhalmesser { mnen = 988 Untersr jnnerer Schofthatbmesser ¢ . . = 0¢85

an der Mandung U outen Ry =298 0 nterer sutorer Schathalbmesser R . . +1409 m

Die Schaftiahe by w38 1 " Die Holbmessérzunahme for 1 mHohe betrigt 90Ok

Maverwerk: t, 12 B »ngul zmg,‘ Druckiestigh: 4, F09 kajem; Maverwerks-Druckdestigh: ay 7. kajem?

Maveerk: Wy ~Ziegel; ZiegelDruckestigh. o, .. kgfem?; Mauerwerks-Drucklestigh: 5 kefem

laut beil. Peufungszeugnis, Médslmischungsverhaltnis: ~  Raumfeile Zement zv = Rl. Kalk zu L # 3Rdl Sand.
Mauerverks Raumgewicht; 1, 280, 4g/ms

i ——— 7. e,

Maerverks Raumgewicht: kgim; grifle aulissiga Druckspennung: 4.y hafer.
Hohe: by = - 5'"1" [ sben: - GUBATAL
Quarschnittsform: w
Mauerwerk: ~Zioge! ™1 innan:
Ziegeldrckfestigheit: o, 159 kajcm?; Mauerwerks-DrucKTestiokeit: s,=__ 1. _igfem?; Martalmischugs-
verhsttnis: >33 Ril, Zament zu = Ril Kalk2u = Ril. Sand; Mausrwerks-Raumgewich: v =" Bco, kgfm®;,
or5hte zulsssige Druckspannung: 7, ., kgem.
Grundbay
Fom dor Solenfache: G2 Tiete: by 206 on; Baust Beion, Mischmosvehlis = 136
Masorwrk:, BOTEAL="" ) Mode!mu:hu,,g = L8 Raimgenicht: v = 1890 gjcme;

+ desl, r Bton: 0, = B8 igjen.

gréfte aulissige Druckspannung fir Maverwerk: a, ,,, = »&.

Horen: 49897 o 12 ™ o "
Wandstiden: 38 18 e, n
Baustoff: - Schamott

" Erléiuterung zur Berechnung des Schornsteins:

Gewichisberechmung. Das Gewicht siner Twmmel (Schaft- oder Sockelteil van gleicher Wanddicke) ist
GS=x-d-z®+9 71 kg,

webet d die Wandlicke, = die Tmmeliohe Ry und r den Suferen oberen baw. inneren unteren Trom-

melhalbmessor bedeuten. Aufierdem ist bei Kreisquerschnitt x = & — 3,1416, bei Achtecken x — 3314, bei

Cuadraten x = 40

2. Windlastberachnung. [st h (in m) die Schomsteinhshe Gber Gelénds, dann ist die Windisst, bezogen auf
1 m? Achsschaitlache W =120 + 04 - h (in kg/m?).
Ist femer bei rynden Schomstainen n == 047, bei achteckigan n = 0,71, bei viersckigen n = 1,0, dann st

der gesamls Winddruck auf die Saule W = n + w - F und das Winddrickmoment M — W -, wenn F die
senkrechle Querschnitilache und s den Abstand dex Schwerpunkies derselben tbr der betiachteten Lager-
fuge bezeichnen.

Tacraruc. suth austugsmeie, Veiootor | Eteruagen Gera Tnd avaien i 9 D Febnehorer s, AdTogr T
Veiag One Hommershmich, Hogen + Wask.
-1t K7
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Rauminhalte und Eigenlasten
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Avsatz I, l4x12x0,25(0,84+0,85) 20/ 281800 36/, 504
]
L= | | 36,504
= T
‘ [
Soekel 4x3x0,38(1,22+0,90) 9,6708007| | 17,406
e RN
Isolisrmantel| -
Maververk 4,08%0,12x127
Schamott (4,08x0,12x4,6)+(0,9%0,9x0,12)+
+{0,38x0, %0 ,6x4)
werk
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des f~C=cha, P 011 o0 kin der Figenschaft als
Szchbear

beiter fir baupolizeiliche An

Am Schornstein &

Erematorivme im XK.L, Auschwitz R
hat sich der Wamineinband g
unsachgen#sse Ausfifhrung, sowie teilwoise Uberhitzung des
Schornsteines. zuriickzufiliren, Die Einbénde sind nicht dem
Zweck entsprechend als Ralmen ausgebildet und sind des-

nald unwirksem.Da der Schornstein bereits sterke Risae

sufweist, die zwer usserlich wieder verfugt, im
werk meines Erachtens nach noch vorhanden sing,. be

6st, Dieses ist auf eine

die Gefahr, dess der Schornstein bei stidrkerem Wind ein-
stirzen kann. Um unabsehbare Folgen zu ve
ich den Leiter der Zeniraslbauleitung verar
dass sofort lassnah

Sden, bitie

ssen gu wollen,

en getroffen werdsn, um
zu beseitigen, Dabei wire zu beachten, dass:
entfernt und durch Rahmeneinbinde sach- und
miss ereetzt werden.

handwerksze-

Auschwitz, ‘den 30-Mal. 1942 /
4-Overscnartinrer.

Kenntnis genommen:
2z, den 30.5.42

S

f-Ustuf,(5)

Ausch
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Berechnung der Fugenspannungen o

Fir, jeden Schomsteinquerschnitt ist h die Hohe des darberliegenden Schornsteinteies in m.
Fr die Mindung des Schornsteines ist R, = 0484 m, 7, = 0,60m.

Sale Gher Fuge I .6=12 m Sido Goor Fuge  (hee  m
Unierer suberer Ralbmessar R in ({0 042124 1270 )12 = 1,08
Unterer innover Helbmosser « in m (1,09=0,25 = 0,84
1. Gewicht G Gher der Fuge in kg 4x!:2xo +25{0,84+0,85)x1800336,504
2. Windiast W in kg [125(0,84+1,09 )x12=2,895

Wirdesimonsnt M in kem |01 00,2 68 )x12%=16,753

Rusci dos Srcmiiponkis | gy
e=gnm {36504 = 9,45
Der betracht. Querscn. ¥ n 141,09 ,0'554) 22 188

Kieinsle Kenweite k in m a,ggsn,ooohr-wz Jmo,42

T Rt 6% |0, 55%1,,09+0 , 34%0 ,85%0,89

Do o eine st o e 50 st e Becingun crfll, b sch dia Fugen rich weitr f bis ur Schuerpuriiachse Gffnen

s drch Egonoouich 36508

et [T8800 = 1,94
45
o Hile E 1-“(1**‘12" ) = 4,01
nungen
iy

1,95‘1_0,‘.2; = 0,14

0.4550,42 2
4,0100,14(y 5o 70 4p) 44

ige Kanlenpress. in kafont|
%

ot JeedxT40,18x12 = 4,60

Fir nebanbazsich. Sharnselntlle it Saule dber Fuge IT.h= 3. m Saule ther Fuge  h= - m

Untarer Supre Fabomesor & n 1 |(0,00%842,1842€ ] = 1,28

Unieer nnerer Hlbmaser +in |3 900 38 0,9
1- Gowicht G Gber der Fuge In ks |4x3x0, 38(1,22+0,9 )x1800= |17406
2 Windlost W i kg 052, 4ax3 = 695

Windustmoment M in kem |1675343x{ 2895+;4695 )=26479
Rusich, des Bruckmibaipunidss: |26479
a=Pinm 53910 = 0,489

Bar bsvac, Gusrscin. F i | 4( 1, 2870 ,90% Jgoim 3432

Kisista Kermveilo K in m 10,2361 zsml_m“ 0,45

e Roees 2uehlese o 551, 28400, 340,90 1,01

Ds & isiner st as , 50t die Bingng ol oy sich e Fugen ncht v ol bis zr Schwerpuritacise

cessung durch Eigengewicht o, [999L0.
| fo e o 33500 = 1,62

- 0,49
e e [+ ) 16200005

spannungen

wkgfer | o (1 - ) 1,52(1—%‘%}' :

Graite Kanienpress, in kgjcm

R

9,49-0,45 2,
3.:58»‘:.15\1 oimoy 55!

Zulassige Kantanpress. in kafcm
4= 0A0 " gy, < 015

Py40xlos0,15-3 = 4,45
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Betr.: Pertigotellung d. Krematoriums IIT
Besug: obme .

Anleyy = /= N

an das .
Y-Wirteoha?te=Verialtunge=
hauptant, Autsgruppenchef 6 4
f=Brigadefihrer u.Generaluajor . %
Dro-Ing. Kammler ‘ iy
Berlin- Lichterfelde, - Yest, > .

Unter den Eichen 126 - 135 .

Melde die Fertigstellung des Krematoriums.IIY mit dem -
+ 26.6,1943.Mithin sind samtliche befohlenen Kremtd@tvn‘teni&h:;
gestellt. - L2

Leistung der nunmehr vorhendenen Erematorien 'j{
bei einer 24 stindigen Arbeiteseit s < .

1.) altes Erematorium I

3 x 2 Muffelsfen 4 340  Persomen %
' 2.) neues Erematorium i.K.G.L. II L
75 x 3 wuffeltfen 1440 Personen
3.) neues Krematorium III . P
B x 3 Wuffelsfen 1440 Persomen
4.) neues Krematorium IV.
8 Muffelofen 768  Persomen
5.) neues Erematorium V. . 768 - Personen
8 Muffelofen — A
Insges.bei™24 stindiger Arbeitszeit 4756  Personen
Yerteiler: Der Leiter der Zentralbauléitung

Akt - Faminol
" = Eirschnek—e————'
Registratur K.G.L. BV. 30

der vaffen-f und Polizei Auschwits .

§-Sturmbannihrer.
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An J. A. TOPF & SOHNE Erfurt  den 849442

Ableilung D IV
Unser Zeichan: D IV/Prt . /hes.
o Sachen:  Redchsfilhrer SS, Berlim-Iichtorfelde-west,

e SONDERAKTEN

8.9.42 Herr Obersturnfithrer Krone ruft an und erklirt, dass er
zun Brigadefithrer Kémmer bestellt sei und iber seine Be-
sichtigung des Krematoriums in Auschwitz, von der er gestern
suriickgekenrt sei, zu berichten habe. Aus der Anlage in
Auschwitz wiire er nicht klug geworden und wollte sich des-
helb genau informieren, wieviel Muffeln doft zur Zeit in
Betrieb seien, und wieviel Ufen mit Muffoln wir szwr Zeit

dort bauen und noch liefern.

Ich gub an, dess sur Zeit 3 Stick Zwei-
8- SERB2 muffol-Ofeh mit ciner Leistung von
250 jo Tag in Betrieh selen, Fernsr
(5} | wilron jetzt in Bau 5 Stlick breimiffel-
LB
Zur Brantw. | Ganntwortet Dew.
Tditotec, D02

Eigener Briel. Formular 5






images/image-153.png
24 ]






images/image-155.jpeg
{Ufen mit einer tiglichen Leistung von 800. Zum Versand kinen
heute und in den nichsten fagen die von Mogilew abgezweizten
2 Stiick Aohtmuffol-Ufen mit einer Leistung von je Goo tglich,

Herr K. orkliirte, dass diese Anzahl von Muffeln noch micht aus:
veichend sel; wir sollen nooh weitere Ufen schnellsters liefern.

Es iat daher zweckniifig, dass ich am Domnerstag Vormittag nach
Berlin kime, um mit Herrn K, tber weitere Lieferungen zu spre-
chen, Ioh Soll Unterlagen iiber Auschwitz mitbringen, damit mm
endgliltis eimmal dic dringenden Rufe verstummen wilrden.

Den Besuch fiir Domnerstag habe ich sugesagt.
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Ein Ofen dieser Bauart wirde also ununterbrochen arbeitem, d.h., die
zu verbrennenden Leichen wirden oben - ohne Stirung des Verbrenmungs-
Vorgenges - in entsprechenden zeitlichen Zwischenréumen aufgegeben,
auf dem Weg durch den Ofen zinden, brennen, ausbremnen und veraschen,
und in Form ausgebrannter Asche in der Aschekammer unter dem Aus-
brennrost landen. Dabei bin ich mir vollkommen klar dariider, dass
ein solcher Ofen als reine Vernichtungs-Vorrichtung anzusehen ist,
‘dass also dle Begriffe Pietht, Aschetrenmung sowie jegliche Gefihls-
momente vollsténdig ausgeschaltet werden miissen. All das ist aber
wohl such schon jetzt bei dem Betriebe mit zahlreichen Muffel-Ufen
der Fall, Es liegen eben in den KZ-Lagern besondere kriegsbedingte
Unstinde vor, die zu derartigen Vertahren zwingen.

Ein erschwerender Unstand beim Betrieb der von mir vorgeschlagenen
Heukonstruktion gegeniiber den bisherigen iuffel-Ufen liegt ledig-
lich darin, dass der meue Ofen hdher bauen wiirde, und dass die
Einischerungs-0Objekte infolgedessen erst auf eine gewisse Hohe ge-
bracht werden milssten. Ich betrachte diesen Umstand jedoch nicht
als so schwerwiegend, & um deswegen die Neukonstruktion nicht vor-
zuschlagen, weil sich das Hochbringen der Leichen jedenfalls durch
eine entsprechende Vorrichtung - entweder einen Aufzug einfachster
Konstruktion oder eine schiefe Ebene - ausgleichen lisst und in
keinem Verhiltnis zu den zu erwartenden Vorteilen des neuen Ofens
steht.

Eine weitere Erschwerpis, die allerdings nur bei den ersten Aus-
fiihrungen eintreten ist die, dass eine ganze Anzahl Schamotte-
formsteine und demzufolge Nodelle fiir solche gebraucht werden,

weil selbstversténdlich im Innern des Ofems Eisenteile soviel als
irgend tunlich vermieden werden missen. Vorliufig habe ich ledig-
lich oben, im kithleren Teil des Ofen-Innern, neben einigen Quer-
Formeisen, einen schweren gusseisernen Hohlbalken als Stiitze filr
ein Gewtlbe vorgesehen. Auch dieser kann aber vorsussichtlich
noch durch eine Formstein-Konstruktion ersetzt werden. Der sonmstige
Aufwand an Eisen ist nicht erheblich und beschriénkt sich auf guss-
eiserne Armaturen und eine in Stahlkonstruktion auszufihrende Ein-
filhr-Vorrichtung, sodass fiir letztere neue Modelle nicht angefer-
tigt werden brauchen. Die erforderliche kraftige Mauerwerksver-
ankerung muss natiirlich auch bei diesem Ofen vorgesehen werden.

Herr Priifer, mit dem ich fiber die Angelegenheit bereits gesprochen
habe, bezweifelt, dass die Leichen selbsttdtig durch den Ofen
gleiten, weil nach seinen Beobachtungen an normalen Eindscherungs-
Ofen in Krematorien angebrannte Leichenteile selbst auf stark

—s
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@ Low Load Height OF 21" Design To Be Used With "Church Truck".
No Need For Elevating Table.

® 220 Volts, 40 Amp, 60 Hz, Low 2.7 Horse Power.
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Betr.: Krematorium VI.
Bezug: - ohne -
inlze: 1 Klaomer,

An den

Lagerkozmandsnten

4 - Cbersturmbanntitwer H & 8
luschwits O

Unter Bezugnahme auf die Unterredung des Unter-
fortigten und &z Jngenieur Pr @£ e T von der Pirma
Topf und 36ane am 29,1.43 wurde die Planung eines 6.Ire-
patoriuns (eins offene Verbremmungsiammer mit den Aus—
malen von 43,75 X 3,76 @) in Srwigung gezogen, Do Zen-
tralbauleitung hatte davaufhin die Firms Topf und SGhne
beauftragh, einen Entwurf fir diese offene Verbremaungs-
stétte anzufertigen, dsr in der inlage beigefigt wind.

Sollte der Bau dleses 6.iremstoriuns durchgefilict
wordan, so wird gebeten, einen emtsprechenden intrag durch
dle imtsgruppe D en die Amtsgrupps C zu stellen.

Bei einmer eventusllen Durchfihrung dieser inlage
sind ausser den jotst im Tinsatz befindlichen Arbeits-
kriiften noue irbeitskrifte durch die Zommendantur zur
Verfiigung zu stellen. s sind hierzu erforderlich:

150 Eiftlingsmaurer
_ 200 HifYlingstauhilfsarbeiter.
Die Durchfihrung der Baumanahne ist abhinglg
von der Gestollung vorerwihnter Arbeitskrifte,

Verteiler: u?wﬂ::’w muu"‘ﬂéﬁ‘.‘i‘%..
fi-Ustuf .Pollok
i-Ustuf Janisch
- ii-Ustuf Eirschneck # = Sttrabecnfihrer,

Registratur (Akt Krematorium KGL BW 30)
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5.5. Neubauleitung ¥authausen

Mauthausen /Oberdonau
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Ibr Schreiben vom 9.7.41 N/L. - Sc.
Eindischerungs-Ofen.

In Vorfsls unserss oben angefinrten Schreibens ibersen- |
den wir Innan wunsebgenéiss eine Bedienungs-Vorschrift
in dreifacher Ausfortigung mit der Bitte, oine hiervon
im Ofenreus ws sichtbarer Stelle aufzuhéngen. Die beiden
anderen kdnuen 3ie zu Thren Akten nehmen,

o \(\q’b In dem kessbehelzten TOFP-Doppelmuffel-Eindscherungs=

ofen kinaes i ca, 10 Stunden 3o his. 36 leichen zur

e g\lvbb’ Eindscherung gelangen. Vorstehende Anzahl kenn ohne wei-

;lichn zur indscherung kommen, ohne den Ofen za

schadet auch nichts, wenn der Betrieb es

nbﬂb‘ erfordert, dass "ag und Nacht Einischerungen hinterein-
ander vorgenommen werden. Die Yatsache besteat, aass

ale Schamottematerislien Linger nalven, wemn im Ofen

dauernd gleichmbSige Temperatur herrscht.

Wir hoffen, mit Vorstehendem bestens gedient zu haben un¢
empfeblen uns Innen inswischen.

Heil Hitler|
94 4 A TOPF&SOHNE

¢thf Vistireomnr
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Fortsetzun

Bericht von Herrn Sander 14.9.42. -3
betr.: Einischerungs-Ofen fiir Konzentrationslager,

geneigten Flichen zum Anbacken neigen. Ich kann diese Befiirchtung
nicht teilen, soweit solche aber zurecht besteht, kimnte sie
sicher durch die Wahl eines anderen Rutschwinkels behoben werden.
Vorl#ufig habe ich fiir alle 3 Gleitbahnen eine Neigung von 35 Grad
gegen die fagerechte vorgesehen, weil erfahrungsgemi bei diesem
Rutschwinkel auch schwieriges Brennmaterial selbst rutscht.
AuBerdem ist ja zu beachten, dass im MaBe der fortschreitenden
Verbrenmung den durch den Ofen gleitenden Leichen immer an dem
unteren Ende der Gleitbahn die Stiitze entzogen wird. Das
Schwergewicht liegt somit immer am oberen Teil der Gleitbahn

und driickt die auf dieser lagernde Schicht von oben her nach. -

Mit Riicksicht auf die eingangs gemachten Darlegungen ist snzu-
nehmen, dass die infragekommenden Behordenstellen auch andere
Ofenbaufirmen wegen Lieferung gut und schnell arbeitender Ein-
Hscherungs-Ufen in Bewegung setzen. Auch bei diesen wird daher
die Frage nach der glinstigsten Bavart derartiger Ufen fiir vor-
genannte Zwecke gepriift werden. Ich muss also voraussetzen,
dass diese Frage jetst allseitig aufgerollt wird, und dass daher
auch in anderen Ofembaufirmen Gedanken fiir neue Bauarten derar-
tiger Ufen auftauchen. Aus diesem Grunde halte ich es fiir dringend
notwendig, meinen Vorschlag zum Patent snzumelden, damit wir
uns die Prioritit sichern.

AuBerdem halte ich es fiir winschenswert, die Neukonstruktion
eimmal griindlich durchzuarbeiten, da sich dabei sicher noch
mancher Vorteil herausholen ldsst. 2.B. ktnnte ein derartiger
Ofen auch als Doppel-Ofen ausgebildet werden, mit der Feuerung
an beiden Enden und dem oder den Schornsteinen in der Mitte.
Will men auf die anerkannten verbrennungstechnischen Vorziige
der Muffel nicht verzichten, so kann der Reunm fiber dem Aus-
brennrost auch als Muffel susgebildet werden. Diese wilrde dann
an einer Iéngsseite offen sein und durch letstere von der unter-
sten Gleitbahn her beschickt werden. Die Luffel wirde dann fir
eine Beschleunigung des Ausbrandes sorgen und damit zu einem
noch schnelleren Durchlass durch den Gesamt-Ofen mit beitragen./

‘Eigener Brief
Formular 5

5.1 0081 Lo
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| Monteuzgestellung zun Bau des Ofens,

Die schmiedeeisernen Verankerungs-Ei-|
sen, bestehend aus T~, U- und Winkel-]
Eisen, Ankern, Schrauben und Kut-
tern.

Die gug~ und schmiedeeisernen Arme—
turen, wie:

guBeiserne Einfiihrungs~Tiiren mit gus-|
¢isernen Rahmen. Die Innenseiten
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guBeiserne Luftkanalverschlisse,
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Planreste,
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strom-iiotor, direkt gekuppelt, und
dex erforderlichen hohrleitung.

Hioitege’ des Ofens.

einschlieBlich der Keisekosten, Tage-
gelder, einschlieflich der sozialen
Lasten.

schmiedeeigerne Leicheneinfihrungs—
Vorrichtung, bestehend aus dem Sazg-
einfihTangsvagen und dem schmiede-
eisernen Verschiebewagen mit den er-
forderlichen Laufschicnen,

Preis Pos. 2),

7 0530

Kennziffergewicit: 2 600 kga
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richtung der Muffel in diese einsuflihren, mamentlich wemn in

die Uuffel immer gleichzeitig mehrere Leichen hineingepackt werden
miissens Auch werden dabei Besohidigungen des doch immerhin empfind-
lichen Muffelmauerwerkes auf die Dauer nicht zu vermeiden sein.

3). Groger Platsbedart der Nehrmuffel=Gfen.
In bezug suf die Grundfliche nehmen die Mehrmuffel-Ufen ziemlichen
Raum ein und bedingen zu ihrem Aufbau eine erhebliche Laterialmenge.
AuBerdem miissen die zu verbrennenden Leichen jedesmal vor die Ein-
filhréffoung der betr. Muffel transportiert, also auf eine ganze
Anzahl solcher Stellen verteilt werden. Solche sind somit tiber die
gesamte Grundfliiche des Einiischerungsraumes verstreut. Das Gleiche
g1lt bedingt auch fiir das Heizmaterial.

Zur Behebung vorgenannter Nachteile und als meiner Ansicht nach ideale
Lssung beztiglich Bauart eines Einischerungs-Ofens fir die Zwecke einer
Konzentrationslagers sehe ich einen solchen mit kontimuierlicher Be-
schickung und fUr ebensolchen Betrieb an. Vorteilhaft whre z.B. ein
dexartiger Ofen in Form eines Tumnel-Ofens. Dabei wirden die einsu-
Hschernden Leichen am vorderen Ende eines langgestreckten, inwendig beheiz-
ten Tunnels auf eine bewegte Auflage-Vorrichtung aufgegeben werden, die
sich lings durch den Ofen hindurchzieht, die Leichen durch eine Anheiz-
zone in die Verbrenmingszone filart und am Sohluss die Asche austrégt.
Demgegeniiber steht aber die oft erwiesene Ummbglichkeit, irgendwelche
Eisenteile auf die Dauer im Feuer beweglich zu erhalten, auch wemn,

wie im vorliegenden Falle, die bewegten Teile oben naturgemé8 mit
Schamotte verkleidet wiirden. AuBerdem wire ein sténdiger Kraftbedarf
wum Bewegen der beispielsweise als Doppelkette ausgebildeten bewegten
Auflage-Vorrichtung notwendig. SchlieBlich wire die Anordmung der
Rauchgassiige usw. kompliziert, sodass aus allen vorgenannten Gritnden
diese Anordnung ausscheiden wiirde.

