HOLOGAUST HANDBOOKS - VOLUME 24

CARLO MATTOGNO & FRANCO DEANA

The
CREMATION
FURNACES \

AUSCHWITZ

A TECHNICAL AND HISTORICAL STUDY




THE CREMATION FURNACES OF AUSCHWITZ, PART 1






The Cremation Furnaces

of

AuUuschwitz

A Technical and Historical Study

Part 1. History and Technology

By Carlo Mattogno

With Contributions by Dr.-Ing. Franco Deana

- das;le
[mﬁmhml
Castle Hill Publishers

P.O. Box 243, Uckfield, TN22 9AW, UK
October 2021



HOLOCAUST HANDBOOKS, Volume 24:

Carlo Mattogno:

The Cremation Furnaces of Auschwitz: A Technical and Historical Study.
Part 1: History and Technology

With Contributions by Dr.-Ing. Franco Deana

Uckfield, East Sussex: CASTLE HILL PUBLISHERS

PO Box 243, Uckfield, TN22 9AW, UK

2nd, revised edition, October 2021

Originally published in Italian in 2011 as | forni crematori di Auschwitz
Sudio storico-tecnico, by Effepi, Genoa. Translated from the Italian by
Henry Gardner and Germar Rudol f

ISSN: 1529-7748

Part 1: History and Technology

ISBN: 978-1-59148-936-8 (hardcover)
ISBN: 978-1-59148-275-8 (paperback)
Part 2: Documents

ISBN: 978-1-59148-935-1 (hardcover)
ISBN: 978-1-59148-276-5 (paperback)
Part 3: Photographs

ISBN: 978-1-59148-934-4 (hardcover)
ISBN: 978-1-59148-277-2 (paperback)

Published by CASTLE HILL PUBLISHERS
Manufactured worldwide

© by Carlo Mattogno 2011, 2015, 2021

Distribution worldwide by:

Castle Hill Publishers, PO Box 243
Uckfield, TN22 9AW, UK
https://shop.codoh.com

Set in Times New Roman

www.Hol ocaustHandbooks.com

Cover illugtrations: top: reconstructed cremation furnaces at the Auschwitz
Main Camp (Photo 87); right: furnace hall of Crematorium |1 at Birkenau
in 1943 (Photo 111); bottom: ruins of Crematorium V at Birkenau in 1991
(Photo 228); left: ruins of the Crematorim |1 furnace hall in 1991 (Photo
220).



https://shop.codoh.com/
http://www.holocausthandbooks.com/

C. MATTOGNO, F. DEANA, THE CREMATION FURNACES OF AUSCHWITZ, PART 1 5

Contents
Part 1. History and Technology
Page
Prefacetothe First EQitioNn........cccccovvviveeie s 11
Preface to the Second Edition ..........ccccvveeveiicececc e 19
Unit I: Modern Cremation .........cccovveeeenineseese e se e s see s 21
L. The CremMation .....c.cccceiivrereeiese s eee e se e ee st nee e eeesresnees 23
1.1. Genera Principles of Combustion Technology...........ccccveerererennen. 23
1.2. The Chemical Processes during Cremations...........ccccoeeerenenereenen. 28
1.3, The Cremation PrOCESS.........cooirerereeiereeie sttt 32
2. Cremation Technology of Coke-Fired FUrNaces..........c..cccvveevveveennnnne 35
2.1, Structure and OPEratioN..........coceveeererieeiiereese e 35
2.2. General Theoretical and Structural PrinCiples.........cccccevevvieveenennne. 36
221, THE GASITIEN i 36
2.2.2. The Cremation Chamber or MUffle.........ccceovveveveieicceen 38
2.2.3. THe RECUPEIALON .....oviieieieieie e 39
224, The ChIMNEY ....ccveeeieecec e 41
2.2.5. Drying Out aNew FUIMBECE..........ccovererierenienieniesie e see e 43
2.2.6. TESE CreMationS........ccevververierieriesiesesesiese e see e see e see e seesseneas 44
3. Origin and Development of Modern Cremation Furnaces.................... 46
4. Cremation Experimentsin Germany in the 1920s............ccccceeveverennene 62
5. Technical Developments of Cremation Furnacesin Germany in the
1930s77
5.1. Furnaceswith Coke-Fed Gasifiers.......ccovvivviinivnienciecerere e 77
5.2, Furnaces Heated With City GaS........cccoveerireienienieene e 81
5.3. Electrically Heated FUINECES...........ccoooieirireine e 94
6. The Duration of the Cremation ProCess..........cccevvveveeieeiiesie e see s 98
6.1. Cremation Furnace with a Coke-Fed Gasifier.........ccooceveviniennnnens 103
6.2. Cremation Furnace with Briquette-Fed Gasifier ............ccocvverenens 103
6.3. Cremation Furnace Heated with Gas...........ccocooeiierieiiin s, 104
6.4. Cremation Furnace Fired Electrically ........cccoveveinieeveiie i, 105
7. Heat Balance of a Coke-Fed Cremation Furnace............ccccceeveeverienne. 109
8. Legd, Ethical and Professional Standards for Cremationsin
GEIMNBNY ...ttt b e bbb sre e be e sreenre e 127
9. Cremation StatiStICS......ccvvvreerieriereeeerie e e nneas 136
9.1. Statisticsfor Germany (1878-1939) .......ccoveeririererinienerenieeee e 136
9.2. Statistics of Other COUNLIIES........vvvveeeeeerese e 140
10. Mass Cremation for Hygienic and Sanitary PUrposes..........cccccevuvnne.. 143
11. Notes on Present-Day Cremation FUrNaces.........ccoceeeevvveneereeneenenne. 156
Unit I1: JA. TOPF & SONNE......cooieeeiceceee e 161