Wenn also ein Ofen kontimierlich beschickt und betrieben werden soll,
s0 muss - um im Feuer zu bewegende Konstruktionsteile su vermeiden -
die Bewegung der eingefiihrten Leichen imnerhalb des Ofems selbst-
thtig durch die patiirliche Schwerkraft erfolgen. Himxmx Die Leichen
miissen also auf entsprechend geneigten und geformten Unterlagen in

den Ofen hinein und durch diesen hindurchgleiten, auf diesem Wege

in's Brennen geraten und schlieBlich an einer geeigneten Stelle aus-
brennen und veraschen. Ich habe einen entsprechenden Entwurf sus-
gearbeitet, der 3 Gleitbahnen vorsieht, die zickzackartig aufeinander .
folgen und rostertig ausgebildet sind. Oben, am Anfang der obersten

&2
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Fortsetzung “
Datum Blatt
Bericht von Herrn Sander ° 14.9.42. =2=
g fen onz tionslager,

Gleitbann befindet sich eine geniigend weite Einfiihrt?fming,

die normalerweise stets durch eine geeignete, nach innen aus-
weichende Klapptiir geschlossen ist. Durch diese Einfihr-
2fmung werden die einzuéischernden Leichen so sufgegeben, dass
sie quer sur léngsrichtung des Korpers auf die erste Gleitbahn
gelangen. Um die Quereinfihrung zu ermbglichen, ist der Ofen.
mit 1,9 m lichter Breite vorgesehen. Am Ende der ersten Gleit-
bahn schlieBt sich an der Umkehr,in cntgegengesetzter Neigung,
die zweite Gleitbahn an, an diesep die dritte und am FuBe letste-
rer ist der wegerechtliegende Ausbremnrost vorgesehen. Vor die-
sem wird die Feuerung angeordnet, die entweder als Plamrost-,
Treppenrost-, Generator-, Ul- oder sonstige Feuerung ausgefubrt
werden kann, je nach dem Brennmaterial, welohes verheizt werden
muss. Die Flammen- bezw. Helzgas-Fihrung ist so gedacht, dass
alle Gleitbahnen und sonstigen Auflagen, die ja, wie oben gesagt,
rostartig susgebildet sind, den Flammen und Reuchgasen von unten
bis oben den Durchgeng ermbglichen. Die Linischerungs-Objekte
sind also auf den ganzen Weg durch den Ofen den Eimwirkungen der
Flammen bezw. Heizgase ausgesetzt. Ebenfalls am oberen Bnde
des Ofens, der Einfilhroffnung gegenilber, liegt die Austritts-
Sftnung flir dle abzuleitenden Rsuchgase, die dort in geeigneter.
Weise in den Schornstein eintreten kmnen.

Durch entsprechend angeordnete NachstoBtffmungen kann bei einem
eventuellen Festbrennen oder Festklemmen der sinéischerungs-
Objekte von auSen nachgeholfen werden. Asche, die beim Ver-
brennungs-Vorgang innerhald des Ofems anfdllt, soll, soweit mig-
1lich, durch die Uffnungen der Gleitbahnen und sonstigen Auflager
nach unten durchfallen. Solche Asche, die sich unterwegs eventuel
auf der Riickseite durchbrochener Gewdlbe und somstwo absetzt,
2011 durch entsprechende Asche-Reinigungssffmngen nach aufen
abgezogen werden. Die Hauptasche sammelt sich unter dem Aus-
brennrost in einer entsprechend grofen Aschekammer, die an ihrer
Oberfléiche auch dauernd der Eimwirkung der Heizgase unterliegt,
sodass auch noch nicht ausgebrannte Reste der Einéischerungs-
Objekte in diesem Ascheraun moch nach- und ausbrennen ktmnen.
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Unser Zeichen:
In Sachen:
Btrift:

Ableilung  Geschiftsleltung,

D/Sa. /hes. Erfurt o

Eindischerungs-Ufen ,Mmzmnﬂaﬂxﬁq,‘m i
ssmiensin.[SONUERAKTEN -

Der starke Bedarf an Eind Tonzentrationslager
= der in letzter Zeit besonders deutlich fiir Auschwitz in
Erscheinung getreten ist, und der laut Bericht des Herrn Priifer
wieder zu ciner Bestellung auf 7 Stiick Dreimffel-Ufen

filhrte - veranlasste mich m einer Priifung der Frage, ob das
bisherige Ofensystem mif Muffel flr obengenannte Stellen ven
das richtige ist. Meiner Ansicht nach geht in den Muffel-Ofen
ae Eindscherung nicht schnell gemg vor sich, um eine groSe
Anzahl von Teiohen in winschenswert kurzer Zeit zu beseitigen.
Man hilft sich also mit einer Vielzahl von Ufen bezw. Muffeln
und mit einem Vollstopfen der einselnen Muffel mit mehreren
Zeichen, ohne aber damit die Grundursache, mémlich die Mingel
des Muffelsystemes, zu beheben.

Diese Miingel der Huffel-Ufen, die auch durch Zusammensetzung

zu Vielmuffel-Ufen (Drei- bezw. Acht-Muffeltfen) und durch das
gleichzeitige Belegen der einzelnen Muffeln mit mehreren Leichen
nicht sufgehoben werden, sind m.E. folgende:

1). Unterbrochener Betrieb.

Jede Muffel muss in bestimmten Zeitrfumen neu gefullt,
gereinigt, dann wieder gefiillt und wieder gereinigh wer-
den, und so setst sich das Spiel wihrend der Dauer des
Ofenbetriebes fort. Zu jedem Spiel muss jedesmal die
vordere Einfilhrtiir gevffnet und die Leichen miissen von
vorn durch diese Tir in die Muffel eingeschoben werden.
Wehrend der Dauer dieser Handlung zieht kalte Luft in die
Ofen ein, kithlt die luffel &b, was die Haltbarkeit dieser
herabsetzt, und verursacht suSerdem Warmeverluste, die

Jedesnal durch erhthten Brennstoff-Aufwand
ersetzt werden miissen.
2). schwierigkeiten der Einfilhrung,
Es ist jedenfalls eine harte und unange-
neme Arbeit, die Leichen in der Lings-

¢ bewe
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Abb. 5 Abb. 6

Frihere Anordnung =~ Neue Anordnung der
der Rauchschicher  Rauchschicber gegen
Eintritt falscher Luft
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3uf

diderung fovie Seit unb Ot Sev Veifesung Sei
Ajdenrefte, im Falle ihrev Bevjendung Anfdrift,
untet der die Wjchenrefie vexjondt worben find.  Der
Bevfand von Afdeavefien darf evft erfolgen, wenn
e Betriebsleiter eine Bejdeinigung Sev Friebhois:
verivaltung fiber #ie Genehmigurg ju threr Veifekung
vertiegt,

(2) Sind die Wjdenvejie yoects Beijebung nad)
einem andeven Orte . pevjandt worben, fo Dat bie
Friedh vioattung ober die Poligeibehirte binfed
Ortes der Polizpibehrde be3 Tindjdherunadoetes bie
evfolgte Beifebung anjugeigon. Aud eine Berjendung
bereit? beigefebter Aidienvefie 1t Dev Polizeibehorde
be3 Cindjdherungortes mitsutcifen.

) Die Undhanbiguny dev Ajdentefie an bie An-
gehorigen ober beven Braufivagte, aud) goedd Bei:
febung an tinem anberen Oxte, ift vorbebalilid) ber
Muznabme G § 9:26f. 3 bes Gefeses nidht-juldifig.

(1) Die Rubefrift fir. bie Uidenwefie. betrdgt
20 Fabre, wenn fir de Crdbeftattung am gleiden
Ore eine Rubefrilt von 20 Fahren ober mehr voxe
gejehen ift; in allen fibrigen Filler ift ig. Rubefrift
filr Ajdjenzefte minbefiend auf den of3 Rubefrift bei
Crbbeftattungen am gleiden ity porgejehenen Jeit-
Taum gu bomeflen. Nady Ablaief ber Rubefrift find
bie afsdann. nod) verandeien wnd a3 fulde exfeini-
Baren Ufentefte und ihre BVehdltnifie i einer Ge
meinfdioftigrabitelie e Gribolben eiijuverleifen.

it

(1) {ibex bie in ber Feuerbefratim fage vor:

genommenen Cindiderungen i ein Bergeidnis nad)
- beigefligtem Fujrer  {Sindjiperungiverzeidnis) ju
- fihren. Dad Berpeichnis ift am Eade jeded Kalenber-

jaBts abuidifieBen unb mit Pem bon der Lolizelr

beporbe gefiifiuten Bergeichnid: (§ 2) abjufiimmen.

(2) Da3 Tindiderungoecgeidnis mit dert 1m juo
grunte liggenben Genehmigungdurhunbenit 30 Jabre
nady dev [egten im Rergeicnis ecfolgten Cintragung
aufsubervalren.

g2
(1), Die Leidhen find in.den Sirgen ober Einfags
Fargen eimudjdern; in devenfie sux Feuerbeftattungs-
anlage. gelangen. Die Sdrge wirfen ousd diimen
Doly oder Jintbled befichen wnd fret von Metalls
Befdhlagen fein. Pech barf jur Ubbidituny der Fugen
* nidyt vermendet werben. H13 Unterlage fiv dic Criche
fowie a8 Fiillmaffe it - etwaige Riffen find Sige
ober Sobeljpdne, Solzwoile ‘ober- Tovfnull 3u- be-
muben. Die Audtleidung £3 Savges fowie die Be
Heidung bec Geiche fann in der itblidien Weije exfolgen,
body find juv Befeftigung ber Yudtleidung Metallc
Rifte undqum Selicsen der Kivibung Nadeln, Haten
ober Ofen unjuldjfig, dagegen einfadie wmfponnens

Rnbdpfe geftatiet.

(2) Tex Reidysminifter bes SGruern fanw gur Hevo
feellung von Sdvgen forie als Wnterfage far die

Reihageiedl. 1928 1

100

Leidpe unbd ol Fitllmafie fiv die Kiffen an Stelle dor
im VBT I genarinken’ @toffe audy anbere Stoffe ju-
{affer.

§13
jebey Glnd[derungdfummer Sarf fereilig nuy
e etnyeaicbert werben. An Seir Sdrgen ift
bot der Ciubrigung i e Bevbrennungdofen ein
durdy bie Ofenbise nidit jerftivbares SHd anju
bringen, anf weldjem die Nunpter, unter dev die
Cintragury in das Eindihetungiverseidhuis evfolyt
4t {orote der Name. ver Feusrbeftattungsantage deuts
fid), ficbthay etngedtagen fein muf, Die Afdenvefie
jebet Ceidhe find miit tem Nummern{ifd in einem
voibesftandsfdbiget, bauerhaften; lujt: wnd iwafjer:
Dichlen Behiftnis g faimmeln, bas durd) eine amtlic
Bejtellie YWerfon gu verjdliefien ift. Ter Dectel bed
Behiltnifes ift mit einent jefifibenden; dauerfaften
Sejith u verfehen, das i eutlidher gepragter Shrife
Folguiite Mngaber ju enthalien bat:
L. die mit fem Eindjdbernngdverseidnis und dem
Nummernfdifd in Ser Adye dbereinfiimmenbde
Cindjderungdnumuer,
.. Qu-undBovaame jowie StanbbesBerftorbenen,
.ty Tagg und: Jahr feiner Geburt,
. Oth; Tag und Jabr feined Todes,
. Ot und Kag der Eindfdjersing.
§i4

(1) Die duxdy bie amisdeziige Ceidenjdbau ent:
ftehenten Roften find fady den Mindeftiagen det
Bebithrengvbnivag - iy -amid. obet geridt3drsilice
Berridptungen Ju berechnen. Anferdnw find die not
‘menbigen Heifetofien z erftatten. Die entfiehenden
Softeur fatlenbort. BeftattungSpfiidtigen jue Laft.

{2) @oiveit - fiv $us” polijeifidhe " Genehmigungs.

verfafren Gebiifiren erfoben roerden, follen fie den
Befrag veir trel Reihdmarf niht Gherfeeigen.
§15

(1} Diefe Berordrung tzitt mit dem auf bie Bev-

fiinditng folgrnden Tage in Qraft,

(2) Gleidyeitiq treten anfier frafi:

e Bevovbnung® jur Durdiifihrung de3 Feuer
Beftatfungsgefebes vom 26, Juni 1934 (Reichs
gelebbl. I €. 519,

bie Berorbning fiber die Hnderung der Ber-
orfnimg . Durdfiibrung de3 Feuecheltat:

feted pom 16. Oftober 1936 (Reiths.
gejebbl T &. 884) und
e Queite- Berordaung Viber die Anberung der
Berorbiung suv- Turdififrung de3 Feuers
ingagefebes vowr 13, Ofiober 1937
{Reid3gefestl I &. 1132).
Belin, den. 10 Hisgift 19

e Reidpdminifier bed Junern
G Qertrebung .
Dr. Gtudart

Ao

o
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1000

Berordnimg
gt Durdfilfrang des Fencebeitattungigeiehes*).
o 10, uguft 1938.
A Grund bes § 10 bes
Beftattungoom 1
wirb berovdnet:

unteidjieben: Gufldtung, dutd die der auf Feuer:
befattung gevidiicte il befunbet i, Giibt, auy
woemi fie nidt eigenbindiy gefdjrieben iR, roitfiam

s2

(1) Die Pelijeibehirde 8e3 Cindjcherungsortes hat
fifer alle von it genefmigten Heuerbeflalungen,
gegebenenfalis fite jebt jelbftanbige Ynlage gejonters,
cin Beryeich i bag unier foitlafenben
Summern cingutragen
.+ Sue und Bovname e Berftorbenen,
2 g unbd Geburtort,
3 unb Sterbeort,
4. Tegter Wolnort,
5. Gtand ober Berw,
6. K
7.
s,
9.

Tobesurjadie,
. Tag unb Shunde der Cindjdjerung,
Ausflelungstag und Fummer dec
uthinbe,
10. Beiebungsort bev Udenrefte,
11. Snderungen de3 Beijebungsortes ber
SAjcentefie (§ 10 A6, 2).

(2) D03 Bergeicinia ift mit den dev Genehinigung
gugrunde fiegenden Befceinigungen und Racioeijen
30 Safee nad) Ber legten im Derjeidnis exfolgten
Gintuagung anfjubemafien.

§3
(1) Die nady § 3 A6 2 Rr. 2 bes Gefekss vor-
gefirichene amisavittie Befdeinigung ift burd
fiix ben Gtexbeots ober fire ben Ort bex Gindierung
3 juftdndigen Aents- ober Geridhtsarst nady anliegendem
5 Muftes ausguftclier.

(2) Dic oberfien Lanbesbelieden Fomnen, fomit
aitig, jur Botnahme bet Leidenfdau unb gur
felung Eev Befbeinigung ) anbere Ale e
tigen, bie bie omtadvyilicle Prifung als Sueis,,
Bejets ster OurifEact belanten or en cines
Gonberlefugang wit Cefoly teilgenonmen fasen,
Burd) ben ie fi bie geridhtlicie Ceichenjbau erforder-
TicGen Renntnifie vermittelt wevben, odev bie beveits
vor Snfrafttreten de3 Oefeses mit Wabrnebmung
diefer Bexticbtungen betvaut waren.

¢

*) Betxijit Wit 303 Land Diferveidy.

Teicsgelesblatt, Sabraang 1938,

Reif 1

§4

Bei Leidien, die aus Dem Aglaid yuv Gindjerung
cingelicfevt wevden, enticieibet bie oligeibefdtbe bes
Gingjcjeringiottes, ob dec gemd den Beftimmungen
be2 Snternationalen Abformmens e Leichenbefor:
sfiapas fic ben Radoeis bec
befiehende Soeifel finb
adrtlicen Ceidenjau ge
2 Gefebes ju Hiven.

bty mm Gine ber.
ndf § 3 A6 2 M. 2

§5

Die auf Feuebeftattung geridete Willensbetun
fung fann wibertujen werben. Der Wiberruf muj
cinwanbfuel nadigooiejen werben; al3 eimoanbitei
nadygemicjen gilt e Wideveuf insbefonbere dam,
toenn e in efner er Fovinen b3 §4 Run. 1 bis 3
b3 Gefeges extlint ife

ke bie Geuerbeftattungsanlage muf eine Ceidjen
Balle vorfanden fein, in bev bie Eeidhen bot Sec Ein-
djdierung untergebrac)t werden fonnen. Yuferbein
mif cin Raum fir bie Bornabme der Ceidjen
offnungen jur Berfigung Refen, der e fire Bicjen
Set evforderficien Cintiibtungen u entflten fak.

§7

Die Frurabeftattungianlage und Beren Betrich
untecliegen bevRAuficit ber Polizeibeforbe bes Outes,
in bem bie Ynlage ficy Befinbet. Der Betrich vegelt
i) nadh einee von ber oberfien anbesbeirde g
genefmigenben Beriebsorduung, in ber aud) die G-
bin ffufgen i

§

De fiix ben Belvieh ber Feuesbefiattunglantage
vevangmortice Seife it vor et die Mufict fifren-
ben oolizeibebice ausbuidlicy in Tici u nebumen.

§9

Die Eindfcherung barfecftecfolgen, wenn diefeuift-
liGe Genelmigung ber Toligeibelbebe bes Cindfibes
Tunggouies (33 be3 Gefebes) bem fix ben Bteieh
ter Feuerbeftattungsanlage: veranhwortliden Leiter
vorgelegt orden ift. Dic Eindderung it innevhalb
bueimal 24 Gtunben nad) exfolgtes oligeilidier Ge.
nefmigung berjumebmen. Kann e Geift nidit ein-
geatten werden, fo Sat ber far den Betrieh dec
Feuerbeftattungsanlage vecantwortlide Leiter unter
Sngabe bes Grunbes ber Bexybaerung bei ber Poliyei-
beltde eine Berlingerung der Grift gu Beanfrageu.

§10 .

(1) Der fix bie Seuerbefattungdantage vecant-
wortlidie Betriebsteiter bat die Eindfderung Jorwie
die Belfegung ober Berfendung ber Aencefte une
veryliglich Ser juftinbigen PoligeibeBorbe mitjuteilen.
Sieebei find angugeben: S umd Borname bes Gine
gedfdperten, Summer und Auaftelungstag der poli-
eiliden. Genebmigungsuttunde, Seitpuntt ser Gin-
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Viktor Quehl in Gera

Feuerbestattungsofen mit drehbaren Rosten

Patentiert im Deutschen Reiche vom t5. April 1931 ab

Bei den bisherigen Feuerbestattungsifen
sind_die den Sarg und die einzuaschernden
Leichenteile ragenden Ofenteile — der Muf-
fel- und ‘der Aschenrost — als fesistchende
Ofenteile ausgefiihrt.

Dies hat den Nachteil, daB die Leichenteile
nach ihrer Einischerung mittels eines Kratz-
geriites von diesen Ofenflichen herunterge-
scharrt werden missen. Ein derartiges Ein-
greifen in den Einischerungsvorgang ent-
spricht nicht einer wilrdigen Form der Feuer-
bestattung. Weiterhin wird beim Einbringen
des Kratgerites in den Ofen durch das Off-
nen von Tiiren ein betrichlicher Wirmever-
lust durch die einstromende kalte Luft her-
vorgerufen. Auch treten leicht Beschadigun-
gen des glihenden Mauerwerkes durch die
eisernen Kratsgerite ein.

Nach der Erfindung wird die Anwendung
von Kratz- und Schiirgeriten dadurch vermie-
den, dal der den Sarg fragende Muffelrost
und der darugehdrige Aschenrost von auSien
schwenkbar um eine oder mehrere Achsen
angeordnet sind, wobei die Roste in mehrere
einzeln abschwenkbare Flachen mit belicbiger
Achsenanordnung unterteilt sein kénnen.

Es ist dadurch die Moglichkeit gegeben,
ohne Zuhilfenahme von Kratz- und Schiir-
geriten je nach Fortgang der Einascherung

die verbleibenden Einischerungsreste van
auBen ohne Offnen des Ofens durch einfaches
Abschwenken der Flichen ganz oder teilweise
von dem Muffelrost und dem Aschenrost zu
entfernen.

In der Zeichnumg ist cin Ausfihrungsbei-
spiel der Erfindung dargestelli. Es sind be-
zeichnet mit m der um eine Achse @ dreh
bare Muffelrost, mitb der in einzelne, fiir sich
schwenkbare Flichen f unterteilie Aschentost,
wobei die Flichen / um die Einzclachsen ¢
geschwenkt werden konnen.

Der Erfindungsgegenstand kann in einzel-
nen Teilen auch anders ausgebildet sein, so-
lange das Wesen der Erfindung, die drehbare
Ausbildung des Muffel- und des Aschenrostes,
gewabre bleibt.

PATENTANSPRECHE:

1. Feuerbestattungsofen mit drehbaren
Rosten, dadurch gekennzeichnet, daB der
den Sarg und die einzuischernden Teile
tragende Muffelrost und der Aschenrost
von auBen schwenkbar angeordnet sind,
2. Feuerbestattungsofen nach Anspruch 1,
dadurch gekennzcichnet, dal der Muffel-
rost und der Aschenost in mehrere
zeln abschwenkbare Flichen unterteilt sind.

Hicrzu 1 Blatt Zeichnungen
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J. A Topf & Soehne in Erfurt

Vorrichtung zum Nachverbrennen der Riickstande in Leichenverbrennungsifen

Patentiert im Deutschen Reiche vom 24. Marz 1929 ab

Die Erfindung bezieht sich auf eine Vor-

richtung 7um Nachverbrennen der Ruckstinde |
in Leichenverbrennungsifen. hauptsichlich zu |

dem Zweck, die mit der Leichenasche sich
mischende Holzasche zu verbrennen. Von be-
kannten Nachverbrennungseinrichtungen unter-
scheidet sich der Erfindungsgegenstand da-
duzch, dab der am Ende der geneigien Soble
des Aschenfalls angeordnete, herausnehm-
bare Sammelbehalter fur dic Verbrennungs-
riickstande mit einem Sicbboden verschen
und dber der Mindung einer regelbaren
Verbrennungstufizuleitung  aufgestellt  ist.
Dicse Anordnung besitzt den Vorzug der

Einfachheit. Des weiteren ist iber dem
Sammelbehilter unterbalb der seidlichen Gas-
abrige ein  den  Aschenfall des Ofens

gegen den Behilter absperrender gasdurch-
lassiger Schicber angeordner, wodurch bei
unmittelbar  aufeinanderfolgenden Einasche-
rungen die wihrenddessen im Sammelbehil-
ter noch der Nachverbrennung_ ausgesetzten
Rickstinde von demen der pichsten Ein-
ascherung getrennt gehalien werden kinnen.

Dic Zeichnung zeigt schematisch ein Aus
fiihrungsbeispiel in Abb.1 im Lingsschaitt
durch den Ofen. Abb.2 ist eine Stimansicht
der zur Nachverbrennung dienenden Vorrich-
tung.

Am Vorderende des Ofens ist unterhalb
des Aschenfalls / ein Behalter o eingebaut,
der mit einem Sicbboden b und ciner unter-
halb desselben cinmiindenden Verbrenmungs-
luftzuleitung ¢ versehen ist. Letztere st durch
Klappend o. dgl. regelbar.

Die Verbrennungsrucksiinde werden kurz'

vor- Beendigung des Einischerungsvorganges
in den Behiltera eingeholt und unterliegen

dort einer Nachverbrennung, wobei die Ab
gasc durch dic seitlichen Abziige g des Ofens 43
entweichen.

Damit in den Behilter & nicht zugleich
die Rickstande aus zwei aufcinanderfolgen-
den Einischerungen gelangen konnza, st
iiber dem Behilter 4 unterhalb der Abriigs g
cine ausziehbare Absperrplatte ¢ angebracht,
durch die der Behilter gegen den Aschen(

B

fall / abgeschlossen werden kann. Dies
Platte ist_gasdurchlassig, z. B. fein gelocht,
in der Weise, daBl wohl die Nachverbren. 5o
nungsgase abzichen, aber keine Riickstinde
aus dem Aschenfall / in den Behilter a ge-
langen kénnen. Tnfoigedessen kann mit einer
weiteren Einischerung begonnen werden. be-
vor die Nachverbrennung der Rickstinde aus
der vorhergehenden Einischerung im B
blter @ beendet ist.

PATENTANSPRECHE:

1. Vorrichtmg zum Nachverbrennen
der Riickstinde in Leichenverbrennungs-
ofen, dadurch gekennzeichnet, daf der
am Ende der gencigen Sohle des
Aschenfalls (f) angeordnete, herausnehm-
bare Sammelbehilter (@) mit einem Sieb-
boden (b) versehen und iber der Man-
dung einer regelbaren Verbrennungslu
nuleitung (¢, d) aufgestellt ist.

2. Vorrichtung nach Anspruch1, da- 70
durch gekennzeichnet, dal Gber = dem
Sammelbehalter unterhalb der seitlichen
Gasabaiige (g) ein den Aschenfall des
Ofens gegen den Behalter absperrender
gasdurchlssiger Schicber (¢ angeordnet 75
ist.

‘THicez 1 Blatt Zeichmusgen
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KLASSE 244 4. 4

J.A. Topf & Sthne in Erfurt,

Sargeinfiihrvorrichtung fir Verbrennungstfen mit heb- und senkbarem Fahrgestell
filr den Sargtriger.

Patentiert im Deutschen Reiche vom 24. Aprit 1915 ab.

Die Eréndung bezieht sich auf Sargeinfahr-
vorrichtungen, bei denen ein heb- und senk.
bares Fahrgestell fir den zar Einfiihrung in
den Ofen dienenden Sargtrager zur Verwendung
kommt. _ Sie bezweckt eine Erbohung der
Betriebssicherheit ~ derartiger Vorrichtungen
durch Anwendung maoglichst einfacher und
sicher wirkender Antriebsmittel, die von einer

eiozigen Antriebswelle aus bewegt werden |

konnen, Diese Mittel sind im wesentlichen
Gadurch gekennzeichnet, daB ein entsprechend
der Hin- und Rickfabrt des Sargtragers in
entgegengesetaten. Drchrichtungen  bewegtes
Antriebsvorgelege cinerseits mit einer auf die
Fahrgestellhebe- und senkvorrichtung unmittel-
bar einwirkenden Zahntriebstange, anderseits
mit einer Zugvorrichtung verbunden ist, die
cinen zwisthen zwei Anschligen des fahrbaren
Sargtragers hin und her bewegten Mitnchmer
Desitzt. Diese Teile wirken in der Weise
zusammen, daB wahrend der toten Bewegung
des Mitnehmers der Zugvorrichtung zwischen
den Anschligen des Sargtrigers die Triebstange
verschoben und dadurch dic Hub- und Seok-
vorrichtung betatigt wird, jedoch beim Auf-
treflen des Mitnehmers auf einen dor_An-
schiige und damit bei beginnender Fah-
bewegung des Sargtrigers dic Zahnstange in
ihrer jewelligen Grenzstellung bis zur Beendi-
gung der Fahrbewegung in Ruhe bleibt. Ferner

sind auf der Vorgelegeachse durch den Sargtri-

ger bewegte Zughebel zum selbsttatigen Ofinen

und Schfiein der Ofenschicber wibrend der
Fabrbewegung angebracht,

Die Zoichnung reigt in Ummrissen ein Aus-
fihrungsbeispiel der Erfindung in Fig. T in
der Scitenansicht und in Fig. 2 und 3 in
senkrechten Schniten nach den Linien X-X
und -1, (Fig. 1).

Die Hub- md Semkvomichtung fir das
Fahrgestell besteht aus vier paarveise unter
dem Fabrgleis H angebrachten doppelarmigen
Hebeln K, deren feste Drehpunkte K* sich
am Aufstellungsgeriist  beinden. Die kitrzeren
Hebelenden tragen das Gleis, wibrend die
langeren durch Geleoke C mit der oberen

. Achse einer Rollenfihrung R} fir die Zahn- _

triebstange verbunden sind. Die Rolenfiih-
rung R! ist in einem Gerdstrahmen senkrecht
verschiebbar und frigt ein infolge der Hebel.
verbindung gleichmaBig auf das Fahrgestell
einwirkendes Gegengewicht L. Thre Verschiebung
und das dadurch mittels der Hebelibertragung
bewirkte Hebenund Senken des Fahrgestells
erfolgt durch eine Triebstange, die als Zahn-
stange Q mit ciner winkligen Verlangerung S
ausgebildet ist, Letstere wirkt als schiefe
Ebene fir die Rolienfahrung R! und veranlaBt
daher beim Verschieben der Stange das Heben
oder Senken Ges Fahrgestells Die Stange
gleitet auberdem aa beiden Enden in Grad-
fihrungen R. Der Antrieh erfolgt in weiter
unten niher beschricbener Weise durch_die
von Hand oder mechanisch betriebene Vor-
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oder mebrere Hebel (W, V) angebracht
sind, dic durch cine Zugvorrichtung (¥, Y1)
mit den Ofenschichern in Verbindung steben
und durch den Sargtriger (F) bas. das
Fahrgestell bewegt werden, um wihrend

des Sargeinfihrens kurz vor Eintritt des
Sarges in den Ofen das schnelle Ofinen
und gleich nach Wiederaustritt des Sarg-
trigers aus dem Ofen das schnelle Schlicfen
der Schicber selbsttatig zu bewirken 10

‘Hicrzu 1 Blat Zeichnungen.
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In den letzten Jahren haben wir fiir eine ganze Rethe Kleinerer Stidte Feuerbestattungsanlagen
im Anschlub an bereits vorhendene Einsegnungshallen oder dergl. errichtet. Diese Anordnung, bei
der in den meisten Fillen auch keine Versenkungsvorichtung notwendig ist, gibt allen den Stadten,
die die Errichtung eines besonderen Krematoriums aus finanzicllen Grinden immer wieder zarick-
stellen muten, nunmehe die Maglichkeit, sich eine Eindscherungsanlage mit verhiltnismiig geringen
Mitteln 7 schaffen. Nach diesem Prinzip sind die Krematorien ins

Erfurt (siche Abb. 1)

Griinberg

Guben

Hochst 2. M.

Jimenaa

Magdeburg

N Subl (siche Abb. 3—5)
‘gebaut worden.

=

E

Abbildung 2, Léngsschuitt durch den Ofen

Neuerdings ordnen wir zur Ausnutzung der Abgase Lufterhitzer an; das sind Apparate, dic in
den Fuchs kurz vor dem Schorastein cingebaut werden. Sie bestehen aus einem Wirmeaustausch-
kbrper mit cincr groen Anzahl sogenannter Taschen, in denen Rauchgase und Lalt separat zirkulieren,
ein davor geschalteter Ventilator saugt Frischluft an und drickt dicselbe durch die Lufttaschen. Durch
die danchenliegénden Taschen werden die Rauchgase geleitet, die Luft wird auf diese Weise erwirmt
und kann in Rohrleitungen nach der Einsegnungshalle gefihrt werden und dient gleichvzeitig zur Hei-
zung der Letzteren. Hierdurch wird eine besondere Zentralheizmgsanlage sherflussig. Abgeschen
davon, da sich die Anschaffungskosten viel niedriger als dicjenigen eines besonderen Heizkessels
stellen, entstehen durch den Kleinen Ventilator so verschwindend geringe Betriebskosten, daf dic
Hcizng fast kostenlos méglich ist.
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Abb. 4. Kremalion vom 24. April 1934

20

Die Abbildungen 4 und 5 zeigen dcn Verlauf der Temperaturen
an 6 verschiedenen Messtellen. Es bedeuten:

Kurve 1: Temperatur im Verbrennungsraum,

Kurve 2: Temperatur im Nachverbrennungskanal,

Kurve 3: Temperatur der Abgase nach dem Ofen und vor dem
Rekuperator,

Kurve 4: Temperatur der Abgase nach dem Rekuperator,

Kurve 5: Temperatur der Verbrennungsluft nach dem
Rekuperator,

Kurve 6: Temperatur der Verbrennungsluft nach den Heiz-
spiralen und vor Eintritt in den Verbrennungsraum.
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Einischerungsofen
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Patentiert im Deutschen Reiche vom 9. September 1933 ab

Gegenstand der vorliegenden Neuerung ist
cine Einrichung an Einascherungséfen, und
es 50ll damit u.a. erreicht werden, dalb durch
eine besondere Zufihrung der Verbrennungs
luft die Verbrennung verbessert wird.

Das Zofthren der Luft bei Einascherungs-
fen mit Rost oder geschlossener Grund
platte ist bekanndich mit Mingeln verbun-
den, und rwar sind diese Mangel durch die
Feuerfiihrung im Einischerungsraum begriin.
det, die sich aus der konstruktiven Gestal-
tung der Platte oder des Rostes ergibt. Die
Grundplatte hat infolge ihrer Geschlossen-
heit den Vorteil der Warmespeicherung. Sie
hat aber dabei den groBen Nachteil, dab
die_ Verbrennungsluft nicht zu den mittieren
Teilen des Verbrennungsgutes gelangen kann,
weil der Zerfall desselben nur auBen statt.
findet, wo der Saucrstoff Zuwitt hat. Da der
Sarg mit scinen mitteren Teilen fest auf der
Grundplatte aufliegt, ist dort die Verbrennung
cine unvollkommene baw. verlangsamte. Die-
sen Nachteil vermeidet der Rost. Hiermit ist
es moglich, die Luft auch zur Mitte des
verbrennenden Sarges zu leiten und damit
die Eindscherung u_beschleunigen. Aber
auch hierbei zeigten sich Nachteil

1. Weil der Rost offen ist, werden dic Stré.
mungsverhiltnisse der Heizgase in der Muffcl
nicht mehr beherrscht,

2. wihrend der’ Eingscherung der mittleren,
schwerer verbrennenden Teile des Einische:
rungsgutes stromt weiterhin durch die seit
tichen Offnungen des Rosies nuizlos Luft zu.
die den Ofen abkahit,

3 der Rost hat eine geringe Wirme-
-speicherfihigkeit

Man hat indessen auch Ofen mit geschlos-
senei Grundplaue gebaut, bei denen die Zu-
filhrung der Verbrennungsluft mictels Diisen
geschicht, die von der Seite wie von oben
auf den Verbrennungsgegensiand® gerichtet
sind.

Diese Art der Luftmfihrung ist schon er-
heblich wirksamer, jedoch besteht auch hier
der Nachteil, dad der Eindscherungsgegen-
stand zunchst nur oben und an den Seiten
von der Verbrennungsiuft umspiilt wird, die
Luftzufiibrung an der Unterseite des Ein-
ascherungsgegenstandes fehlt dagegen. Ge-
rade au dieser Stelle ist aber die Luftzufiih
rung besonders wirksam, weil dic dort ent-
sichenden Flammen um den ganzen Eindsche
rungsgegenstand herumschlagen und diesen
50 in Flammen vollkommen cinhallen.

Die Erfindung sicht daber vor, die Ver
brennungsluft durch in der Grundplarte an
gebrachte Dissen zuzufshren. Die Grundplare
ist deshalb mit talférmigen Verticfungen aus.
geriistet, so da sie eine rostariige Oberfliche
erhalr. in die Vertiefungen mwischen den
Reostbalken miinden die Lufidisen.

Zweckmilig wird die Bodenplatte aus cin-
zclnen Steinen  aufgebaut, die durch  ihre
Form und in ihrer Gesamtheit der Plarte dic
rostartige Gestalt geben. Zwecks. Unterbrin-
gung der Prefluftlcitungen versieht man die
Steine innen mit einer Aushohhung. Die Luft-
zufiibrung 7u deh Dissen kann so ausgebildet
scin, daf jede Diise cinzeln regelbar ist. Auch

umgeschrieben auf:
Topf & Séhne,
27.11.1937.
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kann man dic Diisen zu dicsem Zweek zu
Gruppen zusammentassen.

Bei der Anordnung nach der Erfindung er-
seugt die ausstromende PreBluft unter dem
Sarg eine kriftige Flammenbildung. wodurch
dic Rostplatte dic stirkste Behcizung cr-
fahrt und die Wirme infolge der geschiosse.
nen Ausfilhrung der Bodenplatte gut gespei
chert wird. Letateres ist insofern von Wich
tigeit, als_hierdurch die Daver der nach
folgenden Einischcrungen wesentich abge
kirzt wird

In der Zeichnung ist ein Ausfihrungsbei-
spiel dargestellt.

Fig. 1 ist ein senkrechier Schnitt durch
den Ofen, und

Fig.2 ist eine Draufsicht auf die Grund-
platte.

Es bezeichnen darin & die die Rosiplatie
bildenden Steine, & den Unterbau der Ofen-
Konstruktion, ¢ die Muffelwinde, d, d, die
PreBluftleitungen, e die dazugehorigen Konus-
abdichtungen, / die in den Steinen ausgespar-
ten Luftkanile, ¢ die zum Ausstromen der
Luft bestimmien Disenlocher. .

In Fig.2 sind die Steine mit den Ziffern 1
bis 20 bezeichnet.

Die Formsteine sind in der hier gezeigten
Ausfiibrungsart zu beiden Seiten dachformig
abgeschragt, so daB hierdurch die rostartige
Gestalt_der Bodenplatie erzeugt wird. In die
talférmigen Vertiefungen zwischen den einzel-
ben Steien minden dic in letzteren an-
gebrachten Luftdisen, und zwar sind diese
so eingerichtet, daB die ausstromende Luft
unmittelbar auf dea Verbrennungsgegenstand
wifft. Hierin liegt die Errielung der wirk-
samsten und zugleich sparsamsten Ausnutzung
der Verbrennungsluft. Die Luftdisen sind
iiberdies zweckmiig verseut rueinander an-
geordnet, so dal die Luftzufubr zum Brenn-
gut_eine vollkommene und gleichmaBige ist.

Die Einrichtung bietet noch den Vorteil,
da infolge der an den schrig ligenden Teil-
flichen der Rostplatic befindlichen Mindun-

gen der Disen einer etwa durch das dariiber.
licgende Brenngut_entstehenden Verstopfung
vorgebeugt wird. Die Lage der Diisen komms
insofern noch zu statten, als man dicselben
bei der Aschenentnahme simtlich anstellon
und damit dic feine Flugasche, dic dann vom
Schornsteinzug - angesogen  wird, fortblasen
kann

Die in den Steinen befindliche kanalartige
Aushghlung f kann sich (Fig. 2) auf die Lange
nur eines Steines, wie 2. B/bei Stein 6 und 10,
erstrecken, jedoch auch zugleich auf mehrere
Steine, wie etwa bei Stein 1 und 5 brw. Stein
13 und 17. 3

Als PreBluftzuleitung kann in jedem dieser
Fille nur eine einzige Leirungd, dienen,
wihrend natirlich jeder cinselne Stein noch
seinen eigenen Anschlu an die Luftruleitung
haben muB.

Die ecinfach _herzustellenden Formsteine
konnen bei etwaiger Ausbesserung, bedingt
durch ‘Abbrand oder mechanische Beschdi-
gung (Absetzen des Sarges), leicht einzein
ausgewechselt werden, ohne daB der Verband
der Rostplatte dadurch gelockert wird.

PATENTANSPRECHE:

1. Einscherungsofen mit den Ein-
ischerungsraum  unten  abschlieBender
Bodenplatie und mit Luftdtsen, dic auf
den  Einascherungsgegensiand gerichtet
sind, dadurch gekennzeichner, dall dic
aus Formsteinen (a) besiehende Boden-
platte cine rostartige Oberflache besitzt,
und daB in die Vertiefungen rwischen den
Rosbalken die Luftdiisen (g) miinden.

2. Einischerungsofen nach Anspruch 1,
dadurch gekennzeichnet, daB die Form.
* steine (a) zwecks Unterbringung der Pred
lufuleitungen f) hohl ausgebildet sind.

3. Einischerungsofen nach Anspruch 1
und 7, dadurch gekennzeichnet, dal dic
Luftdisen (g) einzein oder gruppenweise
regelbar angeordnet sind.

Hierzu 1 Blatt Zeichnungen
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J. A Topf & Séhne in Erfurt
Beschickungseinrichtung fiir Eindscherungssfen

Patentiert im Deutschen Reiche vom 20. November 1936 al

Gegenstand der Erfindung ist einc Be-
schickungseinrichtung_fur Einascherungsofen
mit am Sargeinfihrungswagen befestigter Sarg-
wragplatte. durch dic alle Mangel, dic rur Zeit
sowohl hinsichtlich der Vorbereitung als auch
der Ausfiihrung der Sargeinfihrung bestchen,
lescitigt werden sollen, Durch dic Erfine
dung kommen in Fortfall:

©. das Auflegen von Holzlatten oder [
ssiben auf die Tragarme des Wagens,

2. das Aussparen der Roststeine fir dic
Tragarme des Wagens.

das Entfernen der Sargfific, vor der
Cinfiibrung des Sarges in den Ofen,

4. das Festhalten des Sarges (beim Heraus-
siehen der Tragplatte aus dem Ofen), durch
duhintergelegte Stempel. gleich welcher Art;
mechanisch odervon Hand. -

Die Erfindung ist im wesentlichen dadurch
gekennzeichnet. dall mit dem Wagen eine

rgrragplatie verbunden ist. auf der cine
sweite, verschiebbare Platie angeordnet ist,
die bei Einfiibrong des Sarges das hintere
Surgende stiitzt und sowoh! ein erschiitee-
rungsfreies Absetzen des Sarges auf dem
Rost als auch das freie Herausziehen der
Tragplatte erméglicht.

Dic_ Zeichnung zeigt ein Ausfihrungsbei-
spiel in Abb.1 in Ansicht, Abb.z ist ein
Querschnite  durch - die beiden Tragplatten.
Abb. 3 bis 6 zeigen schematisch den Vorgang
der Sargeinfihrung und der Entfernung der
Tragplatte aus dem Ofen.

Mit einem von Hand bewegharen Wagen o
ist in bekannter Weise eine heb- und senk-
hare lingere Sarguragplatie b fest verbunden,
die eine zrweite auf ihr verschichbare kir-
were Tlawe ¢ 1riigt. Das Vorderende g der

en-

‘Hlerxu 1 Blatt Zeici

Haupuragplatte b st unter Beibehaltung
ciner_ebenen Oberflache so gestaltet, dals
es micht unter der Hillsplatte ¢ hindurch.
gezogen werden kann.

Der Sarg wird so auf dic Platen gesiclls,
daB der hintere Sargteil d auf die obere
Plaue ¢ zu swhen kommt. wihrend der Vor-
dertcil ¢ etwas dber die Hauptagplatte b
ibersicht (Abb. 3). In dieser Lage wird der
Sarg in den Ofen eingefahren (Abb. 43 Dar-
auf wird die Platte & gesenkt, bis sie sich
diche iiber dem Ofenrost / befindet und der
Vorderteil des Sarges sich auf den Rost
stiitat (Abb. 5). Bei dem nun folgenden Her-
aussichen der Tragplatie b aus dem Ofen
bleibt die Lage der Hilfsplatie c infolge des
auf ihr ruhenden Gewichis des hinteren Sarg.
endes unverandert, bis sie durch das vordere
Ende g der Platte b nach vorn gezogen und
dadurch aus dem Ofen mit herausgenommen
wird (Abb.6). Da dic Platte ¢ nur dinn ist.
macht das_hintere Sargende beim Hervor.
siehen der Platte nur eine ganz geringe Serk-
bewegung. Der Sarg wird also im gansen
ohine” Erschitterung auf den “glatten Rost
aufgesetzt.

PATENTANSPRUCH :
Beschickungscinrichung fiir Einische-
rungsifen mit am Sargeinfilbrongswagen
befestigter Sargtragplatte, _dadurch ge-
kennzeichuet, dal auf der- Tragplatee (b)
verschiebbar eine kiirzere Platte (¢) an-
geordnet ist, die beim Einfahren und Ab-
setzen des Sarges auf den Rost das hin-
tese Sargende stitzt und beim Zurdck-
ziehen der. Platte () durch deren vorderes
Ende (g) mit herausgenommen wird.

s

0
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fUr Massendetried, dadurch gekemnseichnet, das in diesen
mehrere, in der Lingsrichtung gegen die Waagereohte go-
neigte rostartig ausgelildete Gleitbahnen (a, a1, a2)
angeordnet sind, die siok-sack-artig smfeinander folgen
und auf denen die su verbrennenden Leiechen, die urch
eine obere RnfUhrdffrung (1) aufgegeben werdem, infolgs
ihrer eigenen Schwere in den Ofen hinein- und damn herab-
gleiten, bei dem selbsttiitigen Durchgang durch den Ofen
-von den ihrer Bewsgungsrichtung entgegenstireichenden
Peuergasen her in Brand geraten, um auf dem sm Eade der
untersten Gleitbahn (a2) angeordmetem Ausbremarost (1)
aussudbrennen und su veraschem,

Ofen nach Ansprueh 1.), dadurch gekennseiehnet, daf die
Gleitbahnen je aus mehrerea Sohamette-Lingsi(eken (b)
mit daswischen angeordneten Quertragsteinen (&) destenem,
wobei die Balkem (b) durch darunter mgeerdnete §ewSlbe-
rippen (o) unterstiitst sinmd.

Ofen nach Anspruch 1,) und 2.), éadureh gekennseichnet,
das die oberen §leitbabnem (a, a1) durch mit Bureh~
bruchsdffrungen versshene Deolungewtibe (g) Uberspamnt
sind,

Ofen nach Anspruch 1,) = 3.), dadureh gekennseiehne$,

das ber jedem Deckengewtlbe (g) Asche-Adsughffwwngem (o)
angeordnet sind,
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$.) Ofen nach Anspruch 1.7 und 2,),dadurch gekemuseichnet, dad
an den Umkehrstellen unter dem unteren Bado dor obderen
Gleitbannen (a, a1) seitlich sSu versehiedemde und ebense
su bedienende Bchamette-Schieder (q) sur S¥auung oder
Unterdrechung des Leiehendurchganges angeordnet sind.

6.) Ofen nash Ansprueh 1,) - 4.), dgdureh gekemmseichnet,
das im Bereioh der Gleitbahnen Kankle (%) fur Susatsluf$
susninden,

7.) Ofen nash Anspruch 1.) - 6,), dsdureh gekemnieishnes, das
o Stelle der Nachste¥ffmungen (r) Einfuhrdf mmgen (1)
wit selbstschlieSender Klappiilr (X) vergeschen werdeam, us
von dort ansuerdnenden Flattformen sus den Ofen mueh may
tellweise besehisken wad betreiden mu Kmnen
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ABb, §. Temperaturen und Lelstungsautushme des Ofens bel den Abnahmeversuchen.
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Abb.107. Grundhi in der Huhe des Eindscherungsraumes.

2

Abb. 108. Lingenschnmitt des Leuchigasofens Toiswl und Fradet.
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Hacherungstfen sind in jedew Falle in Verbindéng mit den be
stehenden Priedhofeanlagen besw. Einischerun;ahu.l en einge-
cientet worden. - 1

Diese Gpsichtspunkte gelfen in der heutigen Zeit menr den:
Je, was das grosse Interesce aller Stadtverwaltungen ﬁ: den
Einfscherungsfen beweist. ¢

Beziglich des Falles Wiesbaden teilen wir Innen mit, dezas
Lieferungen von unserem Werke n i c h t erfolgen, die An—
lage wird nur nach unserem Plan gebaut. Wir haben im Pebrua:
dieses Jahres eime vorliufige Bauzeichrung snsefertigt, die
aber eine inderung erfahren hat. Die endgiltile Bsuzeichnun,
wird gegemwirtig musgearbeitet. Irgenswelche Zeichnungen su
diesem Bauvorhaben sind bei uns n i c h t in den Betrieb

gZegeben unc iot dieses such garmicht notwendig, weil unser

Erfurter Werk ffr eine Pabrikstion n i ¢ h ¢t in'Ainspruch

genommen wird. Alle Lieferun-em und Pertigungen sind aus de;
Westzone vorgesehen. Unsere Leistung be ‘teht also in diesem
Palle in der Ingenieurarbeit. Ze liegt ein Bestellechreibem
der Stadtvarl‘lhmx in Wiesbaden vor, das aber nicht endgll:
tig tst. Von uns aus ist das Geschift noch nicht verbucht -

und auch die fuftragsannahme moch nicht schriftlich bestdtif
; 5

" Die Bearbeitung dieses Projektes ist bei une eine rein kom-
mersielle Angelegemheit, de wir auf Verdienst zur Aufrecht-
erhaltung unserer Pirmo angewfesen sind und bei Ablehnung
unsere Pirma mit dem Projekt eine Konkurrenszfirma -wahr- -
scheidlich aus dem Westem - beauftragt wirde mit dem Resul~’

' tat, ‘dass das GeoohAft unserer Pirms tnd damit der Osum

. verloren geht.

4

Den Bin#scherungsofenban bearbeiten im erster Linle dbw.