1. Historical Notes on the Topf & Sohne Company ..........cccceeeeeeereennene. 163



C. MATTOGNO. F. DEANA, THE CREMATION FURNACES OF AUSCHW TZ, PART 1

The Topf Cremation Furnaces for Civilian Use.........cccccevevveevennenene. 169
2.1. The Cremation Furnace with a Coke-Fed Gasifier .......cc.covvvnunee 169
2.2. The Gas-Fired Cremation FUINACE .........covevirerereneneee e 174
2.3. The Cremation Furnace with Electrical Heating...........cc.ocevevnuenene. 178
The Topf Patents of the 1920s and 1930S.........ccccvevveerrrvreereeneeneenn 183
TOpf WaSte INCINEraOrS.......coeeieiinieeeenie s s 196
Topf Cremation Furnaces for Concentration Camps .........ccceceervennene 198
5.1. The Coke-Fired Cremation Furnace with One Muffle.................... 198
5.2. The QOil-Fired Mobile Cremation Furnace with Two Muffles........ 203
5.3. The Coke- or Oil-Fired Cremation Furnace with Two Muffles......208
5.4. The Coke-Fired Cremation Furnace with Two Muffles Placed
Opposite EaC Other........ccoiiiiiirene s 212
The Topf Co. and the Construction of the Cremation Furnaces at
AUSChWItZ-BIrKENEALUL........ccveiviieieiese e 212
6.1. The Furnaces of Crematorium | at Auschwitz..........cccccoevevveiennnnnn. 212
6.2. The Furnaces of Crematoriall and Il a Birkenau............ccccenee.. 228
6.3. The Furnaces of CrematorialV and V at Birkenau..............c......... 247
Structure and Operation of the Topf Cremation Furnaces at
AUSChWItZ-BIrKENEALU........ocveiiiieeeiese e 251
7.1. The Coke-Fired Double-Muffle Furnace Auschwitz Type............. 251
7.2. The Coke-Fired Triple-Muffle Furnace...........ccoceoveneienennccnenenn 266
7.3. The Coke-Fired 8-Muffle FUrnace..........cccceeeveveneneneneeeeee, 280
7.4. ThePlansfor Mass Cremations at Auschwitz-Birkenau................ 288
7.4.1. The Furnace Designed by Fritz Sander .........c.ccocooerrereienenne 288
7.4.2. Crematorium V1 ..o.cveeieeeeieee e 291
7.4.3. The Annular Incineration FUINACe...........ccevveveeveeriesieriesiesienns 292
7.4.4. The Furnace of the Quotation Dated 1st April 1943................ 292
The Duration of the Cremation Process in the Topf Furnaces at
AUSCNWILZ-BITKENALL ......ocveiveieieie e 294
8.1. The DOCUMENTS......ceeieieirieeieeeeee ettt e 294
8.2. Richard Kessler’s Cremation EXperiments..........c.ccoovevrerceennennnne, 298
8.3. ThelList of Cremationsin the Gusen Crematorium...........cccccceunee. 301
8.4. ThelList of Cremations at the Westerbork Crematorium................ 306
8.4.1. Adults Cremated Individually .........cccoereriereriereeieeeiene 308
8.4.2. Infants Cremated INdividually ..........ccoevenecniininnerceeen 308
8.4.3. Infant Double Cremations...........ccceevevereresesiesesesereesens 308
8.4.4. Mixed Double Cremations..........cccceeeveeresieeseenie e seese e 309
8.4.5. Staggered CremationS.........ccccvevuerieriereeriereriesiesieseeseeseeseeseeneens 310
8.5, CONCIUSIONS .....eeeueeieie et sne s 311
The Cremation Capacity of the Cremation Furnaces at Auschwitz-
2 G = SR 314
9.1. Continuous Operation of the FUrNaces ..........cccocvvivvvvereeceeneseenn, 315
9.1.1. TheFormation of SIag ......cccevveieriiieieeeeee e 315
9.1.2. Slag REMOVA ......coveieieeeeeee et 316
9.2. Concurrent Cremation of Several COrpSeS ......cvvvvvvvrereereereeseenens 317
9.2.1. Experiments with Animal-Carcass-Incineration Furnaces....... 317

9.2.2. Experiences with the Westerbork and Gusen Crematoria........ 319



C. MATTOGNO, F. DEANA, THE CREMATION FURNACES OF AUSCHWITZ, PART 1

10.

11.

9.2.3. Documents on Multiple Cremations.............ccoeereeenererereenens
9.2.4. Thermal Inadequacy during Water Evaporation......................
9.2.5. Thermal Overload during Main Combustion ..............cccceeene..
9.3. Soviet and Polish Technical Investigations..........ccccceveveveneriennns
9.3.1. The Soviet Report on the Kori Cremation Furnaces at KL
LUbliN-Majdanek .........cooerierieieieieeere s
9.3.2. The Soviet Report on the Kori Cremation Furnaces at KL
SACNSENNBLSEN......ccuiiiiiieieiee e
9.3.3. The Soviet Report on the Kori Cremation Furnaces at KL
SEULENOT ...
9.3.4. Discussion of the Soviet Reports on the Kori Furnaces..........
9.3.5. The Soviet and Polish Reports on the Topf Cremation
Furnaces at AusChwitz-Birkenau............cccoeereeenieiencnineneenens
9.3.6. The Presence of Child COrpses.........ccoevveereereieneieneneneneenens
9.4. Maximum Theoretical Cremation Capacity ........ccccceverererierennens
9.5. Normal Cremation CapaCity........cccceeerreererenene e
9.6. Discussion of the Zentralbauleitung Letter of 28 June 1943..........
9.7. The Durability of Refractory Lining ........ccoceevvvieeieeveievesesennens
9.8. The Effective Equivalent Operating Time of the Birkenau
Cremation FUMNACES.........covvereeeeieree e
9.9. The Auschwitz-Birkenau Crematoriain the General Operation
Of thE CAMP ...t

Heat Balance of the Topf Furnaces at Auschwitz-Birkenau...............
10.1. Remarksonthe Method Used ..........ccccceviieiinenencnenee e
10.2. Technical Data.........cccceiueriinieiiinienieeece e e
10.2.1. BasiC Dataon COKE........ccveveeeeeieieieeeeeeeeeseeseeseeeessesaenees
10.2.2. Basic FUrNace Data..........ccceeveeeeieeie e
10.2.3. BasiC Data on COrPSES.......ccveeeeeeeieeeeeeeeeseeseesaeseeseessesseees
10.3. Heat Balance of the Double-Muffle Furnace at Gusen ..................
10.4. Heat Balance of the Double-Muffle Furnace at Auschwitz............
10.4.1. Heat L0osses for the COrpses........c.covveenereneneenieenreeseneeeens
10.4.2. Heat Losses from the FUrNace..........ccoevveeeeeieviesiesierieseeseenn
10.5. Remarksonthe Heat BAlanCe .........ccccoevvrieveneneeeeerene e
10.6. Hesat Balance of the Topf Triple-Muffle Furnace............c.ccceennee.
10.7. Heat Balance of the Topf 8-Muffle Furnace ...........c.cccccevvreennnne.
10.8. Observations on the Coke Consumption of the Triple- and 8-
MUFFIE FUMNBEES ... e
10.9. A Comparison with the Kori Furnace at the Westerbork Camp
and the Kori Slaughterhouse FUrnaces..........ccccecvevevevenesecveneen,
10.10.Some Thermal Aspects of the Triple-Muffle Furnace....................
10.11.0n Claims of Flaming Chimneys..........cccceeevvnerieeeeresese e

The Cremation Furnaces Built by Other German Companies. Kori,
Ignis-Huttenbau and Didier..........cooeiiiineneeeee e
11.1. Historical Remarks Concerning the H. Kori Co. of Berlin.............
11.2. The Coke-Fired Kori Cremation Furnaces for the Concentration

11.2.2. The “Reform-Eindscherungsofen”...........ccocooeveoeneienennenennene
11.2.3. The Furnaces in the Crematorium at the Dachau Camp..........