‘. ZechniXer @tinter Mann unter Leitung von Borz-n !nmiu:r ;
Hens Strdehl!dt. T
Eine Verpflichtung gur Meldung derartiger Auttr&:e, nlichf
sie sus der Ost- oder Westzone stazmeri, oder die Einhaltung
-b.w.~
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Infolgedessen befriedigen diese Ofen moch nicht vell, l?n'fa{.‘
Yerbrennung geht in diesen nosh nicht schnell genug ver sieh,

ua die laufend anfallende grode Anzahl von Leishen in m¥glichss
Xurger Zeit su beseitigen.

Lotsteres kamn mur geschehen duroh Ofem, die kontinuierlich be= ~
schieRt werden kinnen und dann ebenso arbeiten. 3u demken wire
%.3, m solohe in Porw von Tunnel-Ofen. Bei diesen wirdem dfe ¢
Su verbremnanden Leichen je am vordcren Epde eines lmmggestreckies
inwendig beheisten Tumels suf eine bewegte Auflageverriohtung sui
gegoden werden, die sich in der Lingsriohtung durch den Ofen
hindurohbewest, dabei die Leiohen dureh eine Anheis-Zone in die
Vortremnungs-fone filhrt und am hintersn Ende des Ofens dte Led-
ohemasehe austriigt. Eimer solchen Konstrukilom steht sder die
bei anderen Gelegembeitem oft festgestellte Schwierigkeit emt-
gegen, su bewsgende Netallteile, die der Einwirkung von Feuer odex
Rauchgasen ausgesetst sind, muf die Bumter beweglich su erhaltem,
aueh wemn - wie im vorliegenden Fall -~ die bewegten Teils soweit
als irgend w3glich wit Bohamette- eder sonstigem feuerfesten
Naterial verkleidet wirden. AuSerdes bereitet es Ersehwerninse,
bei Peuerungsamlagen, die - wie auch im angemommenen Pall - mit
gZug, alse mit verschiedenew Juft- besw, Jusdruek in den einselnex
Teilen arbeiten, die bewegten Tofle gegen dis feststehenden s
wie motwendig abmadishten. Permer wire ein stindiger Kraftbe-
darf sus Antried der bewegten Auflageverriochtung metwendig,
Sehlieflich wiire anch die Anerdmung der Rauchgassiige usv. usstind-
lieh, eo €23 mis allen vergenamten Grinden fumnel-Ofea fir Lei-
chenverbremmumng nieht su empfehlem ‘sind.

Un die vnmt"ﬂ!h von Muffel- und fumel-Ofem s ver-
meiden, dagegen ader alle Verteils der kemtinuierlichen Beschile
kmng und Arbeitsweise aush bei Leichenverdrenmngsifem, verbdumlem
nit DestaOgiicher Ausnutsung des erferderlichem Bremmaterials,

#u erreishen, sshligt die Brfindung einen kentimaierlich arbeitenm-
den Ofen vor, bei welshem untey Fortfall vom in Feuer su bewegms
den Konstruktionsteilen die Fortdewegung der an obeysn Ende [T

-3~
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Ofems eingefihrtem Leishen imnerhald des Ofems selbsttitig
erfolgt. Die Leichen gleiten dureh eigeme Sobwerkraft muf
entspreshend geneigten und geformten Unterlagsm in den behaise
ten Ofen hinein unéd damn weiter herab, geraten muf dissem Wege
ins Bremnen, um schlieSlioch an geeigneter Stelle des Ofenimmeren
sussubremnea und su verasshen.

Pig.1 seigt ein Ausfihrungsbeispiel in senkreehtem Sehmitt,
Pig.2 1st ein Sehnitt naeh A-B, Pig.1.

Dle Brfindung sieht beisplelsweise einen Ofen mit mehrerem

in dor Lingsrichtung gegem die Wasgereshte gemeigien immeren
Gleitbahnen vor - in der Seiehmung sind davon dred a,’at, a2
angenomsen -, die sisk-sack-artig sufeinander folgm. Jods
Gleitbann desteht aus mehreren Sshamotte-Lingstlken b, die

Sur besseren Haltbarkeit durch darunter mgesrdnete Gentlbes
Tippen ¢ unterstitst aind, Zwisehen den Behametie-Lingsbalites b
sind Quertragsteine d angeordnet, so das jede Gleitbaimfifeks
Tostartig ausgedildet ist. Die Behamotte-Lingsbalken b lagewm:
it ihrem eberen Ende im Unfassungsnauerwerk ¢ des Ofensy wié
dem unteren in entsprechenden Schamotte-Namerweri-Querdigen £,
Bie oberen Gleitdahnen sind je von einem in dor Lingsrishtung’
edenfalls gegen die Waagerechte gemeigten Deakengewilbe g Ebedw
spannt, das mit Durfhbruchslffnungen versehsm ist. Rie Ad~
dockung Uber dem vorderen Teil der obersten Gledtbam erhiit.
keine Burchbrucheffuungen.

Oben, wo am fin eine entee chende Flattform h oder dergl.
mgeordnet 1st, befindet sich am Anfang der chersten QlefiVdedm s
eine geniigend weite RinfhrSffmung 4, dle nermalerweise séote
durch eime in den Vorraum susweichends, selbstschliefedde
Klapptlr X verschlossen ist. Dareh diese Einfihr¥ffmung WP
den & su verbremnenden Leishen quer sur Lingsriehtung ded
KSrpers auf die oberste Gleitbahn a sufgegeden, - Un ddese Qi
sufgade su erwiglichen, ist der Ofen nit enteprechsnder Lishisy
u-n- msgefuhry, Die seitlichen Adgtinde mmm

-—d e
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D er Feuerbestattungsofen System ,Topf* ist das Ergebnis nahezu fiinfzigjihriger Erfahrungen
auf feuerungstechnischem Gebiet und ist sowohl fir direkte als auch indirekte Einischerung
gecignet. Der Ofen besteht aus dem Koksgenerator mit Umleitung der Kohlenoxydgase, dem
far sich abgeschlossenen Einischerungsraum (Muffel) und dem darunter angeordneten Kanalsystem
(Rekuperator), welches fiir die Vorwirmung der fir die Einischerung erforderlichen Luft dient (siche
Abb. 2). Diese vorgewirmte Luft kommt mit den Rauchgasen nicht in Berihrung, denn die L
kanile sind von den Rauchkanilen vollkommen getrennt, sodaf also die Einischerung bei indircktem
Betrich.tatsichlich mit reiner atmosphirischer Luft, welche nur auf dem Wege zur Muffel hoch-
gradig erhitzt wird, erfolgt

Abbildung 1. Krematorium Erfurt, Einsegnungshalle
Ausfaliren des Sarges in Hohe des Einfhrfubodens (ohne Versenkung)

Zwischen dem inneren und duBeren Ziegelmauerwerk wird iiber die ganze Linge und Hohe des
Ofens eine starke Isolierschicht aus Kieselgursteinen angeordnet, durch welche die Wirmeausstrahlung
auf cin Mindestma beschrinkt wird, Bei der Durchbildung unserer neuesten Konstruktion haben
wir gerade in dieser Hinsicht unsere wirmewirtschaftlichen Erfahrungen entsprechend verwertet. Die
sich hieraus ergebenden Vorteile kommen hauptsichlich dann zur Geltung, wenn cin Ofen nicht tig-
lich benutzt wird. Die Kieselgur-Isolierschicht hilt den Ofen noch lange Zeit warm und bei Wieder-
inbetriebsetzung wird entsprechend weniger Heizmaterial bendtigt. AuBerdem verkirzt sich auch die
Hochheizungsdauer ganz bedeutend.

Das AuBenmauerwerk des Ofens wird nach dem bewahrten Topfschen Bogensystem ausgefihrt
und zwar in der Weise, da das Mauerwerk in Form stehender Gewdlbe zwischen kratigen Winkel-
und T-Eisen-Trigern eingespannt wird. Diese Bauart gewshrleistet cine schr lange Lebensdauer und

t Rissebildungen, die sonst infolge der hohen Temperaturen leicht auftreten wirden. Die
Armaturen werden aus feverbestindigem GuB hergestellt.
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eiztalmes  verremvenden leicven 1r fex Mm Tichiem wieh
was dem Ablm? der Gesimtverbreming, die ja dured die Hgem—
art des Ofens mB:lichst beschleunigt werden soll.

Am unteren Ende der ersten @leitdain a schlieSt afeh an der
Umkshratelle in entgegengesetzter Neigmg dle uweite Gleit-
bam al mn, an diese die niohste a2 und am JuSe der letstem *
18t der waagereoht liegende Bohamotte-Aushremnrost 1 mit daw
darunter vorgesehemen Asshe-Samrelxammer m sngeerdnet. Ve
dicsem Ausdremnrost wird die Peuerung m untergedrachs, die
ntweder als Planrost-, Treppenrost-, Generatar=, Gas-, 02~
oder sonstigey Peuerung ausgefihrt werden kamm, je nach del .
Bremnmaterial, welehes verheist werden meS, Dis Flummen- besw,
Heisgasfihrung ist se mgeordnet, das sewshl der Ausbremnrest.)
als much die Bestartig ausgedildeten Gleitdaimen a, a1} af
"und alle durehbrochenen Deckengewilbe g den Flammen und Heise
gasen den Durchgang von unten msch oben exmfiglichen, Im ebersy’
BEnde des Ofens, der Einfihydfinung i gegemtfler, llegt dis K~
trittedffmmg o fur die adsuleitenden Rmnchgase, dle dord im
gosigneter Veise in dem Sehornstein p eintreten. Die Rsseh-
gese Xiznen natirlish ver dem Eintritt tn dem Schorastein

such erst dureh einen in der Seichnung mieh§ WiV dargestelitem
Renehgag-Luftvorwirner entsprechender Basart geleitat vertem,
um dle darin enthaltene Virme sun Verstrmes dor Verbrenmungs-
luft aussumatsen.

Die s vertremnenden Yeishen sind alse euf fhrem Wog dureh
den Ofen stiindig den Binvirtungen der ihrey Bewsgungsrishiung
entgegenstreishanden Flanaen besv, Helsgases sxigesedst, Duzeh
seitlieh verschiehdars und sbense bediendarey @ Asn Wulithw.
stellen unter dem uxtorsn Bads dor oberess “Sledtramen aaty
angeorinete mehxteilige Sohmmotto-fehidber § Neim aine Himiny
oder Untertreshuing des Seiehundvrobganges dstad dan SIW ore
folgen. Jerner kamn dureh enteprochend sighdringbs: Nushetghe
ffrungen © bei einem wvil, Pestdackin eder Fewtidebmm dey
Yertremungsobjekte von suBen nashgebelfen, verdan. Kb, ‘da
betn Verdremmngavergang itmerhald des Gfeia. sufiliv, *X

~ 5~
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Abbildung 6. Krematorium Hannover

1926

imBaubefindliche Krematorien mit Topf'-
schen Eindischerungsafen sowie der dazu-
gehorigen maschinellen Anlagen:
Wilhelmshaten 1 0fen
Gicben 10fen
Moska, 2 Oen
1922 haben wir also 28 Ofen aus-
gefihrt bezw. in Auftrag erhalten, eine
bisher unibertroffene Leistung.

Abbildung 7. Krematorium Hannover
Haupteinsegnungshalle
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soweit vie wiglieh durch die Offnungen der Gleitbahnen a, al,

a2, und DeekengewSlbe g nach unten bis sur Asche-Sammelkammer m
durchfallem. Asshe, die sich untcrwegs evtl. auf der Rdokseite
ven Nauerwerketeilen der durchbrochenen DeckengewSlbe g oder
sonéwo absetst, kann durch entsprechende Asche-Reinigungsiffnungen
® nach suSen adgesogen werden. Die Hauptasche $smmelt sieh

unter dem Ausbremmrost 1 der sohon erwihnten *Asohe-Sswmelkammer m
%o sie an ihrer Oberfliche such dsuernd dor Einwirkung der Peuer—
gave unterliegt, so das evtl. noch nieht gans ausgebramnte Reste
dor Verbremnungssbjexte smuch in diesem Ascheraum mooh nach- wd
sushrennen kimnen. Duroh entsprechend angeordnete, nash dem
Ofenimmeren offene Laftsufihrungakanile t wird suf dem gessmten
Vege dor Verbrennungsobjexte durch den Ofen fir musreichende Su-
fuhr vem Luft sur FOrderung Ges Verbremmungsvorganges der Leiehem
gesorgt. Diese Luft kam vor dem Eintritt in das Ofeninmere

such in einem in der Zeiehmng nicht mit dargestellten Rauehgas-
Iaftvorwkrmer vorgewirmt verden, Die Sufuhr sewehl der kaltem
als moh dor vorgewirsten Luft kamn such unter Druck erfolgem,

um eine stindige gute Durchwirbelung der Rsuchgase su erreichem,

Der Ofen kxnn sa dem Stellen, we in der Seichmung Pig.1 Nach=
stesdffuungen r smgeordnes aind, sueh mit jo moeh einer Bin-
fubrdffoung 4 mit selbstsehlieSender Klapptir k versehen werdea,
unm - ven dort smsuerdnenden Plattformen sus - den Ofen sush wer'
teilweise beschicken su betreiben su ktmnen, wobei je nach dem’
Unfang des Teilbetriebes der eine oder beide mehrteilige Sohe
motte-Sehisber Q geschlossen werden.f
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Die Abbildungen 8 und 9 stellen die
Friedhofskirche des Donskoji-Friedhofes
in Moskau dar, in die z. Zt von uns

2 Feuerbestattungdfen

eingebaut werden.

Abbildung 9
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er. arbeit: or igh
fir Massederrien,

In den durch den Krieg und seine Folgen bedingten Samuellagemm
der besetsten Ostgediete mit ihrer unverneidbar hehen Bterd—
1iehkeit 1s% die Erdbestattung der groSen Nenge versterbemer
Lagerinsassen nieht durchfuhrbdar, Einerseits sus Nenge) an
Plats und Personal, andererseits wegen der Gefahr, die der
nkheren und veiteren Umgedung dureh die Erddsstattung der viel~
fach an Infextionskrankheiten Ve storbemen urmitteldar und
mitteldar dreht. .

Es desteht daher der Ivang, die stindig mfullemde greSe Ansab)
ven Lelchen durch Einfscherung sshnell; aisher wad Myglemitsh
elmsmndfrei ma deseitigm. Dudel kumn natirlieh aieht math dem
fur das reiehedentsche Gediet geltanden gesstalisnen Destimma-
#n verfahrsm werdem, Bs kamn also nisht jeweiliy mar 1 Gstiehe
singellsghert'und der Rinlseherungspresel Xamn nisht ohne -Rashi~
304 Susétshelsung durshgefWhrt werden. Vielwehr wtissen fort=
leufend gleichseitis mehrere Lefohen geseinsas eingelsodert
werden und wihrend der Gssawtdsuer des Einisebenmgsyresesses
wissen die Flammen und die Jeuergass au? die einshiseherriden
Jeishen unmit teldar einwivkem. Eine Soheldung der Apehs day
sehreren, gleishseitig Eingedscherten kaun aisht erfolgen, #le. |
Leishenssehe kamn nur gemeinsan verwalirt werdumt. JMen Kamn A=
mit bei den Verrishtungm, die sur vorgeschilderten Deneii(gaig
dsr Leishen dienen, mieht yem einer “Einischerung® Sprechen,.
sondern es handelt sich tatslishiish um eins Befoheuvertrenmiig,

Sur Jurchfthrang disser Veriremnspg - Mnd Swar neh sehgn
aaeh vergesenilerten Gedtehtapunkion - sunies Mahew Sn elnned
men Garartigen Magern wine iusghl NehrPegt-JuRtNl-Uten dedges
shllt, 41¢ naturgebis perioldisch deshisxs vertad vat srtedten
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Die Anwendung von Spezialofenanlagen fir die
Abfallvernichtung in groBien Indusiriewerken ist
im Laufe des letzten Jahrzehnts im starken Fort-
schreiten; erfordert doch die Lagerung z.8. von
anfallendem Mill viel Platz und wirkt sich in un-
hygienischer Weise aus. Die Abfuhr des Gutes
kostet Arbeilskrafl Zeit und Geld. Die Verbren-
nung des Mills hilt also sparen und stell die
Maglichkeit dar, die dabei anfallende Abgos
wérme zur Warmwasserbereitung oder Raum-

heizung cuszunulzen.

Zrhaitung der Werte

Der Vieriahresplan hat uns gelehr, die Erfassung
auch kleinster Mengen wertvollen Rohsioffes
vorzusehen. Es geht deshalb nicht nur um die
Vernichtung des Abfalls, sondern auch um die

manden ‘Wer

Uber die industrielle Bedeutung dieser Abfall-

vernichtung innerhalb der Befriebe hinaus — hat
die A

ivarwertung fir Staatsbefriebe, Ver-
sorgungsbetriebe und Gemeindeverwaltungen

eine standig wachsende Bedeulung erlangt. 4ui

rdernissensindu Lonsrr

nden, die eine Uberaus vielseifige
- Anwendung erfahren « Einige dieser Ofentypen:

1. Der Kabel-Abbrennofen

erielt eine restlose Rickgewinnung der werl-
vollen Metalle. Der Abbrennofen ist so kon-
strviert, daf er dabei gleichzeifig Kupfer und
Blei tren

2. Der Mill-Verbrennungsofen
findet bei Gemeindeverwaltungen Anwen-
dung. (DieAscheergibt ein gutes Dingemittel.}

LR
{

L1y i
Ll Ry

O A

AT

Uy

3. Der Kranz-Verbrennungsofen

ist ein wervoller Helfer fir Friedhofsverwal-

tungen. Di

grofien Mengen Krénze, die im
Laufe eines Jahres anfallen und deren Lage-
rung Schwierigkelten macht, werden schnell
beseitigt. Die Asche kann ebenfalls zur Din-
gung verwendet werden. Dos Metall der
Bindedrahte wird zurickgewonnen.

4. Der Matratzen-Verbrennungsofen

erméglicht sparsame und hygienische Ver-
nichiung bei gleichzeitigem Rickgewinnen
der in der Mafratze enthaltenen Metalle.
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Abb. 1

ist leicht unterzubringen. Er eignet sich daher besonders fir

wissenschaftliche Institute, kleinere Krankenhduser, San

torien, Kliniken und Entbindungsansialien. Er vernichiet
&uBerst rauch- und geruchschwach Ampulationsieile, Ver-
suchsfiere und Krankenabfélle « Dieser Ofen ist ahnlich dem
Sputum-Vernichtungsofen mit Schmiedeeisen ummantelr.
Er st mit Schamottesteinen ausgemavert und mit Kieselgur
isoliert » Der Aufgabekasten A het einen seiflich aufgehen
den isolierten TarverschiuB. Unter dem Kasten ist die Feve-
rung C mit Aschefall D. Der Verbrennungsraum B erhalt an
der Rickwand ols AbschluBeine Schamotte- Gitterwand, hin-
ter dem der Abgaskanal E angeordnet ist. Der Rauchkanal- — ]
schieber F schlieBt ihn auerhalb der Ofen-Ummantelung _

vom Schornstein ab und regelt die Zugstarke.

Abb.2

Leichte Bedienung, schnellste Vernichiung der Abfalle bei
geringem Brennsioffverbrauch, rauch- und geruchschwaches
Arbeiten. Fiir milere Krankenhéuser, Kiiniken, Hotels und
dergleichen sehr geeignet + Diese Type besteht aus einem
Ziegelsteingehause, das die Schamottemaerung und die
Isolierung fest umschlieBt + Der Aufgabekasten A kann
entweder oben auf dem Ofen angebracht werden, oder
er fritt an die Stelle der VerschluBtar V (Type AV3). Unter
dem Verbrennungsraum B liegt der von der Feverung C aus
beheizte Schamoterost B 1. Dieser Rost nimmt nesse und
andere schwer brennbare Abfalle auf. Mittels des Dreh-
rostes D lassen sich die Aschereste leicht in den Ascheraum £
befordern. Der Abgaskanal mit dem Fuchs Fist hinter einem
Schamotte-Gitterwerk G angebracht. Der Schisber Hschlieft
den Kanal ab. In dem Abgaskanal kénnen Lufierhitzer-
Rohre zur Heifilufi-Erzeugung oder Rohrschlangen fir die

Warmwasser-Bersitung eingebaut werden.

ABBILDUNG 2
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Sffnung k mittels eines Schiirhakens aas dem
Ofen entfernt.

In der Zwischenzeit werden frische Kabel
durch die Aufgabe i weiter zugelegt, so daB
der Ofen dauemnd anf Temperatur und sorait
in Betric gehalten wird. Durch die Aufein-
anderfolge der Teilea,: und g und das Gegen-
iberliegen der Offnungens, k wird ein un-
untesbrochener Betrieb sowie in gutes und

iitztes Bedienen des Ofens ermdglicht.

Die gebildeten Abgase steigen vou den Ab-

breanplatten & nach oben in einen seitwirts
angeordneten Kanalm, werden in diesem
schrag nach unten gezogen,. gehen um eine
Sperrmauer s herum unter die Bieirinnec,
streichen um den Bleikessel d herum, um das
‘Bled flfissig zu halten und gelangen dann unter
den Aschensack p zum Schommstein 0. Durch
dieseri_fangew Weg werden die Abgase voll
und wirmewirtschaftlich ausgenutzt.

PATENTANSPRUCHE:
1. Verfahren zur Riickgewinnung von

rannt und

.
Substanz der Kabel in einem nicht beheiz-
ten geschlossenen Ofen
das abgeschmolzene Blei und der entbleite

se it getrennt aus dem Ofien ent-

Kupferdrah
femt werden.

2. Ofen zur Ausfihrung dés Verfahréns
nach Anspruch 1, dadurch gekennzeichnet,
dab hinter einer Aufgabedffang (5) far
die Kabel geneigt liegende Abbrennplatten 35
() angeordnet sind, auf welchen die Kabef
unmittelbar ~ entziindet werden und an
welche hintereinander eine mit Uberdek-
kung (k) verschene Bleisammelrine (c),
die in einen auBen befindlichen Bieikessel 40
(d) mindet, und eine de¢ Aufgabedfinung
(i) gegeniberliegende Entnahmedfinung
(k) fiir dexi Kupfecdraht drischlieBen.

3. Ofen nach Anspruch.2, dadurch ge-
kennzeichnet, daf die Abbrennplatten (2) 45
in der Mitte vertieft oder ats fiacheRinnen
ausgebildet sind.

4. Ofen nach Anspruch 2, dadurch ge-

dal die Abbremupiatten (a)
‘mit seitlichen Abweisern (g) zum Schutze 5o
des Mauerwerkes gegen korrodierende
Wirkung des Bleics verschen sind.

rinne (c) und Entnahmesfinung (A) ein_s5
rost (g) zur Rumx‘ms Kup-
‘Ofens angeord-——

5 irineralty - des
6. Verfahren zum Betriebe des Ofens
nach Anspruch 2, dadurch gekennzeichnet, 6o
d.n der Bleikessel (d) von den Abgasen
des Ofens beheizt wird.

‘Hierz 1 Blatt Zeichnungen
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Abb.3
ist mit Schmiedeeisen umkleidet. Dieser Mantel shiltzi das
Ofeninnere vor Beschédigung. Gleichzeitig sind an itm
der Gasbrenner A und der Aufgabekasten B angebracht.
Die Schamotteplatte P trennt den Verbrenaungsraum C
vom Nechverbrennungsraum D und dem zum Schorn-
stein fohrenden Rauchgaskanal E. Die zu yernichtenden
Papp-Spulum-Gefafle werden durch den Aufgabekasien avf
die Schamoltieplatte gebrachi, auf der sie verbrénnen. Der
Nechverbrennungsraum gewhrleislef einen guten Aus-
brand der Abgase und demil einen rauch- und geruch-
schwachen Belrieb  Der Rauchkanalschieber F, der aufier-
halb der Ofen-Ummanlelung angebracht ist, dient dem
Regeln der Zugstarke. Zwischen Blechmantel und Schamotte-

maverung wird eine Isolierung aus Kieselgur angebracht,

Diese unterbindet die Wermeausstrahlung.

Der Miill-Verbrennungsofen MV

bk
vernichtet bei geringem Brennstoffverbrauch schnell, sicher,
rauch. und geruchschwach den faglich anfallenden Mall in
Kaufhausern, Industriewerken, Hotels, Morkthallen usw.
Der Ofen hat_sinen Backsteinmentel mi siner siarken
schaviedesisernen Verankerung. Eine kleine Hifsfeuerung F

heizt den Ofen vor dér Verbrennung hoch + Das aasse *

Mullgut wird durch die Tor B auf den Schamotterost C und
der trockene Mill durch den Kasien A auf den Rost D ge-
schiitet. Der Drehrost Ebefdrdert nach dem 3rand die Asche-
rlckstéinde leichl nach dem Aschefall G.

Wertund Leistungsfehigkeit dor TOPF-fen werdenin inem
Bericht gekennzeichnet: |

In den letzten 4 Wochen sind von der Stadiischen Sirafien-
reinigung ungeheure Berge von alten Sofas und Matratzen
angeliefert worden, die schnellsters und zwar in 24 sfin-
diger Schicht verbrannt werden muBlen. In der Zeit hat
unser Ofen davernd binnen 24 Stynden 120~ 130 Matralzen
eingedschert und dabei rissige Mengen Drahtsprungfedern
ans Licht gebracht.” |
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Berlin-Tempelhof

TOPF-Kabel-Abbrennsfen mit Bleikessel und Bleiauslauf, Bleiformen und Formenwagen
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In jeder Feuerung ist meist der Rostbelag dem grifSten Versohleis
unterworfen. Je nach der Brennstoffeorte und dem dadureh beding
ten Verbrennunge-femperaturen ist die Lebensdauer des Rostdelages
versohieden, gleichseitig spielt auch die Banart des Restes eins
wesentliche Relle. Qut bediente Roste sus Roststiben besitsen
meist oine verhilinissisig lange Lebensdsuer, wemn dis Verbrewiing
luft dureh Kuhlrippem so sweekmiSig gofiihrt wird, daf eine
Qleiochaisig gute Kiblung der Restsiibe Hber die dureh diese go-
bildete Gesawtrostfiliiche gewshrleistet ist. Debed ist e gledid =
giltlg, ob dis Verbremnumgaluft durch natirlicnen eder kiust-
lichen Zug angesaugt eder auch als Unterwind - also mit Pressung ~
sugefiihrs wird,

Werden dagegen die Roste sus mit Disen fir dem Luftdurchtritt vers
sebenen Bpetplatten hergestellt - was bei mephanischer Vorschube
rosten Uberviegend der Fall ist —, 30 wird eins gleichmiisig gute
Kihlung der Gessatrostfliche in Frage gestells, weil die bed
ddesen Rosten stets als Unterwind uwit Pressung sugefihrte Ver-
brenmmgeluft infolge der stufenfrmigen Anordnung und der Wis-
her allgemein Ubltohen pysbildung der Réstplxttenktrper keum wit
doren Kipfen in Xosu¥., Infolgedesven werden naturge~
28 &1e TSpte dor Rostplatten, dis ja suSerden Gen kSohiten Sem
persturen ausgesetst sind, stets suerst serstdrs, Wegen low da
duroh bedingten stiirkeren Naterialverbraush wnd den lsuferden
hohen' f44tandsetzungekosten warsn daher meshanisohe Yoreohub-
Toste fir die Verbremmuag ven héuhvertigen Bremsbeffen Misiwr
nioht geeignet,

3o Reatplattenkirper wissen alse so --‘-Mlq.nt sain, daf #R
vietar Stellung disser aveh deren K3pfe von 4 rbrennuigalaft
amgaliitig kithlend beapdlt werdem, bever diase durel et
gevelene Bigen in den Peuerrsum trits. . Bie Ertimdung gewilipe
xot-w) Qureh Vesondere Asbildung der Rostpluttankirper wal

- - T ey e N S s
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dem die in gegealaufiy
i _an_den |
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vorzusehen, |
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vorspringen
30 umfassende Lappen der Platten gebildet wer-
——dent.

lichert Roststiben Anffangkrper derart so-
uordnen, daf swischen Roststiben wnd Auf-

Durcheritt der Ve
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auf Diseoplattenroste  Gebrauch ge-
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in’schematischer Weise dargestellt, und zwar

ist
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Abb.z en Querschnitt pach ‘Linie 4-B so
in Fig.1,
Abb.3 cin in grdBerem MaBstab gebalte-
itt durch die benachbarten vor-
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suflegert. Jede einzelne Plattenveihea, &, ¢ be-
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‘worden, unter den im
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Bild 15. Zuletst entwickelter elektrischer Einkschermngsofen der Horstellerfirma (Werkphoto Topf).
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Pﬂ.mmihmb usw. eine Rickwirtshewegung

ausfiihren, une
Um den Phx!m die Mbglichkeit einer
‘Wirmeausdehnung ohne Gefahr von Verklem-

PATENTANSPRUCH:

Diisenplattenrost fir feinkdmigen Brann a5
s, bel dem die i gegenliuty beveg:

stoffzafubr zugekehrten Enden auf schwin-

gmdc Quertriger und an den anderen 3o
Enden suf die in der nichstfolgenden
nu‘hgllegmdml’hmn ‘stiitzen, dadurch ge-
formige Auffang:

Kbrper

Weise die Stoﬂﬂlgm (s) seitlich benach- 35
barter Rostplatten nach unten

am vorderen Ende sich auf die Quertri-
ger (¢) fir dic aogedrdneten Platten,
am hinteren Ende ebenso wie diese auf
“die folgenden Platten stiitzen, wobel sie 4o
durch seitliche Zapfen (z), welche in durch
pach unten vorspringende, den Quertriger
umfassende Lappea (/) gebildete Aus-
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gelegewelle B mittels einer Punktverzahnung P
an der dic Zugvoniichtung fir den fabrbaren
Sargtriger F betdtigenden Vorgelegetrommel T.

Die Zugvorrichtung wird von dem  aber
Rollen M und die Trommel T gefihirten nach
<pannbaren Zugglied D gebildet, welches nicht
fest mit dem Sargtrager F verbunden, sondern
frei beweglich durch zwei in bestimmtem
Abstande voneinander liegende Schlitze O am
Sargtréger hindurchgefilirt ist. Die Schlitz-
Hachen wirken gleich: als Anschlige fir
einen zwischen beiden liegenden, am Seil be-
festgten Mitnehmer N for den Sargtriger.
Mitoehmer und Anschlige komnen auch in
anderer geeigneter Weise ausgebildet sein. Der
Weg, den der Mitnehmer zwischen den beiden
Anschligen zuriickzulegen hat, entspricht der
Lange der Verschicbung der Triebstange 0, S.

Das Zusemmenwirken der Hub- und Senk-
vorrichtung mit der Zugvorrichtung fir den
fehrbaren Sargtréger geht durch Ven
des Vorgeleges wie folgt vor sich:
dic Triebstange durch den Zahntrieb vorge-
schoben und infolgedessen unter Senkung der
langen Hebelenden K das ganze Fabrgestell
angehoben wird (siehe die punktierten Stellun-
gen in Fig. 1), bewegt sich der Mitachmer N
frei zum gegenaberliegenden Anschlog 0 des
Sargtragers. Sobald er auf diesen trifft, ist
die Verschebung der Trichstange zu Ende
und wird Gadurch aufgehoben, daB die Zihne
der Vorgelegetrommel an jedem Ende der ent-
sprechend lang bemessenen Verzahaung Q auf |
eine lose Zahnfalle ¢ trefien, die durch Aus-
weichen eine Weiterverschicbung der Stange
im gleichen Sinbe verhindert, dagegen ein
Verschieben im jeweiligen entgegengesetzien
Sinne gestattet. Nach Stillsetzung der Stange
wird der fahrbare Sargtriger F mit Hilfe des
gegen den betrefienden Anschlag wirkenden
Mitoehmers N in die Ofensfinung eingefahren
und dadurch der Sarg Gber den Rost der
Eindscherungskammer gebracht. Diese Bewe-
gung wird, eben so wie dic Rickbewegung,
durch Erdanschlage  des Gleises H begrenzt.
Nachdem so der Sargtriger cingefahren ist,
wird das Vorgelee in entgegengesetzter Rich-
tung gedreht, so dal sich der Mimehmer N |
wieder fréi zum anderen Anschlag O zuriick- |
bewegt, wihrend gleichzeitig die TricbstangeQ,S
zuriickverschoben und dadurch unter Hebung
der langen Hebelenden K das ganze Fahr-
gestell gesenkt und lierbei der Sarg auf den
Rost gesetzt wird. Inzwischen ist der Mit-
netmer zum anderen Anschlag zuriickgelangt,
50 daB, unter Stiketzung der Tricbstange in
vorangegebener Weise, der Sargtriger wieder
in die Anfangsstellung rurickgefahren wird.

Auf der Vorgelegewelle ist lose drehbar
noch ein Hebelpaar W mit Rollen ¥ am oberen
Ende gelagert. Beim Vorfabren des Sarg-

tricers F werden die Hebel W zur Scite ge-
dringt, wobei die Rollen ¥ an den unte.en
Flichen des die Gegengewichte des Surg
trigers F_tragenden Fisengeriistes entlang
leiten (siche strichpunktierte Stcllung in Fig.1)
Der auf diese Weise hervorgerufene Ausschlag
der Hebel W wird durch Seil- oder Kettenzug
auf eine Rolle ¥ iibertragen, auf deren Actse Z
die Seil:cheibe Y zur Bewegung des unter
Gewichtswirkung stehenden Seilzuges fiir die
Ofenschieber sitzt. Durch diese Einrichtung
wird bewirkt, daB die Ofenschicber mit Be-
ginn des Sasgtrigervorschubes schnell gedfinet
und sofort mach Wiederas'ritt des Fahr-

gestells aus dem Ofen schnell geschlossen
werden,

PATENT-ANSPRUCHE: i
1. Sargeinfihrvorrichtung fir Verbren-
nuogsdfen, mit heb- und senkbarem Fahr-
gestell fiir den Sargtriger, dadurch gekenn-
zeichuet, daf ein entsprechend den Fahrt-
richtungen des Sargtrigers (F) bewegtes
Antriebsvorgelege (B, T, P) durch _cine
Zahatriebstange (Q, S) auf die Hub- und Seak-
vorrichtung (K1, C, K) fir das Fabrgestell
(H,F) uod durch ein, mit einem zwischen
Anschligen (0) des Sargtrigers (F) hin
und her bewegten Mitnehmer (N) verschenes
Zugglied (D) auf den Sargtriger (F) ein-
wirkt, derart, daB wahrend der toten Be-
wegung des Mitnchmers (N) zwischen den
Anschligen (0) die Triebstange (Q, S) ver-
schoben und dadusch die Hub- und Senl
vorrichtung (R!, C. K) in Tatigheit gesetzt
wird, wihrend beim Auftrefien des Mit-
nehmers (N) auf einen der beiden Anschlige
(0) die Tricbstange (0, S) in ibrer jeweiligen
Grenzstellung bis zar Beendigung der Fabr-
bewegung ausgeschaltet wird
2. Ausfibrungsform nach Anspruch 1,
dadurch gekennzeichnet, daB das Vorgelege
(B, T, P) einerseits durch Punktverzahnung
(P) auf eine Zahnstange (Q) cinwirkt, die
mittels einer schragen Verlangerung (S)
eine das Fabrgleis (H) tragende Knick-
hebelanordnung (K, €) zum Heben uad
Senken des Gleises bewegt und an dea
Triebenden beweglichen Zahaflanken (q)
zur Begrenzung- ilirer Weiterbewegung in
gleicher Richtung besitzt, anderseits mit
einer Zugvorrichtung (T, D) verbunden ist,
deren Seil oder Kette (D) cinen Mitnehmer 115
(N) trdgt, der sich wihrend der Bewe-
gung der’ Hubvorrichtung (R*, C, K) leer
zwischen zwei Anschligen (0) des Sarg-
tragers (F) bewegt.
3 Ausfihrungsform nach Anspruch 1
und 2, dadurch gekennzeichnet, daB auf
der Vorgelegeachse (B) lose drehbar ein
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Verfahren und Ofen zur Zuriickgewinnung von Blei und Kupferdraht aus Kabeln
Patentieit im Deutschea Reiche vom 2. September 1932 ab

“

seriegt. Das Blel
stehenden Bleikessel, der noch besonders be-
helst wurde. Durch die hierbel fret werden-
den Bleidimpfe warden dic Bedienungsmann-
schaften vielfach. gesundheitlich schwer ge-
schidigt. Die gewonnenen Kupferdrihte
waren teilweise noch stark mit Blefkritze be-
haftet, 2uch Yam das Bléi uneauber in den
Bleikessel. Der Gewinn an Metall war unge-
niigend, . .
Nach der Erfipdung soll die Zourickgewin-
nung der Metalle durch usmittelbares Ab-
brennen der Kabel in einem gescllossenen
Ofen ohne besondere Feucrung erfolgen. Hier-
zu wird der Ofen der pachstebend beschriche-

Abfallwachsdraht in Brand gesctet werden.
Dadysch werden gleichzeitig die Schamotte-
wandungen b und 2uch die Abbrennplatten s
selbst 0 weit erwarmt, daf die Bestandteile
aus Papier und Jate verbrennen. Bei der Ver-
brennung - dieser Bestandteile_wird 5o viel
Wirme entwickelt, daf der Bleimantel der
Kabel schmilzt wmd der Kupferdraht frei wird.
Das geschmolzene Blei finft von den geneigt
angeardneten Abbrennplatten in eine dakin-
terliegende Bleirinne ¢, deren Ausizuf nach
auBen hin ebenfalls schrig gelagert ist. Unter
dem Rinnenanslanf ist cin von den Abgasen
Deheizter aufien angebauter Blcikesseld an-
geordnet (Fig. 3), in_weichem das flissige

Blei gesammelt wird. Innerhalb des Ofens ist -

cine Abdeckplatte A iiber der Bleirinne ¢ vor-
gesehen, damit beim Herauszichen des Kup-
ferdrahtés nicht Schmutz in die Rinne ge-
langt und davernd frejer Ablauf fiir das Blei
gewahrt bleibt.

Die in ‘der Mitte vettieften oder als flache
Rinnen ausgebildeten Abbrennplatten a haben
seitliche Abweiser g, wodiirch das fliefiende
Blei in’ die Mitte'der Brennbahn gefithrt

nen Badart verwendet. - "

Eine Ausfihrangsform des Ofens ist in
Fig. 1 im Lingsschnitt und in Fig, 3 im Hork:
vontalschnitt dargestellt. Fig. 2 zeigt eine Ab-
brennplatte im Querschnitt.

In den Ofen sind schrig liegende Abbrenn-
platten a.eingebaut, auf welchen die durch die
Aufgabebffrung ¢ eingefihrten Kabel durch

(Fig. 2) und somit das ‘seitliche Schamotte-
miauerwerk nicht beschadigt wird

" Der von Blei und Jute befreite Kupferdraht
wird dber dic Abbremuplattenbahna nach
unten auf einen innerhalb des Ofens angeord-
neten Abklopfrostg gezogen, hier von ‘dem
noch anhaftenden Blei und sonstigen Riick-
stinden befreit und dann ‘durch die der Auf-
gabedfinung gegeniiberliegenden Entnabme-

&

6
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VOLKSGESUNDHEIT UND HYGIENE

sind der Ausgangspunki fir die beraus sorg-
feltige Behandiung der Spezialfragen,die unsere
Abteilung Ofenbauseitlchrzchnfenbearbeitet.
Unsere Spezialsfen dienen demnach dem Ziel,
der Verbreitung von Krankheiten wirksam zu
begegnen.

Vorbeugen ist besser . . .

Diefechnisch-wissenschafilichen Erkenninisse und
umfassenden praklischen Erfchrungen hoben es
uns erméglicht, eine restlose Vernichtung der
Krankheitskeime in den Krankenabféllen, Mull
und @hnlichen Stoffen durch die reinigende Kraft
des Fevers zu erreichen.

TOPF-OFENBAU

Hierbei kamen uns zugute unsere 60jdhrigen Er-
fahrungen auf dem Gebiete des Feverungshaues
und der Wermewirischaft, Die Gte unserer
Spezialkonstruktionen zeigt sich an der geruch-

losen, rauchschwachen Verbrennung und an der
weitgehenden Ausnufzung des Brennstoffs, d. h.
an der wérmewirtschaftlich einwandfreien Ar-
beitsmethode, die sich im Betrieb dieser Ofen-
anlagen auswirk.

TOPF-Abfallvernichtungssfen — for Gas- Kohle-,
Ol- oder Elektrobeheizung — arbeiten demnach
nicht nur hygienisch einwandirei, sondern Gber-
aus wirtschaftlich.

Krankenhaus-Abfallvemichtung

Immer mehr gehen die Krankenhéuser, Kliniken
und auch Privatsanatorien dazv Uber, Spezial-
ofenanlagen zur Vernichtung von Kranken-
abfllen, Verbandsresten, Amputationsteilen
onzuwenden. (Der Dampfkessel der Heizungs-
aloge ist hierfir nicht geeignet) Die Ofen be-
enspruchen nur wenig Plotz und eine geringe
Warlung; sie eignen sich somit ebenso fir die
Keineren wie auch for die groien Anstalten.
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J. A. Topf' & Soeline in Erfurt
Ausfahrbarer Schlackenrost filr mit Unterwind betriebene Feuerungen
Patentiort im Deutschen Reiche vom 22. August 1928 ab

Fir Unt mit hoher Brenn-

erhalten bleibt. Dies ist aber nur dann méglich,
wemn der Verbrennungsvorgang auch wihrend
des Abschlackens nicht gestort wird, was ein-
tritt, wenn der Unterwind wahrend des Ab-
schlackens abgestellt werden muB.
poSsgenstand der Eefndmg it e st
10 barer Schlackenrost, welcher ein schnelles
Abschlacken whrend des Betriebes gestattet,
ohne daB hierbei der Unterwind abgestellt zu
werden braucht. Zu diesem Zweck ist am
hinteren Ende des ausfahrbaren Schlacken-
15 rostes eine Abschinfiplatte angelenkt, Durch
«das Ausfahren des Schlackenrostes, welches von
‘Hand oder mechanisch erfolgen kanp, wird am

@

20 in den unterhalb des Schiackenplanrostes be-
findlichen Schlackenschatht abstlirzen kinnen,
wobed sie fiber die dabei schrig stehende Ab-

wlhmddﬂAb:chhnkmxi:tahonickta&

2 Auazdmmg einer sweiten Abschlufplatte
am vosdesen Schlsckanrostende exmdglict e,
den Windraum materhalb des Schlackenrostes
vom Hanptwindranm unterhalb des Breon-
rostes zu trennen, Beide Wildriume kinnen
35 also unter v:miuedenm Druck gesstzt werden.

il
f
ik
g
z
%

Luftzufubr getrennt fﬁt den Brennrost und 5o
Schlackenrost.

Die Abbildung zeigt ein Ausfl piet
der Exfindung. Es bedeutet 7 den Haupirost
und s den Schlackenrost, an welchen hinten
die AbschluSplatte ¢ und vom die Abschlub- 55
platte b angelenkt ist. Wird der Schlacken-
Tost s von Hend oder mechanisch durch die
Zogstange = in der Pleilrichtimg nach links
ausgefahren, so kommen die Abschlnfplatten
in die punktierte Lage ¢’ vnd 5. In diesem 6o
Falle stiirgt die sich vorher auf dem Schlacken-
Tost s befindliche Schlacke niach dem Schlacken-
schacht ¢ ab, wobei sie fiber die Abschiufi-
p.latle a l.hnﬂsd:lt kahwug ‘verhindert

diese AbschluBplatte & ein men von 6
Wind aus dem Raum b unterhalb des Rostes 7

Platte 5 trennt den Hauptwindraum A unter- 7o
balb des Breonrestes  von dem Windraum
unterhalb des Schlackenrastes s. Beide Wind-
riume” erhalten eine gesonderte Luftzufubr,
wbei der Winddruck in jeder Zone unablangig
voneinander durch Drosselorgane & baw. ¢, cin- 75
gostallt werden kamn. -

PATENTANSPRUCHE:

1. Ausfahrbarer Schiackenrost fir mit
Unterwind betricbene Feuerungen, dadurch
gekennzeichnet, dall am hinteren Eade des
Schlackenrostes eine Gber die ganze Rost-
breite reichende, sich unten avf eine Quer-
wrand des Aschenfalles stiitzende AbschluB-
platte (o) aogelenkt ist, weiche bei as- 85
gefehrenem Schlackenrost verhindert, dal
Loft aus dem Windraum (B) durch die
Offung fr den Schlackenrost unmitteTbas
in den Fenerraum tritt.

2. Ausfabrbarer Schlackenrost nach An- g0
xprllch I mit getrennten Windriumen unter

dem Han dem_Schleckenrost,

o

Schlackenrostes vom Henptwindraum un-
terhalb des Hauptrostes abgrenst.
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Martin Klettner, Recklinghausen
ist als Erfinder genannt worden

J. A. Topf & Sohne, Wiesbaden

Verfahren und Vorrichtung zur Verbrennung von Leichen,
Kadavern und Teilen davon
Patester i Gebie der Bundesrepublik Deutschland vom 24.Jani 1350 aa
Patentemmeldung beksomigemachi am 3. Oktaber 1955
Putentetelung bekanaigemadht am 13 November 1952

Dic Etfindung betrifit ein Verfahren zor Verbren-
nung von Leichen, Kadavern und Teilen davon durch
rekuperativ erhitzte Verbrenmungsluft und eine Var-
richtung zur Durchfahrung des Verfahrens.

Fast alle bisher bekanntgewordencn Eindscherungs-
Verfabren verwenden im Rekuperativverfahren er-
hitzte Luft als Verbrennungslutt for die Verbrennung
der Leichen, [n der gleichen Weise wic bel allen
Verbrennungsvorgangen in der Warmetechnik soll der
Verbrennungsprozed durch die Vorwirmung der Luft
thermisch auf einie hahere Stufe gehoben and damit
die Verbrennungstemperatur gesteigert werden.

Der Heizwert einer Leiche baw. ihr Brennwert
swurde bisher grundsitalich nach dem Fettgehalt der
15 Leiche beurteilt. Die im Fettkérper der menschlichen

ZLeiche enthaltenen CH (Kohlewasserstof)-Verbi

dungen (Fette) weisen zum Teil eine sehr nicdrige
Zandtemperatur_auf ‘und verbrennen bei hochsten
Temperaturen. Dagegen ist es bisher nicht gelungen,
die im Eiweibksrper in Verbindung mit N (Stickstoff)
enthaltcnen CH-Verbindungen bei Fehlen von reinen
Fettktrpern und damit reinen CH-Verbindungen
exotherm zu verbrennen, Der Eiweillirper sctzt mit
scinem relativ hoben N-Gehalt (ctwa 25%,) seinex
Verbrennung heftigsten Widerstand entgegen. Seine
Zandtemperatur licgt bei etwa 800° C.

Bei bisher errcichten Lufttemperaturen von. 400
bis 500° C konnte somit die im Eiwcibkorper enthak-
tene Stickstoftkomponente in ihrer die Verbrenmung
‘hemmenden Wirkung nicht aufgehoben werden.

Efahrungsgemal vermag erst die Einwirkung von
Luft von 800 bis goo® die Trennung des N von den
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CH-Verbindungen zu vollzichen, trotzdem és sich
auch im Liw {Bkorper nicht um cine chemische Ver-
bindung von N + CH landelt, sondemn nur um cinc
jerer lockezen Verbindungen von N, wie sie dieses

als sche trage bekanntes Gas, vielfach cingeht, Dab
bei der Ausschaltung des N auch cine gewisse Wanme-
menge verbraucht wird, ist anzunchmen. Jodoch
wird aber nicmals der grobie Warmeverbrauch auf-
tretcn, der potwendig ist, um N aus ciner festen
chimischen Verbindung frei zu machen, Es werden
auch bei der Verbrennung der CH-Verbindungen im
FiwciBkorper nahezu diec Wamcmengen fr, welche
bei der_ Verbrennung von reinen’ CH-Verbindungen
ihrer  Zusammensctzung - entsprechcnd  entbunden
werden.

Far cine menschliche Leiche von etwa 70 kg Ge-
wicht, cincm Guhalt von etwa 12 kg C, etwa 2 kg Hy
und ctwa 05 kg P, bii etwa 535 kg Hy0 + N er-
rechnet sich cin Mindesthcizwert van ctwa 160000 WE,
wozu noch die Sargverbrennungswirme zu_ rechne
isi

.
Das endgaltige Ziel in der Krcnation mubte dem-
nich sein, dic jeweilige notwcndige Verbrennungs-
luitmenge ohne zusitzliche Warmdzufubr, lediglicl
wnter Ausnutaung dcr Abgase auf 800 bis 900° zu
ehitzen, um die im EiwiDkorper enthaltcncn be-
trichtlichen, aber an N gebundenen CH-Mengen
restlos zu verbrennen und durch Frciwerdung dieser
Warmcmengen die Verbrennung jeder menschlichen
Leiche ohne zusatzliche Warmczufuhr zu ermdglichen.