8

C. MATTOGNO. F. DEANA, THE CREMATION FURNACES OF AUSCHW TZ, PART 1

11.2.4. The Furnaces at the Stutthof Crematorium .........cccceeeveeeenneen. 393

11.2.5. The Furnaces of the Crematorium at Sachsenhausen............... 394

11.2.6. The Furnaces of the New Crematorium at L ublin-Majdanek... 394
11.3. The Oil-Fired Kori Cremation Furnaces for the Concentration

(021 01 0 J PP 398

11.4. The Qil-Fired Cremation Furnaces Built by Ignis-Hittenbau
A.G. at the Terezin CrematoriUum ........cccveererrererermeeneseeseseeeennas 400
11.5. The Didier Cremation Furnaces for Concentration Camps............. 405

11.6. Comparison of the Designs by Kori, Ignis-Huttenbau, Didier
=00 I o SRS 407

12. The Topf Furnaces and Regulations on Cremations in Greater
Germany at the Outset of World War [l .......cccccevvvevceeveveneceee e 409
F N o] 1= T [ 419
T I = 419
1.1. List of Cremations at the Westerbork Crematorium...........c.cccu...... 419
1.2. List of Cremations at the Terezin Crematorium ...........cccceeveevrvenns 425
1.3. Summary of the Topf Company’s Activities at Auschwitz-

BIFKENAU ...t e 433
1.4. Patents (and Patent Applications) by JA. Topf & Sohne............... 434
1.5. Patent Applications by Department “DE” of J.A. Topf & S6hne...435
2. GlOSSANY ..viviieieeeee st e b e e 437
3. SYMDBOIS...ceece e s 444
4. Abbreviations of Archive Names..........cccoeeninineinineneseeseseeee 445
L =TT o)1 ToTo ir="o] 447
5.1. Alphabetical LiStiNg.......ccooreirireiniinieenereee s 447
5.2, SUDJECE LiSING..cveiiieieeiiierieesie ettt 461
5.2.1. Modern Cremation.........cccoeereeerieneneneeesie e 461
522, Topf & SONe, Erfurt.........ccoveieiiiieeeeeeeee e 473
5.2.3. HOIOCAUSt HIiSIOTY .....ovevieieieieeeee e 474
B. INAICES ...t 477
B.1.  NAIMES...eeieiirieie ettt ettt sttt 477
6.2.  CoNCENtration CamMPS........coueuerierieieriereeie sttt 480
6.3. Crematorium Locations (Civilian) .........c.ccoeereneinenniieseenee 481

Part 2: Documents (separ ate book)
List of Documents

Civilian Cremation Furnaces
TOPF, Civilian Activities
TOPF, Correspondence with the SS



C. MATTOGNO, F. DEANA, THE CREMATION FURNACES OF AUSCHWITZ, PART 1

Part 3: Photographs (separate book)
List of Photographs
I.  Photographs 1-35: Gusen
1.  Photographs 36-50: Dachau
[1l.  Photographs 51-85: Mauthausen
IV. Photographs 86-110: Auschwitz Main Camp
V. Photographs 111-215: Buchenwald
V1. Photographs 216-235: Auschwitz-Birkenau
VII. Photographs 236-332: Kori Cremation Furnaces
VII1. Photographs 335-344: Kori Furnaces in Other Camps
IX. Photographs 345-362; Terezin
X. Photographs 363-365: Urns
Xl1.  Photographs 366-367: Stoking Tools
XIl. Photographs 368-370: Cremation Experiments
XIlI. Color Documents from Part 2






C. MATTOGNO, F. DEANA, THE CREMATION FURNACES OF AUSCHWITZ, PART 1 11

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 genera 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 stand-
point, 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, asis highlighted by
anumber of more-recent pseudo-scientific works on the issue:

— Thefirst case in point is Robert Jan van Pelt’s study on Auschwitz (van Pelt
2002), which | 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 ab-
solutely 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 claim-
ing 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 Ausch-
witz 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 vari-
ous significant documents (www.TopfundSoehne.de).