Mittels des Eintischerungsverfahrens gemaf der Er-
findung ist dicses Ziel errcicht. Es werden nicht nur
die notwendigen Warmemengen i die Verdamplung
und den Abtransport des Wassers in der Leiche ver-
figbar, sondern auch dicjenigen for das Verbrennen
und Veraschen der Leiche selbst. Abatglich der
Warmemengen, die im Abgas verlorengchen, ver-
bieiben noch immer bedeutende Warmemengen dispo-
nibel for das Hochheizen des Ofens baw. dic Echaltung
seines Brharrungszustandes.

Ein cingangs erwihates Verfahten wird gemafs der
Ecfindung derart durchgefahrt, dab die Leiche mit
dem Sarg in einer Muffel auf einéfn Balkencost 5o lange
der Einwirkung cines unter Aufwand von Brennstoft
rekuperatiy beheizten Luftstromes undjoder der Stralt-
lungscinwitkung _erhitzter Muffelwande ausgesetat
witd, bis der in Brand gératene Sarg und dic durch
dic Verdampfung ihres Wassergehaltes brennfahig ge-
wordene Leiche zerfalt, und dab dic Teile auf einem
darunter befindlichen Kleinen Ausbrennrost mit der
auf 8oo bis goo® C rekuperativ, hauptsachlich durch
die Verbrenmungswirme der Leichenteile crhitzten
erfordrlichen Verbrennungsluftmenge exotherm ver-
brennen, wobei die sich bildenden Verbrenmungsgase
von oben mach unten durch den Ausbrennrost ab-
stromen und sich zwecks vollstandiger Verbrennung
der fuchtigen Bestandteile mit unter dem Ausbrenne
rost zugethrter heifer Verbrennungsluft mischen,
und da die Verbrennungsgase unmittelbar in den
Rekuperator geleitet werden, in welchem sie ihren
Warmeinhalt an die Verbrennungsluft. abgeben, so
b die Verbrennung ohne weiteren Aufwand an
Brennstoff unterhalten wird.

731

Die Abbildung zeigt cinen Ofen zur Durchfahrung
des Verfatrens.

Dic den Sarggroien angepaBte und in den Normal-
malien ausgeftihtte Mufiel 4 ist als Verbrennungsraum
mur so lange wirmewirtschaftlich wirksam, wie der
Mufiraum von den Verbrennungsgascn voll ausge-
fulle wizd. Der bisherige ausschlic Bich in der Muffel
durchgetibrte Verbrennungsproze® muB Trockaungs-
prozed werden und als solcher beendet scin, sobald
nach Verbrennen, des Sarges und Abfalicn des Koptes
und der Gliedmaben die mur aus zwei Stcincn be-
stehende Rostanlage dic Teile des Rumpios sclbseeacig
in den Kleinen aber dee Drehplate licgenden eigert.
lichen Verbrennungsraum B durchfallen 1a6t. Dauer
diesss Prozesses in der Muficl 20 bis 30 Minuten

In diesem klcinen Verbrennungsraum komme die
auf 500 bis goo® C echitzte Luft innig mit din noch
unverbrannten Eiwcibstoffen in Berihrung, tronnt N
von den CH-Yerbindung n und bringt CH bei Tem-
peraturen bis iber 1200° C restles zur Verbronnung.
Dicser cigentliche Verbrennungsproze8 dauert 10 bis
75 Minuten. Die Dechplatte kann gedret werden,
und die gesameen Aschereste (allen zom Nachglahen
in den dritten Verbrennungsraum auf den Ascherost C.

Die notwendige Verbrennungsluft wicd in cinem
aus Schamottesteinen gemanerten oder metallischen
Lufterhitzer D auf 800 bis 900° C erhitzr. Beim An-
fahven des Ofens licfert cin Heifluftgasbrenner £
Verbrennungsgase von 1200 bis 1300° C fiir das Hoch-
heizen des Lufterhitzers. Die HeiBluft wird regelbar
in die Muficl, dber der Drchplatte und unter dem
Ascherost zugefiihct, Auch der Heibluftgasbrenner
wird vom Lufterhitzer mit Luft von mas. 6oo° C be-
Tifert.

Sobald der Ofen Beharrungszustand erreicht hat,
wird der Gasbrenmer abgestellt, und die Beheizumg des
Lufterhitzers erfolgt nur durch die gleichfalls sehr
heiBen Abgase insbesondere wahrend der cigcntlichen
Verbrennungsphase auf der Drchplatte, bei der die
‘Eiweilkorper lebhaft verbrennen.

Die gesamte Einascherungsdaver wird durch das
neve Eindscherungsverfahren bis 45, oft bis 30 Mi-
nuten reduiert.

Die Qualitat der Asche kennzeichnet diese als voll-
kommen verbrannt, keimrei und von so maSigem
Volumen, daft die normale Urne selten ganz gefalle
seird.

PATENTANSPRCCHE.

5. Verfahren zur Verbrennung von Leichen, Ka-
davern und Teilen daven durch rekuperativ er-
hitzte Verbrennungslutt, dadurch gekennzcichnet,
4B die Leiche mit dem Sarg in ciner Muficl auf
eincm Balkenrost so lange der Einwirkung cines
unter Aufwand von Brennstoff rekuperativ be-
heizten Lufiscromes undjoder dor Strahlungs-
einwirkung echitzter Maffelwande avsgesctze wird,
bis der in Brand geratene Sarg und dic durch dic
Verdampfung ihres Wassergehaltes brenniihig ge-
wordene Leiche zerfallt, und da8 dic Teile auf
cinem darunter befindlichen kicinen Ausbrennrost
mit der auf Soo bis goo®C rekuperativ, haupt-
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Inr Schreiben v. 22.10.41, Bftg.-Nr.215/ D IV/Prf.
Bestellung von Topf-Drei- 41 Ho.

muffel-Ofen, Saugzug-Anlagen Auftrag Nr. 41 /2249/2.
und Topf-] Mullverhrennnngs»

Ofen.

Wir danken Ihnen bestens fir den uns erteilten Auftrag
auf Iieferung von

5 Topf-Dreimuffel-Eindscherungs-Ufen mit
Druckluft- AnLL

3_Topf-Saugsug-Anlagen
1 fopf-iiil1-Verbrennungs-Ofen
Ravchkanal-snlage.

Den Auftrag nehmen wir an aufgrund unseres beiliegenden
stenanschlages und dessen Bedingungen zum Gesamtpreise

von BM 51 237.==

Unsere Lieferung

a) Fiir die 5 Topf-Dreimuffel-Eindischerungs-Ufen die gesamten
Schamotte- und Isoliermaterialien, die guB- und schmiede-
eisernen Armaturen, die Druckluft-Anlagen mit iotoren
und die Kosten zweler lionteure fiir die eaufsichtigung
der Bauarbeiten.
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sichlich durch die Verbrennungswieme der Leic
chenteile, erhitaten erforderlichen Verbrennungs-
Inftmenge exotherm verbrennen, wobei die sich
bildenden Verbrennungsgase von oben nach unten
durch den Ausbrennrost abstrémen und sich zwecks
vollstandiger Verbrennung der fiichtigen Bestand-
teile mit unter dem Ausbremnrost zug fihrtcr
heifler Verbronungsluft mischen. und daB die
Verbrenmungsgase unmittelbar in den Rekuperator
geleitet werdun, in welchem sic inren Warme inhalt
an dic Verbrennungstuft abgeben, so dab die Ver-
brennung ohine weiteren Antwand an Brennstoft
unteshalten wird

2. Ofen zur Verbrennung von Leichen, Kadavern
nd Teilen davon mit rekuperativ erhitater Ver-
brennungslufe mit unter dem Balkenrost eirer
Mufiel beindlichen_abklapp- oder einfahrbarcm
Ausbeennrost zur Durchfubrang des Verfahrcns
nach Anspruch 1, dadurch_gekennzeichnt, dal
der Balkcnrost nur aus zwei Balken bestchi und
aber einen Trichterboden angeordnet ist, dessen

Bschungsfiachen zur Beforderung der Sarg- und
Leichentcile auf den aufklapp- oder cinfahrbaren
Ausbremurost dienen urid dab ber dem Ausbrenn-
rost Zufihrungsdfinungen far die Erstlaft uad in
dom Raum unterbalb des Ausbrennrostes der
Verbrenmungsgasabzug i den. Rekuperator, ein
Heiblftgashrenner zur zeitweisen Beheizung des
Rekupcrators und Offnungen sur Zuithrung von
Zwcitluft angeordret sind und sein Boden cinen
cbenfalls abklappbaren, entsprechend der fort-
geschrittencn Verbrennong Klcineren Ausglihrost
bildet, zu dem cbenfalls Heifluftaufahrungsofi-
nungen fshren.

3. Ofen nach Anspruch 2, didurch gekem
zeichnet, dab der Feuerraum mit eiver verhaltnis-
miBig dinnen Ausklcidung von geringer Warme-
Kapazitit ausgestateet ist und von einer starken
Tsolierschicht umgeben ist.

Angezogene Druckschriften:
Deutsche Patentschric Nr. 669 645.

Hiersu 1 Blatt Zeichnungen
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Betr,: Amvesenneit von Obering, Triifer der Pa. Topf u. Sihne
Erturty beslglich Austad dor Binacheringeanleen in X.0.Le
ue =

Yorkangs Hers Ing, Prifer aprach an 19.8.1942 um 14,00 Ubr bei hie-
eiger Disnststelle vor, um Uber den Einbau'vom 5 St

3 ¥uffel-Einkscherungstfen im Krematoriun des x.a.n. und
¥ouanlage von 2 Stlick 3 Nuffeltfen in einfacher Bauwe:
1t. Plan lr. D 59 - 570 und ¥r. D 59 539 die erforderlichen
Binzelheiten zu besprechen,

Hierbei warde folgendes femtgelegt:

1.) Spittestone 26, - 27, August trifft der Xonteur Holix aus
Buchenwald hier ein, der Monteur Xooh in oa. 14 Tagen.
Xit dem Aufbeu der 5 Stifok 3 Nuffeltfen im X.G.L. wird
sofort begonnen, Die Fa, K¥hler Xyslowitz fubrt die
Auszauerung dor Ufen und Michse,sowle die Brrichtung des
Schornsteines 1t, Plinen und Angaben der Fa. 20pf u.
S8hne durch. i

2,) Besiiglick Aufstellung von je 2 Droizuffelifen bei den
"Badeanstalten fir Sonderaktionen® wurde von Ing, Prilfer
vorgeschlagen, die Ufen aus einer bereits fertiggestell-
ten Lieferung nach Mogilew absuzweigen und wurde so-
gleioh der Dienstotellenleiter welcher beim f-Wirtschafts-
Verwaltungehauptent in Berlin anwesend war, hiervon 1
tol, in Komntnis gesetat und gebsten das weitere veran-
laseen zu wollen.

3.) Besiglich Brrichtung eines 2, Krematoriums mit 5 Drei-
muffeltifen, sowie Be- und Entliuftungsanlagen muB erst
Qas Brgebuis der dereits lsufenden Verhandlungen mit
den Reichssicherheitshauptant besligl. Zuteilung von ‘
ontingentelabgowartet werden.

il
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dadured bewirkte svamgeliufige Fihrung der Verbremmungsluft

eine gl lonmaSig gute Kihlung der Gesamtrostfliche - insbesenders
aueh der Rostplatten-KBpfe - such dei mechanieshen Vorsehud-
rosten, Ba suSerden jo nach Bedarf auber der Verbremnungaluft
noeh Susats-KUhlluft sur nachhaltigeren Kihlung dss Rostbelages
sSugefihrt werden kamn, 18t es m3glich, Yorschubroste smish mit
heohwertigen Brymstoffen su betreibdes.

Us Susats-Kuhlluf$ sur nachhaltigeren Kihlung des Gesemtrostde-

lages anwenden su kimen, 1st ferner in an sich bexamnter Weime

eine Unterteilung des Raumes unter dicsem in einselne Senem Ver-
gesehen, d1v sich mBerdem flr eine wirtsehaftliche Feuerfihruig
vorteilhaft auswirk$.

In der Seishmung seigt ADd, 1 eimen Querschnits dureh eimem
lufgektitl %en Voreshubrost mit Somemunterteilung und sdweshsedsl
festotehenden und beweglishen Rostbelagreihen, Wehrend AbN.2
41 Restplatte einer foststehepfien Restbelagreihe in der Bwvude
sieht wiedergibt, stellt Abb. 3 einen Sehnitt guer dureh disse
Restplatte und Abb, 4 einen Behnitt parallel sur Rostplattan-
eberfliche dar, ABD, § seigt dem gleichen Sonnftt dareh 445 .
Restplatte einer beweglichen Rostbelagereihe,

, GemkS ABb. 1 bestent jede Zene aus eines Luftssmmgliasten & wi%
durohgehenden sweiteilicen Eisbauten b und w. ' Wber jedem Jaft-
sammelkasten & befindet sioh je eine beweglighe Restylattays
4 unt eime desgleicnen feststehionds . Vem Gehlise aus Wil
a1e’ Luft durch die Offrang £ in den eberen $eil b deor
des Zafisammelikastens & und ven dort ia dem Smsm wnter -
belag. Hier teilt sich die Laftwengs, und swar tritt eim,
daroh die Uffutmgen g (AdV.4) der feststeheniim Restplat:
reibs o wad der andere Teil dureh die Offaungea h (ADV:S) dew

beweglienen Restplattenreide 4 in dem Restbelag seldet eim,

Ane dem Dbildungen 4 und § et dor weitere Veg dlewer Tafttefle
Sengen ersiehntlish, der 1n beiden Pillem &te Iaf$ swangeliutly
Wher ¢1e Fliche jedas Restplatteakirpers usd insbesendere m den

-y -
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tentamt, Berlin 61 Uuzm

KBpfen der Rostplattenreihen kithlend vorbeifibrt. Bei dem

L ehenden Rostplattenreihen e tritt die Luft durch die
Offnungen 1 und bei den beweglichen Rostplattenreihen 4 durch
d1e Offnungen X wieder aus den Kankhim der Rostplatien mus,
absiiglich der Luftmencen, welche als Verbremungeluft dureh

die Luftdisen 1 - Abbildungen 2 und 3 - in @en Feuerraum tritt.
Die Ano~dnung der Luftdisen 1 erfolgt sweoksliSig in den Tuft-
sbfihrenden Kanilem, alse hinter der an den Restplatten-K¥pfen
befindlichen Umlenkung, da so etwaiger Rostdurchfall leient
duroh die Zusats-Kihlluft susgetragen wird, Nach Verlassean

des Rostbelages wird die Zusats-Kihlluft in demuntersn Zeil @
der Einbauten des luftssmmelkastens a gesammelt, ven wo sie demx
dureh die an dessen Ende befindliche Offnung m ins Preie tretex
oder - da sie vorgewirmt ist ~ durch das Geblise rilekgessugt
und von Neuem verwendet werdem kann, Etwa mitgerissener Rost~
durchfall wird im Raum n des Luftsamvelkastens a ausgeschiedem
und duroh Ascheabnarme-Vorrichtungen o von dort abgesogen,

otne das an dieser Btelle Luft sustreten kamn,

Us fUr jede Zome die Verbremnungsluftmenge sinstellen su M
wird an der Austrittsdffoung w im unteren Teil @ der Eindeuten
des Luftsammelkastens a eine (mioht gesciehnete) Dresselkleppe
angeordnet, Wird diese Klsppe 5.B. gans gebffaed, we dieat

die gessmte Luftmenge mur sur Kihlung des Rostbeimges, weil

dle Offnungdn m dew Laftdurshiritt wemiger Widerstmnd entgegew~
setzen, als die Luftaustritts-DPisen 1 des Rostbelages. Ist

@ie Klappe dagegen nahesu geschlossen, 5o ist fast die geeawte
Luftmenge gerwungem, @ureh die Disen 1 su treten und damit

der Verbremung su dienen. BPlese Einstellmbglichkeit gewtattety
fur jede Zone das Verbljnls swischen Zusats-EKublluftmenge wak
Verbrennungeluftmenge feptsulegen. Dabei mus jedoeh mit Rilek-
sicht auf den Rostdurcnfall stets se viel Susats-XUhlluft aue-
treten, da8 sich die Kankle der Restplatten misht mit Asshe
oder Kohleteilohen rusetsen kimnem.

“Ple dureh Anwentung der Erfindung nachgewieseme Noglishkedt,
meonazisone Vorschubreste aueh mit hockwertigwn Arennstetfed





images/image-125.jpeg
ERNICHTUNGSOFEN
OER KOKSFEUERUNG TYPE AV

a(





images/image-126.png
W JATOPF& SOHNE ERFURT ™ par
o 160142 4
Meiemperenters, Jerlin B 6) 102708

&3 Vetreibem, hat in der Jetstseit besendere Bedeutung. In. &Mt
Z#iten dor Delieferung mit gl-ichblesdenden Bremustoffem,
herrashte das Bestreden vor, Leisting und Wirkungsgred elmer
Feusrung bed Verwentug einer bestimmten Kehlenserte su shedgeuili
Houte gilt es dagegen, die Brennstoff-Grundlage einer Peusrung
20 su wrlxlun, da$ dor Peuerungsbetried aush mit arspriing-
116h mieht vorgesshenen Brennstoffen durchgefihrt werdem ama
und dsbei dooh moeh gute Wirkungsgrade su erreishes iind. Bie
Erfindung gestatted, Vorsonub-Peuerungen nach- jeder Ricktang
hin mit einem grofSen Spielrsum in Besug suf den Rrempstoff sm
betreben und gewiihrieistets dadei durch dle Vervendung des bow
sohriedenen Restbelages in Verbindung mit der Sonemsimdeilung
oinen Feuerungsbetried uit heshpresentiges FVirxungsgrod, Vormses
Setsung ist natlirlioh, da8 sick einm Bremnsteff Ghertaupt sur
Verbremnung anf eines mechanischen Verwchubrost at'-\“/






images/image-126.jpeg
i Fahrbarer \lerbrenn‘l‘mgsofen
} System ,, Topf @

Der nachstehead beschriebene
Ofen it ibrbar cingerichtel,
wodurch e den Veeng hot,
dafh cr unmittelbar an das Ver-
beenaunguobiekt herangefahren
werden kann. Der Ofen it be-
sonders flr Grodgrundbesiaee
und Viesicbter in weiten Step-
pen useatbehrch, da i der
Harogtsache an Trinkstelken ge-
falkenes Vieh sofost vemichtet
werden kann, ohoe dasselbe et
et 2w trsnspentieren.

Die Vorzinge dicses Ofens sind
Ieichte usd bequeme Befdede-
rucgweise, leichte Bedsencey,
groe Hallbarket und sta
Fahrpestell. Der Kessel wird
innen mit la Schamottemates
rialien ausgekleidet, daber ge-
ringe Ausstrabbung. Dicser Ofen
kaan sech mit Ol und Gase
fescruog cingerichtet werden.

J.A.TOPF 2 SOHNE -ERFURT

MASCHINENFABRIK U, FIU!KUNOSWOMNIBG“!S BAUGESCHRFT






images/image-127.png
il"}.gh{l"].
W J.ATOPF & SQHNE ERFURT

Ue  gaw
6.1 .42 *
EMPFANOEE
Mistemtssvent, beskin S §1 .08

RALSALARIRIES G,

Lafigeihlte Beetplatton Mir s -shamiscte Porecbubuphte I
Verbiadung sit 12 Sgmen astertetilter huftzufthwumg, datareh
soRuanseicnnet, daf unter jeder fester amd bewaghlebes WPt -
plaste (e, 4) oin gemeinsamer buftewsuelznsten (n) Wit dmebr
getenden sveitedligen Kamaletmbauten () und (o) emgebrauhs G
1a Gomen Ui+ Verbremmumgel sft uné geyctenenfalls aned Suemts-
PRIt bei sisfostens chmmailges Rior tungewceheel Sher @e
cumse Breits dor Bastplattemitirper ind an derem Edpfam vorbels
gefiirt vind and Gad sswohl die Dessglicher Rewtpiatten ()
als sask die fostoteticnden (o) Suzor Srtmungen (@) wet O Wik
Gor EinheubSifte (b) fir die amkesmezde wne cureh SUSwmmge i)
wnd (k) @4 Gar Bisvoundlfic (o) Par Ate sbeuiefibends NS

12 Vortintung steben.;

JU—— M“‘;“ | :






images/image-127.jpeg
Uingscieunt.






images/image-128.png
w2l
J.A.Topl uSihne,

4 788401 uUne

Abb.2





images/image-128.jpeg





images/image-129.jpeg
49. - Camino (Ing. Pellizzari) a tiraggio meccanico
con ventilatore centrifugo.
(In funzione Societd Ilva a Bagnoli).





images/image-139.jpeg





images/image-138.png
2000

PR

800 o

-






images/image-14.jpeg





images/image-139.png
J.A. TOPF & SOHNE

MASCHINENFABRIK UND FEUERUNGSTECHNISCHES BAUGESCHAFT

Abteilung DT

Wameninchaticha Uniar.
subungenundochmenniche

Eiger-Herselung und Life
g s8mlher wrmetachn.
Avlogen. Apparate und Var.
(idtungen

Topi-Special-Fauerungen fr
olle Brerviofe: Sreikable
Braunkohle, Sdwelkok. Tod,
Sagesptne, ol .

Vallmecharisch Topf-Roste

Halbmech. Topt Faverungen

Topt-Wurfbsschicer ,Ballst™

Topt Speziol-Roststobe
Feuarungsomoturen

Offeusrungen far  samtiche
indstiele Betlebe

Vorwtrmer, Luftehiser,

Dampfaberhiser, Flugasche-

Ausblasa-Vorrichtungen.

Zuguerngrungsanlogen

Blamaueringen von_Domgl.
Kessinvon industialaa Fae-
ningen bis zu den guaBlan
Abmessingen uow.

IndustrleSchomnstainbaubic 2
den yBlen Abmessongan
Scmiedecierna Schormeine

Industrie-Ofenbou ubiaher:
g, Malesbiennung,
Kabobvorertung Veraadkung

Feusrbestottungs.Elnrich.
‘tungen it moderer dek-
ichos. oder GosBebainng

Abteitung DL

. 60 JAHRE
=iz v

FABRIK UND VERWALTUNG
DREYSESTRASSE Tip
DeauIwoEr

TOPFwERKE ERFUT

Kosten-Anschlag o/

40/1159.
123,
oxtu

6.1.41.

mitl. . a

KeichsfihreT SS,
Hauptamt Hanshalt u:Bauten,
ss-Neubauleitung KL

Maothausen,

tai: 1 kOksbeheizten T.o0.p £ .- Eintscherungs-
ofen mit einer Einischerungskammer

wahlweise:

1 koksbeheizten T o p £ - Eindscherungs-
ofen mit doppelter Einkschermngsiamzer

1T o0 pt - Saugzug-inlage

nipeiates PYE /HE 8.0
["\

Die Speaisfionic for feuerc
hat Zehntousende von TOPF-Feuenungen gelicert
Henvorragends sschsgiéhvige Speticlerhrungen.

Eigene Versuthstotion und feverungsechnisches Laboralorium,

Unteisidhung von Brennstofen, Asche, Speisewaser.
Eigene Lehrheizer,

sche Anfegen TOPF






images/image-140.jpeg





images/image-14.png
Z, "7"%:
ﬁ Py
7,
#7Y
af q 7,
T
A A
g A9
4
<, 5T
w ,
=
’Tz‘,’,’l'h-

Abb. 8. Kefohenverbrennungsofen von Conley, amerlkan. Patent 988 §62,
{Edingssohnlst.} 8

2
I a7 o
i
0
¢4
4 17
7
7
6
Ie. "/
eI
AL 7
A
e s
N A A
7z AR
R e

ADBD.7. Quertchaltt zu Abb. 6.





images/image-141.jpeg





images/image-140.png
J. A TOPF & SOHNE

ERFURT

w

fr manthausen,

2, Blott des Kostenanschlages vom 6,1,414

U,

Ne.

Anachl

Gegenstand der Veranichlogung

"

—

Lieferung eines koksbeheizten
T o p £ - Eindschermgs-Ofens mit
einer iuffel und Druckluft-anlage,

woza folgende Arbeiten und Lieferun~
gen gehdren:

Fundament zom Ofen und Rauchkanal
milssen bauseitig nach unseren Anga—
ben ohne Kosten fir uns durchge—
£hrt werden.

Zum wanerwerksnantel Ziegelsteine,
Sand, Kalk und Zement. Die besten
Steine werden zur Verblendung her-—
ausgesuoht.

Das erforderliche Schamottematerial,
bestehend aus Normal-, Form- und
Keilsteinen und Konolitstampfmasse,
sowie dem dazu gehSrigen mortel.

Zur Isolierung des Ofens die erfor-
derlichen Kieselgursteine, Schlacken—
wolle und Kieselgurmsrtel.

Die schuiedeeisernen Verankerungs-Ei-
sen, bestehend aus T-, U- und Winkel—
Bisen, Ankern, Schrauben und Mat—
‘tern.

Die guB- und schmiedesisernen Arma-
turen, wie:

schmiedeeiserne Kuffelabsperrachie=
ber-Einbindung, die mit Honolit aus-
gestampft wird, einschlieBlich den
érforderlichen guBeisernen Rollen,
Drahtseil und einer Handwinde,

guBeiserne Luftkenalvérschliisse,
guBeiserne Ascheentnahmetir,

gufeiserner Generatorfiilschacht-
verschlug,

schmiedeeiserne Aschebehsilter,
guBeiserne Peuextiir,

schmiedeeiserner Planrost aus Vier-
kantstében mit Rost-Auflager,






images/image-142.jpeg





images/image-141.png
J. A-TOPF & SOHNE 34 Blott des Kostenonschioges vom 641,41,

ERFURT
B fr Mauthausen.
U gt Gegenstand des Veranschlagung
N

die | erforderlichen Schirgerate,

1 | Druckluft-Anlage, bestehend aus

dem Druckluft-Geblise mit 1,5 P5—
Drehstrom-liotor, direkt gekuppelt,
und der erforderlichen Rohrleitung, ;
1 | sohmiedseiserne Leicheneinfihrungs—
Vorrichtung, bestehend aus dem Sarg- '
einfithrangswagen und den erforder- |
1ichen laufschienen, |

ntage des Ofens.,

Konteurgestellung zun Bau des Ofens, i
einschlieGlich Reisekosten, Tage-
gelder, einschlieflich der sozialen i
Abganen,

Preis Pos. 1).

Kennziffergewicht: 1 750 kg.

Tahlweise:

2). 1 | koksbeheiztex T o p £ - Eindsche~
Tungs-Ofen mit Doppelmuffel und
Druckluft-Anlage, .

wozr folgende Liefemngen und Arbei-
ten gehoren:

Fundament zum Ofen und Rauchitanal
miissen baaseitig nach unseren Anga-
ben ohne Kosten fiir uns ausge-
FihTt werden.,

Zum ianerwerksumantel Ziegelsteine,
Sand, Kalk und Zement, Die besten
Steine werden sur Verblendung her~
ausgesucht,

Das erfordex iche Schamottematerial,
bestehend aus lozmal-, Porm- and
Keilsteinen und ionolltstamprmasse,
sowiedem dazu gehbrigen HoTtel.

Zar Isolierung des Ofens die erfor—
derlichen iieselgursteine, Schlacken—
wolle und iieselgurmsrtel,






images/image-133.png
Zu der Pateneschrift 861 731
Kl.24d Gr.1






images/image-134.png
Krankenhaus Friadberg
Heil- und Pegeanstalt Frankenthol
Kronkerhaus fmenau!Thar.

Rotes Kreuz Athen;Griechenland

Universitatsklinik Gttingen

Heiianstalt des Johannitarordens Sorge/
Harz

Lungenheilstéite Rémild

Lungerheilstétte Bad Berka

Stodtkrankenhaus Eissnach
Elisabeth-Krankenhaus Fronkfurtibain
Stéid. Keankenhaus Erfurt
Kreiskrankentiaus

Sondershausen
Landesheilanstalt Stadt-
roda
Krankenhaus Lucken-

© wilde
Stiidt. Krankenhaus Erfurt
Kronkenhaus Forsten-

walde
Katholisches Krankenhaus
Erfurt
KrankenhausDefmenhorst
Evang. Krankenhaus
Obarhausen
Kreis-Krankenhous.
MilbitziGera
StadKrankenhausAthen/
Griechenland

Medizinischa Kinii
Heidelberg
Friederiekenstift Hannover
Krankenhaus Passau
Knappschafiskrankenhous
Eisieben
Kreis-Krankenhaus Annaberg/Dresden
Krankenhaus HofiBayem
Sencrorium Sonnenblick Merburg
Landeskrankenhaus Meiningen
Krefskrankenhaus Hamein
Landaskrankanhaus Rudolstadt
Landeskrankanhaus Getha
Landeskrankeahaus Péfneck
Kaissr-Withelm-Insftut Berlin-Dahiem
Vinzenskrankenhaus Berlin
Knappschafiskrankenhavs Leopoldshall-
Stabfurt
Landesversicherungsensiall Weimar fir
Bad Colberg
Heil- und Pflegeanstalt Eichstedt

Chirurgische Universitafskinik Heidelberg

Keankenhavs NeustadtHaardt
Kesiskrankenhous Schweinfurt
Keankenhavs Herburg
Universiétsiinik Leipzig
KartOiga-Krankenhous Stuttgart
Staat, Frovenklinik Dresdan
St Houiklinik Breman .
Landeskrankenhaus Coimbra/Portugal
Ruhrknoppschaft Bachum

St.-Joseph- Hospital Wuppertal- Elberfeld

EIN ZEUGNIS

Kreiskrankenhous Eschwege

Chirurgische Universitétskinik Tobingen

Luitpold Hospital Warzburg

Stad, Betriebswerke Hannover

Knappschaftskrankenhaus Sochum

Stad, Krankenhous Erfurt

An verschisdenen Standortlazaretten
14 Stack .

atskinik CoimbrajPoriugol

Gy

MASCHINENFABRIK

il und Plegeanstalt Emmen-

ERVON TOPF-ANLAGEN ZUR ABFALLYERN/CHTUNG

St-Hedwigs Krankenhavs Berlin

Chirurgische Universitatslink Heidlberg

Mercedes Biromaschinenfabrlk Zallo-
Mehis

Reichsbohndirekfion Erfurt

 siers C. Balle, A, G, Bartin

Burghotel ,KyRhduser”, 8ad Franken-
hausen

Rothenburg ,KyRhuser”, Bad Franken-
hausen 3

Rathsfeld , KyFhauser, Bod Frankeshausen

Fictel & Sachs,
Schweinfurt

Prinus A.G., Stodholm-

" Esingen

M.Schaerer A.G.for Peru, -
Bern

Oberpastiektion Erfurt

Oberpostdireltion
Pasing/Manchen

Oberpostdiektion Berlin{
Tempelhof

NeumoyerA.G. Nimberg

Kabelwerk Reinhagen,
WaupperialRorisdort

Lond- und Seskubelwerke
Kaln-Nippes

Kupfer- und Drahtwerke
Osnabrock

Oberpostdicaktion Karls

rohe

Telegrofenzeugom Berin

Siad. Sciachihof Erfurt

Stoal. Vetorinér Unter-
suchungsamt
LandsbergW.

StooVeteringr Unesuchungaomres._

Geswerk Elool, RadebbeuDresden

St Veterindr Untersuchungsamt
FrankfurMain

Georg Speyer-Haus, FranifurMoin

Schlachthof FrauenfeldSchweiz

Staotl, Veterinde Untersichungsamt
Potzdam

Stastl. Voterinér Untorsuchungzamt
KonigsbsralPr.

Staatl, Veferinde Untersuchungsamt
SchieiBhaim

Stoal. Veterindr Uniersuchungsamt Berln

Stact. Vetorings Unfersuchungsamt
Nrmberg

J.A. TOPF & SOHNE - ERFURT

FEUERUNGSTECHNISCHES BAUGESCHAFT, ABTEILUNG OFENBAU






images/image-134.jpeg





images/image-135.png
?ﬁ»/Veabau/e/ﬂwy KL Moauthausern

J. A. Topf & Séhne
Erfurt

[/nmuﬁ?/ £in -
Jdscheriingsolen

D 581732






images/image-135.jpeg





images/image-136.png
25 . . T0__






images/image-136.jpeg
Entoue fiir das i ! Grundrip vom

il Sl

il.1¢100






images/image-137.png
e TEO0..

12b

Rauchkanalpchieber
| Roceestamalschieber






images/image-137.jpeg
T3 Ziige m 0,80 % 1,20






images/image-138.jpeg
Abschrits
e

Goseheigurgrvatiqng ran:

sentionersei o,

An-die
Zentral-Bauleitung
- Warfen-55 und Polizei:

Rechnung nr.. 380

Uber Lieferung und Leistungen
zur Errichtung von 2 Topf-Grof-
raun-Einischerungsifen mit je -
8 Uuffeln und zwar:

2s Lieferung L
Der Schamotte-Normal-Form- und

Keilsteine, des feuerfesten Mbrt:
und der federfesten Monolitstamps
masse, der zusatzlichen Veranke-
Tungséisen fir die Sohiebeauthiin-
gungen wnd_der Generator Tull-
schionte, der und_schniedse:
Armaturen fiir die Holzfeuerungen
der Muffelabsperrschisber mit Ro
len, Drantseilen und Handwinden,
dex’Schiirgerite, Aschekisten, -
Ascheentnahmetiiren, Luftkanalver
schlisse, Rauchianalschieber mit
Fassungen und der  Einfihrvorrich-

tung,.

. Gestellung uns. Nonteurs zur
Bierebtens ot "Boen,
gemiuns. Schrb.v.8.15141 u.uns..
Sehrbiv.9.12.41 #ir 1 Oten

= 2 0ten

Frachtausiagen aut uns.Sendung
vom 29.3.43
Betr.:Bestellschrb,v.Herrn Reioh:

PULCERRSIVEATI I LY/ RU/EL






images/image-276.png
Taballe IIL

Ausnmale | Tt romagen [Stcottn| Daer des | G
™ s o O | o | romer |
| Samocks Verbrennugsraunes e vler | Ut vl
! \mm-h‘" Fulag  Fatlarg |
| Bt ‘ Linge | e | B | Lwgo | Tilunw
o o | o | w w5 5 s
1o ] 1160 | 2460 [ 2200 | 00 | w00 | w0 [ a0 | s
1h | 1290 200 | 530 w0 | 10 5
3a | 22 1290 2500 530 2100 | 370 7
MEIREY 2z | a0 | w0 | o s
8a | 1420 20 | 660 | 2300 | 510 | e
3 1 | 1550 2800 | 190 | %00 |60 105
da | 1550 30 | 700 | 2000 | 70 12
| 1650 300 | o2 | w00 | 900 | s
6a |1 500 I 1810 | 2000 [ 400 &0 | T 50 I 4
wa
oblz | t0m | 180 | 200 | =m0 | ss0 | 100 | w0 5






images/image-276.jpeg





images/image-277.png
LA

T

O/Juyh’mu/aaﬂwﬂo/J papuk onpivegeruy Gpemems
CHanuy mpygrad £ pdswsrx Apemanuomnsin roiax
¢ 2afucumociu om memnepamypi ~

7 Teve Kavoesuameona
Bpens 2 Terw Cumence

Gwingmay

150 3 Terw Utneidepa

N
| oo o e w0 wao w200 3w e s °C
Meanipamypa £ 00






images/image-277.jpeg





images/image-274.png





images/image-274.jpeg





images/image-275.png
Fig. 81. - (Il arnesi del fuochista: La laneia dritta per attizzare
il fuoco; lancia a gancio per attizzare il fuoco di solto attraverso
alle barve della griglia: la pala, il tridente cd il tirabrace.
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Figure 1 Phases of cremation combustion

Table 1 Combustion characteritics in each phase

Phases Time Conditions Phenomena

(minutes)

Mab 02 Combustion begins. ‘The coffin is burning.

@bc 26 The temperature inside the Moisture within the corpse is
cremator is rising. evaporating.

@cd 67 The temperature inside the The corpse begins to burn
cremator is controled. (dissolving due to heat).

“de 71 The corpse is burning. Fullscale combustion.

(5) e 1n-13 The corpse is buring. Flammable parts have been burnt

out.

©fg 13-34 The corpse is burning. The belly and loin parts are buming.

(gh-i 3438 ‘The temperature is declining.  The belly and loin parts are buring.

® 38-60 Heat preservation. The corpse is burnt out.
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Man rechnet auf | mb Brenaraum 300 NSt Bel 60 m Brenkanalldnge und Schornstelniug
von 3 bls § mm WS betrdigt der Ugiiche Peverlortschrit et 6 m,
Ofenleistung nach der Niherungsformel: L = g /+300/10,

Dabel fst L Tagesielstung In NSt,
g Querschnitt des Brennka
T Linge des Brennkanals (a).

Eln langer Brannkansl beansprucht stirkaren Zug als eln kurzar, Kohlenverbrauch etwa
150 kg Stelnkonlen Jo 1000 NSt

Emptindiiches Gut muf langsam gebrannt werden. Es fst oft zweckmalg,
abwechselnd mit einem Uberschu von sauerstofireicher Luft (oxydierend) und
miteinem Mangel an
Sauerstoff (reduzicrend)
2u brennien, Besonders
beim Brennen von
Elsenschmelzklinkern
Ist dies wichtlg, weil
durch  reduzlerendes
Brennen das schwer
schmelzbare Elsenoxyd
In das lelcht schmel-
zende  Bisenoxydul
tbergefahrt wird und
dieses den dunklen
Metaliglanz des Klin-
Avb. 17, Ringofen (0, Yogy nat. Gritel. Kers erzeugl,

Verfirbungen.
Aus den Rauchgasen
il ®  konnen auf dem frischen und
‘ ‘ *+  kihlen Elnsatz H;O und SO,
niedergeschlagen und dadurch

(md,

i ks Verfarbungen erzeugt werden,
l . Um dies zu verhindern, leitet
il . man angewdrmte, relne Lult

aus den Kihlkammern des
Ofens hinter_dem Feuer in
besonderen Schmauchkandlen
(ADD. 17, E) an der Feuerzone
des Ringofens vorbel In die vorderen,
awlschen Paplerschicbem  abgeschlossenen
Ableile. Vgl Vormauerstelne S. 742,
Zlckzack®ien, Abart des Ringofens
(Abb. 18), beansprucht wenlg Raum und
hat weniger Wirmeverluste durch Strahlung
Man kann I Zickzackofen schnell bremnen
Und deshalb mene Whime aus oen KGhikemmern 20
Trockenzwecken entnetimen.
. In den bisher genannten Ofen wird das
Abb. 19, Tunnelofen. . Out im Brennkanal seibst durch menschilche
Arbeitskrifte eingesetzt und ausgebracht;
nach jedem Brande missen die Winde so welt abgekihit werden, da das
Arbeiten im Ofen ertraglich wird, Das bedeutet Warmeverluste, und auerdem
sind nur schwer dle erforderlichen Arbeiter hierflr zu beschaffen. Beide Ubel

Abb. 18, Ziegelel mit Zick-Zsck-Ofen und Kammertrackner
(1d. Yo nat, Groge).
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Kostenvoranschlag der Fa. Topf
fiir elnen Verbrennungsofen, 1943

I A. Topf & Sthne Kostenanschlag vom 1. 4. 43
Erfurt

Lfd. Nr.

Anzahl

1

die

fiir Auschwitz

Gegenstand der Veranschlagung

guBeiserner Rauchkanalschieber mit Rollen, Drahtseii
und Handwinde,

erforderlichen Schiirgerite,
Monteurstellung

zum Bau des Ofens, einschlieBlich Reisekosten, Tages
gelder und sozialer Abgaben.

Preis des Ofens: RM 25148~
Kennziffergewicht: 4037 kg

Wiahrend des Baues sind unseren Monteuren geniigend
Helfer, kostenlos fiir uns, zur Verfigung zu stellen. Die
gesamten Mauermaterialien, wie Ziegelsteine, Sand,
Kalk und Zement, miissen rechtzeitig auf der Baustelle
zur Verfiigung stehen; diese Materialien sind uns ebens
falls kostenlos beizustellen. Es handelt sich um:

2. 19000 Stiick Ziegelsteine,
<a. 20 cbm Mauersand,
ca. 800 kg Zement,

ca. 6000 kg Kalk,

Der Preis fiir den Ofen gilt frei Bahnwagen verladen
ab Station.

ppa. I A, Topf & Schne
gez. zwei Unterschriften
(vermutlich: Sender, Erdmann)

Lief. Bed. A. 60. 1. 42 5000 /0211

351
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N | s

Lieferung und Bau eines Topf-Acht-
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wozu gehiiren:

fun | Mauerwerksmantel
ca. 9 000 Sttick Ziegelsteine (Normal-|

ca. 14 n’ Manersand,

ca. 3 906 kg kauerkalk,

ca. 500 kg Zement.

(Diese Materialien sind unseren
MKonteuren kostenlos z 7
=u stellen.)™—

Die| Schamottematerialien, und zwar:

ok Schamottekeilsteine SE 3334,

Stiick Schamottenormalsteine SK p3/34, |
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3 000 ke Schamottembrtel i I,
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Lisen (diese Schieberiwerden mit
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foaoo] ke Kieselgur-Isoliertiillmasse,
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| und Seilrollén sowle Gegengewichic,
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|
i
|
|
i
|
|
|
|
schumiedeeiserne Aschekisten mit Ver— |
|
|
i
|
|
i

starkungs-bisen und je 2 Handgriffen,
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gusseiserne Ascheentnahmetiiren,
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wozu folgende Arbeiten und Lie-
ferungen gehoren:

Das erforderliche Schamottematerial, | |
bestenend sus Normal-, Form- und 1 |
Keilsteinen und der Monolitstampf- |
| masse sowie dem dazugehorigen Mor— :

tel. i

Zur Isolierung des Ofens die erfor-
derlichen Kieselgursteine, Schlak-
kenwolle und Kieselgurmortel.

Die guss- und achmiedeeisernan
Armaturen, wie:

3 schmiedeeiserne Absperrschieber, die
mit Monolitstampfmasse auagestampft
werden, einschlieBlich eines Riffel-
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i

luke, |
6 gusseiserns Kettenrollen, |
6 gusseiserne Lager,
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50c kg Tregkrafi,

die | erforderlichen Drahtseile und | i
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schamottegefiittert,
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2 schmiedeeiserne Aschebehilter,
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EZ . 2

1)

Das

schniedeeiserne Sarg-Einfihrungs-
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Trage und 6 Stiick Leufrollen mit

Befestigungs-Eisen,

Nonteurgestellung zum Ban des
Ofens und Stellung eines Ingenieurs
zur Abnahme des Ofens,

Preis Pos. I) fiir 1 Ofen RY
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TR
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BETRIEBSVORSCHRIFT

des koksbeheizien Topf-Dreimuffel-
Eindscherungsofen

Vor Beschickung der beiden Koksgeneratoren mit Koks
muss der Rauchkanalschieber am Ofen gedffnet “werden.

Nunmehr kann in den beiden Generstoren Feuer angefacht und
unterhalten werden, hierbei ist 2u beachten, dass die Sekunddrver=-
schiiisse rechts und links der Ascheentnahmetiren (Koksgeneratoren) ge-
Offnet sind.

Nachdem die Eindscherungskammern gut rotwarm (ca 800°CJ
sind kénnen die Leichen hintereinander in die drei Kammern einge -
fahren werden.

Jetzt ist es zweckmiissig das seitwédrts am Ofen stehende
Oruckiuftgeblise anzustellen und ca. 20 Minuten laufen zu lassen.
Hierbei ist zu beobachten, ob zuviel oder zu wenig Frischiuft in die
drei Kammern eintritt.

Die Regulierung der Frischluft erfolgt durch die Drehilappe
die sich in der Luftrohrieitung befindet. Weiterhin missen die
rechts und links der Einfihrtiren angeordneten Lufleintrifte balb
gedtfnet werden.

Sobald die Leichenteile vom Schamotterost nach der dar-
unter liegende Ascheschrage gefallen sind, missen diese mittels
der Kratze nach vorn zur Ascheentnahmetir gezogen werden. Hier
kinnen diese Teile noch 20 Minuten zum Nachverbrennen lagern.
Dann wird die Asche in den Aschebehalter gezogen und zur Abkihi-
ung beiseite gestelit.

Zwischendurch werden neue Leichen in die Kammern
nach einander eingefuhrt.

Die beiden Koksgeneratoren miissen von Zeit zu Zeit
mit Brennstoff beschickt werden.

Jeden Abend missen die Generatorroste von den Koks-
schiacken befreit und die Asche herausgenommen werden.

Zu beachten ist ferner, das nach Betriebsschiuss,. sobald
die Generatoren leer gebrannt und Glutteile nicht mehr vorhanden
sind, alle Luftschieber und Tilren, desgl. auch der Rauchkanalschie-
ber am Ofen geschlossen sein missen um den Ofen nicht aus -
2ukihten

Nach jeder Eindscherung steigt die Temperatur im Ofen.
Dahér bitte beachten, dass die innentemperatur nicht dber 1000°C.
kommt (Weissglut).

Diese Temperatursteigerung kann durch Lufteinblasen
verhindert werden.
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Abb. 94. Ofen von Siemens.
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Fig. 2. Ofen III, Krematorium Zirich, Konstruktion 1935.
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Fig. 1. Schuitt durch den Kremationsofen.
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oo n 4 Bruns Thicet,elten Feoteat 91

Findeloen,

‘eifen, Melzeratrae 3, 24 vichien.

Nachrichtenblatt des Feucrbestattungsvereins
Meifien und Umgebung

mit seinen Oragruppen Weinbahls, Coswie, Lommatzach,
Nossen, Ricsa wnd deren Umgebang. Fingsteagence Vereit

Faul Schiedier, Meitien, Neugasse Ne, 1511
Fernsprecher Ame Meien r. 3117

[

Rediktionelle Einsendungen und loserate bls spitestena 20, Jeden Monats erbeten. == Inseratenprels: ¢ Feld (65: 35 mm) § RS

Der Verein ist politisch und kirchlich neutral

Nr. 3

 Wicifen, Mics 1931

4. Jahrgang

Ein neues Eindischerungsverfahren,

D s scre Leser von dem e
aweds Klarung der Frage auch die Gegenseile
Stclong 74 nelmen. Dics s 7unacht noch €ie Angelegeubei der Fachieuts.

A, Zentcalolat fur Peuerbestatiung” Jahrgang 1930 No.
erschien ein Aufsatz des Herm Oberbaural Digl-Ing Volkmana
Hamburg, iber L Ein neues Einischenngsvedahren,” auf den
it hiteresse der Feuerbestattungs-Sache. naher cingegangen
wescen mulk

Zunachst, wer ist des Vertassr, der den Nichteingewcihten
alé.der ideale neutrale Verfechter einer neuzeilichen Entwick-
tutg der Feuerbestattungs-Olen escheinen muf, wenn ihm die
funeren Zusammenhiange nicht. bekarat sind. Here Oherbaurat
Dipl-tng Volkmann ist dienstich Dezerret far dic Feueroe
statting in Hambucg und mit Herm DiplIng. Ludwig Unler-
nehmer, eites Patentes Uver e Eirdscherungsverfahren. Beide
vessuchen. das Patent 7u verwerten und zwar gegen cine Ver-
gitung, wie:sie. auf diesem Gebiets nick ablchwrar (pro Jahe
veurde eine Mindestlizerz von 30000 24 veriangtl

Der “Titel des Arlkels ist nelituend, ‘denn .Ein ncucs
Finfscherungsverfahren® steht nicil zur Debatte, wenn der
Vertasser pich wesenffiche Punkde virschweigt: Dag man die
Einsscherurg mil moglichst geringen Luftiberschu ausiohe,
ist allgemein hekannt und ergibt sich schon aus dem Uestreben,
den Gasverbrauck iedrig 2u haen wnd it geringem Zug
auszikommen. Die Adee it also durchaus nicht new und wens
man_ bishur auf Mcthoden, wie-sie-in Hamburg angewendet
werden, verzichlet hat, So_ geschah dies swohl aus dem Be-
strehen’ heraus, dic Feaerbestaliung nicht aul die Stule der
Cadaververnictitung sinken zu lissen, sondem Hicrbei richt
allein den Brennstofi-Verbrawch, sonder -vor allem Griinde
der Hygicne und der Pietal 20 hesicksichiigen. Dab letzeres
in Hamburg micht ausrtichend geschiehl, erpibt sich schon
daiaus, da wihrend des Eivdschenmgsvorganges ein Gas-
fofiF bis an_die schwer verbrennbaren Korpertelle herange-
Sclioben und lefztere. it Drocklull angeblasen werden. Ein
wellerer Kommentar hicrzn ist-wobl ihedtisig

Der Vertasser nmmt 025 Verdienst fi sich in_ Anspruch,
dab scine Untersuchungen den Nachweis erbracht hten, von
der Vergleichbarkerl der_wirtschallichen Grondsitze fr Ein-
ascherungs- und andere Ofen. Wenn der Vertaser diese Uber-
ragbarkeit der fur die Wirischaflichkeit maBgebenden Grund
satze. titsichlich_herausgefunden hatle, o ware das Keine
tberwiitigende Entdecking Man mub aber sehr vorsichig
selngenn man Krematoriumsbetdcbe mit industriellen Feue-
furfen, odec mit Kadaver-Vernicitungsdien vom Standpunkte
der: Witschattichket in Verglech sei. Der. Vergleich wird
abet panz bedenklich im punkio Loftiberschub, 3156 vom

bereits wtereichlet baben, missen wie
Lommen [assen. ohe zor Sathe seibs
Die Schifietung.

Elnschernagsverfahier
"fu Worte

technischen Gesichtspunkie, denn man kunn selbstverstindlich
die Einascherung ciner Leiche mit dem Betriebe eines lada-
sieofens nicht vergleichen, weil die Matcrie zu groSe Ver-
schiedenbeiten aulweist.

Auf Seite 66 Absaiz | weist-der Verfasser darauf lin, daS
in den Ofen der bekannien Systeme die Verteilung der Ver-
brennungsiufl insofern mangelhall wilre, s dters erade dort
Luftmangel iersche, wo Sauerstoff drirgend bendligt wiirde
und an anderen Sieen zum. Schaden der Warae-Oonorie
ein Gberschu daran festzustellen sei. Das fihrt der Verasser
aul cine bef den Indusirie-Ofen bezw, Feuerangen beobachiete
Erscleinung odiich die mangelhalte Durchuniscinng der Feuer-
gase mit der Verbrennuagsiuf zurick: Die Darsefiung der la
minarenSiroavrigen - paralilesnebeneinanderflichenvon Feer-
gasen und Vedbrennungslelt - st prakiisch ganz abwegg. fn
cinem Eingscherungsofen trefen durch die vielen Unienlatngen
der Stromwugsrichlung ganz Therwiegend tubulente Siromun-

auf, die ein genlgendes Durcheinandermischen der Gase
7ur Folge haben.

Tm Absatz 2 geht der Verfasser niher aut den Verbreamungs-
vorgang selbst ein. E bebaupiel, nach Zerfallen des. Sarges
verschiechtere sich die Laltzufubr zue Leiche und damit deren
Verbremung, deshalb, weil von da ab der in der Suftel fur
die Luft verfigbare Raum ungleich grotier geworden sei und
it fortschreitender Eindscherung weiter wathse. Dicser Satz
zeugt von ganz verschwommencn feuerungstechaischen Kennt-
nissen, Es mute eine Explosion, also e blitzschelle Ver-
brennung stainden, wenn man micht im Stande scin sollte,
das Lullquantum, welchesdem Sargvolumen cnisprichi, o
nigend schnell zu ersetzen. Aubcrden hai ja der Sery von
vorsheréin auch Lultnbalt:

A meislen anfechibar st der folgende Satz

WDa aber von des durch die Muffel sireichenden Lul
ur ein vesschvwindend leiner Teil it dur Leiche sefbst
in Bectining kommen kano, so s dic chemische Ver-
bindung des Aullosungsprozesses nobwentigercise un-
vollkommen verloufen und wie erhalten das Bl dus
rauchenden Schornsteins *

Dies wide genau zutrelicn, wenn man die Leiche auf eine
massive Patie legt und Kullult (okne Rekuperation) oben
dartiber sirechen (B(_ Dann esgibt sich nanrgemal cin Schwel-
ien und kein Verbremnen. Das diifen also die Friahrungen
sein, die man’ mit civem ‘rostlosen Olen ohine Rekuperation
‘machen mBe.
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Seite 28 DI URNE. N,
Bt gans andeces st cs, wenn die Leiche i edem Sta-  dewn wach den Aussagen, die wir i Haburg personlich
diwn der Findschenungallseiig von Feucigasen wnspidt - durch 2 den Ofen bodienende Heizer vallig. wiabidingig. vorl

wird, weil sie auf cinem Rost liegt, und weun man datir
Sorgi, da diese Feuergase einen Uberschu von Luft laben,
der zur restiosen Verbrennung der aus der Leiche selbst cut-
wickelten Kohlen-W asserstoflc ausseichi, Waruin soll man ds
de Mullel zurtickfiihrende Lullquantum nich! genau regafieret
konnen>

Es wird behaupied, dab in Hawburg 3500 Cindschesungen
vorgenomimnen worden sind wit einem Gasveslnauch von us
gessant nar 100 cbin Gas. Dies o zundchst bestritien werde

Giander_gegeben wordeu_ sind, werden fn llgemeinen ca
7 chun Gas zugeselal, welleichl auch clwas. mebr.

Un diese Frage zu prifen, mu man sich etwas efagehen-
der it dem Pegpleni beiassen, ob cine_ menschliche Leiche
50 vl brcaubare Bestandieile entall, da bei kontinuier-
licticw Betriebe des Olens nach dem Anbeizea und Er-
reichung_des Beharmngszustandes keine Warmezulubr von
aullen notwendig ist. Nach metceren medizinischen Autoren
entiall der menschiiche Korpes dutchschuitich:

Ne 3 DIE_URNE Seite 20
Wasser 5%y .1 bei 70 ke Konpergewiet 43 kg renztlen entiht. Wesilb sind e Herren Vofkmann und
Pett 2%, . 84 kg Ludwig bei dew i Bar helindlichen Ofer von der i frer
Ewcifsiolle 3%, 1 0] s 1006k Patentschirift ekennzeichncten Bauat bereils wieder abie-
and, chem. Siorie 35% | 1| B A5k kommen, demn davon ist wicht melie viel fbrig geblichen?
Asche as Tl N 32kg  Docti ol nur deshalb, weil der Versuch nichi restios ge-

To%, o 607 kg Ikt ist, wie man crwartet hatt Der ersle Ofen st mit einem
Es 1abt sich danach lelcht errechnen, dat alfein der Felige-  ngen Rost verschen, wilrend bei dem zwellen noch micht
halt miteinem Heizwert von 7500 WE ausreichen miite, ~ferligen Ofen sia( des Rostes cine Schamatieptiie vorgeschen
won_das Wasser 2 verdamplen wid dic fbrigen Teile aui ist, weleh lefztere nahcen das einzige ist, was von def paten-

Entlammungstemperatur zn erwarmen, wemn keine Aussicas-
luig_nach auben in Frage kot Es kann also in Kroma-
torien, bei denen dic Einascherungen laufend hintereinander
erfolgen und bel guter Isofierung der Ofenwinde zur Herab-
mindeung der Warmeverlusie mit r ganz geringem Gaszusalz
gerechnet werden.

Das ist aber durchaus nicis neues, denn diese Edahrung
ist. schon lange in Krematorien mit koatinuiericher Belriche
gemacht worden.

Wenn die Behauptung der Eindscherung ohine jeden Gas-
zusatz zutrefien Soflc, so mabte die Abgastemperatur ~
Raumiempecatur sein, was wohl emslich ein Fenerungstechnikec
aicht behaupien wird, dean die wnvermeidlichn Abgasverluste
und-die beim Tinfthren des Sarges cinstsomende kalle Luft
sind gewisse Passivposten in der Warmebilanz, die sich nicht
umgeien lassea. i

el ntte lixigens Gelegenliei, den Hamburger Ofen nach
eingebolter Genelvmigung zu besichfigen und mehreren Fin-
ascherungen beizuwohinen snd kniple hieran noch folgende
Bemerkungen,

I Einischerungsraume befindel sich ¢in Kiciner Ofen, der
nach erhaltener Erkldrung den Versuchsolen darstell, ferer
ein in Bau befindlicher Ofen, der bis zor halben Muleiiche
fertiggestellt ist. Der ncu im Bau befindliche Ofen weicht in
seiner Konstruktion erheblich von dem ersten ab, st also
cbentalls wieder ein Versuchsofen, weil damit meines Erach-
tens Betriebserfabirungen noch nickt vorfiegen.

T GroBen und Ganzen bietel der Hamburger Ofen, ab-
gesehen von dem Wegfall der Rekuperation richt viel neues,
sondern er ist in seinen Einzelheiten viellach von Komkur

tietden Eiarichtung noch beibehalen ist

Der neueste Ofen hut am Koplende 4 Stck Hochdruck-
bremner, wie dies andere Systeme schon lange vorgesehen
und an der Seite 2 senkteclt zur Mufel sichende Brenner
(sagenannie Sperbrennce; Ieltere sind in der Sclweis be-
nits seit 1918 angeordnel (siche Patentschril von Ludwig
Heller, R, Patentaummer 81 680). iese Einrichtung ist aiso
alles andere als new

Auffallend ist, daB s dem fezten Ofen die Einfirung der
Lull von obén nach wnten angewendet ist, eine Anordmung,
dic der Verlasser in Syaltc 4 seines Artkels als mibglckten
Versuch einer anderen Firma veurieil

Diese vorers( verurtill neuerdings aber angewendete An-
ordnung ,vom Mufelgewdlbe clwas geneigl, sonst senkrecht

Lt 7uzafieen* ist von der Finwa | A. Topt &

Shne, Erurt, bereis et zahireichen Ofen angewcndlel, cbenso
derfirden Hamburger Ofen angewendele Nachverbrenungsrost

Wenn in Hamburg angestrebt worden is, cine rauchfreic
Verbrennung zu_errichen,so mub dieser Versuch als geschei-
tert augesclien werden, denn es konsle bei der Besichtigung
ein zeitweise sehr Starke Rauchentwicklung beobachtet
swerden, wie sic. bei. denfbisher bewdhrien Topfschen Ofen
nicht auftreten.

Die Einascherung ciner Leiche nimmt in Hamburg durch-
schwilfich 80—90 Minuten in Ansprach, sodaB auch in dieser
Hinsicht &in Portschritt nicht zu veraeichnen st

Alles in Allem mus ich sagen, da der Hamburger Ofer
den Erwartungeu, i ich nach den sersationellen Verdfient-
Tichungen gestell halte nich! entspricht

KP.
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Koks-Heizversuch am 5. Januar 1927 im Krematorium Dessau

Abb, 17
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Lage und Anordnung der Me@stellen und Gasdiisen im Verbrennungsofen

Abb. 14

15 16
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32 | Berlin Gerichtsstr| 28, 11. 12| 3 | R. Sehneider, Stettiner Chamotte-Fabrik
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2, Blait des Kostenansdhlages vom

ERFURT

T&F w KL, Auschwitz /0S,

13.11.40.

Anzchl

Gegenstand der Veranschlagung

LSRN

koksbeheizter T o p f - Eindscherung
Ofen mit Doppelmuffel und Druckluft-~
Anlage,

wozu folgende Lieferungen und Arbeiter
gehoren:

Fundament zum Ofen und Racchkanal
miissen bauseitig, nach unseren Anga-
ben, ohne Kosten fir uns ausgefihrt
werden.

Zun Mauerwerkemantel Ziegelsteine,
Sand, Kalk und Zement. Die besten
Steine werden zar Verblendung her-
ausgesucht.

Das erforderliche Schamottematerial,
bestehend aus ¥ormal-, Forme und
Keilsteinen und LonolitstampZmasse,
sowie dem dazu gehdTigen Wbrtel.

Zur Isolierung des Ofens die erfor-
derlichen Kieselgursteine, Schlacken-
wolle und Kieselgurmortel.

Die schmiedeeisernen Verankerungs-Ei-
sen, bestehend aus T-, U- und Winkel-
Eisen, Ansem, Schrauben und Mut-
tern,

Die guB~ und schmiedeeisernen Arma-
turen, wie:

gudeiserne Einfihrangs-Tiren mit gub-
geisernen Rahmen, Die Innenseiten der
Tiren werden mit Wonolitetampfmasse
ausgestanprt,

guBeiserne Luftkanalverschlisse,
guBeiserne Ascheentnahme-Turen,
guBieiserne Generatorfill-Tiiren,
aschmiedeeiserne Aschebehdlter,
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32 D.)

Ger#it und besondere Betriebs-

einrvichtungen:

a.) EKiicheneinrjchtungen fur die
Virtschaf taebiude
14 Anlagen a 20.000.00 Rmk,
b.) Revierbaracken:
/5 R Baracken a 15.000.00 *
c.) Gerdte und Meschinen fiir
Gefengenenarbeit

2.b.K. 280.000.00 Emk.
wzg oy, =
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AP, —
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e, L AT, —
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@rockeniager: Fir Wachtruppe ( 1 Batalllon ) werden 6 Tuftwaffen-

Lagerhaus:

Nebenanlagen:

ilfsbetriebe:

baracken, 1 Wirtschaftsbaracke, 1 Waschbaracke und

1 Abortbaracke sufgestellt. Die Baracken erhalten elektr.
Licht, Wasseranschluss und Ofenheizung.

( Die Lieferung der Baracken wirde vom Hauptamt Haushalt
und Beuten Amt IT zugesagt, jedooh sind diese bis heute
noch nicht eingetroffen ).

Ausserhalb des Legers am Anschlussgleis fir Lebemsmittel—
lagerung mit Rampe. Planung noch nicht durchgefilhrt.

Die Wasserversorgung erfolgt durch 3 eigene Brumnemanlagen
mit Pumpanlage fir Nutzwesser und & Brumen fir Srinkwasse:
Die Beseitigung dex Abwsser erfolgt durch je 3 Leitungen
an der Breitseite des Lagers. Uber den Abflusleitungen
sind die Wasch- und Abortbaracken angeordnet. Die 3 Tei-
‘tungen werden gusammengefasst, die Abwdsser in 3 Brisch-
wasserklargruben gekldrt und durch einen Vorflutgraben
zur Weichsel gefiirt,~Die Stromzufuhr erfolgt von der
Dachpappenfabrik in Birkensu bis zum Transformator im
Qusrantinelager - Eingangsgetiude als Freileitung, von
dort wird der Strom in Kabel weitergefihrt.

Die Jagereinfriedung besteht sus ca 3,20 m hohen Beton—
prfosten in 3,50 m Abstand,an welcher der mit 2000 Volt
Hochspenmung geledene Stacheldraht angebracht wird. Um
ein Untergraben des Drahtzaunes zu verhindern, wird eine
Erdsicherung eingebaut.

Anschliessend wire zu bemerken, dass die neue Zufahrts—
strasse vom K.L. die Reichsbahn schienengleishdurchkreuzt.
Diesbeziigliche Verhandlungen mit der Reichsbahn gind im
Gange, ebenso beziiglich des Gleisanschlusses.—

Infolge des grossen Belages ( 125000 Gefangene ) wird ein
Krematorium errichtet. Es enthdlt 5 Stick Muffelfen mit
je 3 Huffeln fir 2 Mann, sodass in einer Stunde 60 Marm
eingeéischert werden konnm . Ausserdem wird ein Leichen-
keller wnd 1 Millverbrennungsofen erstellt, Das Kremato-

" Tium gelangt auf dem Gelinde des K.-I. zur Aufstellung.

-6 -
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Betriebsvorschrift iiber die
WTOPF”

Savgzuganlage.

Falls der Zug im Ofen nicht ausreicht, muss die
am Schornstein eingebaute Saugzuganlage in Betrieb ge-
nommen werden.

Hierbei beachten, dass zuerst der Motor ange-
stellt wird und dann erst darf die Drehklappe im .
Schornstein geschlossen werden. Die Wasserzufuhr
zum “wassergekiihiten Lager muss auch sofort laufen.

Nach Schluss des Einascherungsbetriebes
muss zuerst die Drehklappe im Schornstein ge&ffnet
werden_und dann den Motor und die Wasserzufuhr
abstellen,

Zu beachten -ist fernerhin, dass immer ge-
niigend . Wasser im Behdlter vorhanden ist.

28, SEP. 104t
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Beiriebsvorschriff des
koksbeheizien Topf-Doppelmuffel-Eindscherungs ofen.

Yor Beachickung der beiden Koksgenerataren mit Koks missen die
beiden Rauchkanaischieber am Ofen gedffnet werden, desgl.auch der Haupt-
rauchkanalschieber bzw die Drehklappe am Schornstein.

Nunmehr kann in den beiden Generatoren Feuer angefacht und
unterhalten werden, hierbei beachten;dass die Sekundirverschiisse rechts
und links der Ascheentnahmetiiren (Koksgenerator)gedffnet sind.

Nachdem die Einascherungskammer gut rotwarm (ca 800°C )ist
konnen die Leichen hintereinandeér indie beiden Kammern eingefahren werden.

Jetzt ist es zweckmdssig das seitwirts am Ofen stehende Druck—
luftgeblise anzustellen und ca 20 Minuten laufen zo lassen. Hierbei ist zu
beobachten, ob zuviel oder zuwenig Frischluft in die beiden Kammern ein—
tritt.

gap

Die Regulierung der Frischiuft erfolgt durch die Drehkiappe die
sich in der Luftrohrieitung befindet. Weiterhin miissen die rechts und links
der Einfiihrtiren angeordneten Lufteintritte, halb gedffnet werden

Sobald die Lelchenteile vom Schamotterost nach der darunter
liegande Ascheschrige gefallen sind,miissen diese mittels der Kratze nach
vorn zur Ascheentnalmetii gezogen werden. Hier kinnen diese Teite noch
20 Minuten zum Nachverbrennen lagern. Dann wird die Asche in den Aschebe-
hilter gezogen und zur Abkiblung beiselte gestallt.

Zwischendurch werden neue Leichen in die Kammern nach einander
eingefiirt.

Dia beiden Koksgeneratoren miissen von Zeit 2y Zeit mit-Brenn.—
stoff beschickt werden,

Jeden Abend muss der Generatorrost von den Koksschlacken be-
freit und did Asche herausgenommen werden.

Zu beachten it ferner, das nach Betriebsschiuss, sobald der
Generator leer_gebraant ist und Glutteile nicht mehr vorhanden sind afle
Luftschieber und Taren desgl. auch die Rauchkanalschieber am Ofen geschios-
sen sein missen um den Ofen nicht auszukiihlen.

Nach jeder Eindscherung steigt die Temperatur im Ofen. Daher
bitte beachten,dass die Innentemperatur nicht Gber 1100°C komm!(Weissglut)

Diese Temperatursteigerung kann durch Lufteinblasen verhindert

werden.

Lz 26. SEP. 941
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Abb, 1. — Schematische Darstolung eines elekirischen Kramationsofens mit zugehbrigen
Rekupeentor, Frischluft- und Rauchgasventilator,

5 = Schematischer Quarschaitt dyrch den Kramationsofen.
2 == Verbrennungskammer.,
b = Aschensammalraum,
¢ = Nachverbrennungskandis.

1 = Feischlyftventilator.

2 = Abgasventilstor.

3 z= Spiratenrekuperator.

4 == Anschluss ‘an das Kamin.
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Der Sarg ist 2u bemessen (Abb. 12)

mit einer”fusseren maximalen Breite von 750 mm
L) " » Hshe , 1720

" om » n Liinge , 2250 ,
Verschiedene Krematorien-Verwaltungen bestimmen sogar nur:
dio fiussero maximale Hiho zu 700 und 630 mm und
W 5 . Lingo , 2000 mm,
welche MaBo aber als zu knapp anzuschen sind.
Man kanno Holz- und Metallsiirge verwenden.

Abb. 12, Sarg- und Verbrennungskammerprofile; grosste Sarglinge
2250 mm, mittlero Kammorlingo 2500 mm.

Zur Erleichterang des Verbrennungsprozesses soll der
Holzsarg aus leichtem Holz wie von Tanne oder Puppel
hergestellt werden. Die Stiirke der Holzbretter kann betragen:

hochstens 18 mm fiir don Unterteil und
W 15 , » o Deckel

Zum Zusammenfitgen der Bretter sind keine Niigel,
sondern Holzpflicke von chensolchem weichen Holzo zu ver-
wenden; auch sind Metallbeschliige fortzulassen.

Metallsirgo sollen ans 1 mm starkem Zinkblech vor-
fertigt werden.  Um withrend des Transportes Deformationen
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Gas-Heizversuch am 1. November 1926 im Krematorium Dessau

Abb. 15
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Erklarung der Kurven.
A) Gasverbraudh in cbm. (Verbraucht sind 202 cbm Gas).
B) Kraftverbrauch des Kompressors in KW. ~(Verbraucht sind 4,2 KW Strom).
C)Gasdruck in mm W. S,
D) Zahl der in Betrich gewesenen Diisen.
E) Zugstirke im Fuchs bei Normal-Verbrennung, in mm W, S. \ Gemessen swischen Ofen und
F) Zugstarke im Fuchs bei Rauch-Verbrennung, in mm W. S.  f Schieber bei f) und o)
G) Darstellung der Rauchentwiclung.
H) Rauchschieberdffnung im Fuchs bei Normal-Verbrennung, in cm.
1) Rauchschieberdffnung im Fuchs bei Rauch-Verbrennung, in cm.
K) Generator-Luftschieberdffnung, in cm.
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Ofencinbuu 1ot | ofenanluge Fungsziffer Beleuehtung der | Nr.
weniligen Unn- vzt Traverhalle sowie
bauten Orgelspicl
21 300,— 13 700,— 7 7 . 7
47000,— 18 000, 7 7 50,— 80
24000, — 13000, 16 7 50— 81
145 000,— 13500,— - - 200,— 2
30000, — 13510— — - 70— 83
439 138,—

Die Zeitdaver der Linischerung schwankt zwischen 45 Minuten bis 7u
3 Stunden. An Koks werden verbraucht 14y bis 84, Zenluer fir die Lin-
&scherung, an Gas 33 bis 260 cbm., Die gewaltigen Unterschiede der Zahlen
sind dadurch zu erkliren, daB seitens der Krematorien zwischen der lloch-
heizung des Ofens und der Nachheizung des noch warmen Ofens bei den
Zahlenangaben nicht unterschieden worden ist.

Die Tabelle verdanken wir zum grolten Teile dem Volksfeuerbestallungs-
verein V. V.a.G. in Berlin, der den Nuchdruck giligst gestattete, Fir die
Zwecke dos Jahrbuchs wurde die Tahetle vereinfacht und zeltgemdd erginat,
2, T\ unter Benutzung der Statistik der ,Deutsche Flamme*,
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79 | Bisfeld 20. 0.27] 1 |1 A, Top[ & Soehune, Lrfurt
80 | Cudwigsburg 210,27/ 1 Wilhelm Ruppmann, Stutigact
81 | ITildburghansen 27.10.27( 1 |1 A. Topl & Soelne, Erfurt
82 | Freiberg & S. 2, 3.28] 1 | Gebr. Beck, Olfenbach a. M.
84 | Quedlinbyry 10. 3.28] 1 |J. A, Topf & Soehne, Erfurt

Dureh nachiriglichen, Ofenglnbay wurden Fricabolskapelien in Kromas
torien umgewandelt in Jena, Offenbach, Eisenach, Reutlingen, Goppingen,

Welar, Sonneberg i. Th., Frankfurt a. M., Minchen, Wiesbaden, Plorzhei
Konstanz, Himenau, Erfurt, Subi, Magdeburg, Granbery, Arnstadt i. Th., Berns.
burg, Stettin, Apolda, Wilhelmnshaven, Liegnitz, GicBen, WelSenfels, Lisfeld,
Ludwigsburg und Quedlinburg. "’
Als Hefzmaterial verwenden die meisten deutschen Krematorien Koks
(Gas-, Katmerolen-, Zechen-, Schmelz-, Hitten-, Grob-, Destillations-Koks),.
Braunkohle und Koks vermiseht findet in Gotha Verwendung, Koks und Holz,
werden verfeuert in Goppingen, Ldlingen, Frelburg 1 Br. — Mit Gus werden
Krematorlumsofen behelzt in Dessau, Dresden, 1udwigsburg und Frelberg . Sa.
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