Personally, | 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 en-
sued, he has always been arich 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. Thanksto him, as well as
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others, | 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 publica-
tion of Pressac’s first book in 1989 prompted me to widen the perspective of my
approach and to include the historical context aswell.

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 Vi-
borgskaya. An update of my study on the basis of the new documents that Pres-
sac had identified (some of which | had already seen as copies in the Auschwitz
Museum’s archive) appeared ayear later (Gauss 1994, pp. 281-320).

In 1995, together with Jirgen Graf and the late Russell Granata, | was able
to view, in the Moscow archives, the collection of some 88,200 pages of docu-
ments stemming from the Auschwitz Central Construction Office (Zentralbau-
leitung). The collection contains a massive correspondence between that office
and the Topf & Sthne Company of Erfurt, which had built the Auschwitz cre-
mation furnaces. In 1997 and 1998 | found further important documents in Po-
land and Holland. In the spring of 1999 | visited, among many other sites, the
museum and the crematorium at Terezin (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, | 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 lim-
ited 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 considera-
bly, both into the historical domain and into the field of technology, and a pub-
lication 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, | have continued to search for and collect
more sources and documents.

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

Furthermore, in view of the fact that cremation furnaces are, fundamentally
speaking, nothing but combustion devices, | felt that it would be helpful for the
reader to become, on the one hand, acquainted with the general principles of
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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 de-
scription 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 evauate
the Hol ocaust accounts of cremations at Auschwitz.

Finally, as the Auschwitz cremation furnaces were products of the technolo-
gy of their era, | 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 devic-
es 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 presenta-
tion 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 to-
day.

The scientific cremation experiments carried out in Germany (and in Swit-
zerland) 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 corre-
sponding 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, | have
not neglected the legal and statistical aspects of cremation, especialy for the
case of Germany. The above topics are presented in Unit | of the present vol-
ume; by their very nature, these topics apply to the present, therefore the treat-
ment of the problems will often refer to our day and age, especially when it
comes to the descriptions of the various devices.

In Unit I1, | 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 elec-
tricity. | have also presented the numerous patents (and patent applications)
granted, acquired or filed between the 1920s and the 1950s.

After this genera introduction concerning the Topf line of cremation furnac-
es for civilian use, | have taken up the cremation devices which the company
supplied or designed for the concentration camps, starting with those for Da
chau 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 cremationsin that camp.
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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 awide variety of documents.

For the determination of the duration of the cremation process, | 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.
Kesder in Germany at the end of the 1920s and those stemming from the exper-
iments 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.

| have also taken into account a large portion of alist of cremations at Gusen
and the nearly complete list of cremations at the Westerbork Crematorium. The
name lists of cremations in the Terezin (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 ac-
count 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 Prifer, 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-Bir-
kenau contains a preliminary evaluation of the limits of the continuous opera-
tion of the devices (imposed by the unavoidable formation and the necessary
remova of slag from the hearth) and of the loading of the muffles, i.e. an evalu-
ation 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 experi-
mental data (tests run in the crematoria at Westerbork and Gusen, as well asin
slaughterhouses).

The Topf furnaces at Auschwitz-Birkenau were designed for individual cre-
mations, and aleged 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 Lu-
blin-Majdanek, Sachsenhausen and Stutthof Concentration Camps, which are
presented here for the first time in English translation and with their propagan-
distic digressions removed, supply us with an indirect confirmation of this view.

In the present treatise | have not limited myself to the mere verification of
numerical data, but | 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 fur-
naces — is based on a sound experimental footing: the consumption of the Topf
double-muffle furnace in the crematorium at Gusen with its average consump-
tion of 30.6 kg of coke for 677 individual cremations. Compared to my sum-
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mary 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 amost-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 aso 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 asimple furnace | 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, |1 have also made an extensive analysis of the oil- and coke-fired fur-
naces supplied to the concentration camps by Topf’s magor competitor, the Hans
Kori Co. of Berlin, as well as those installed at the Terezin Camp by Ignis-
Hittenbau Co., undoubtedly the most-efficient devices built anywhere in Eu-
ropein the 1940s.

The final problem dealt with in Unit Il concerns the legal requirements re-
garding the cremations in the concentration camps and the compatibility of the
furnaces in use there with those requirements. In that context, | 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 cof-
fins and urns for the asheswastherule.

To make the text more-easily readable, | have added an Appendix which
contains the extensive details of cremation statistics for Westerbork and Terezin
(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 de-
scriptions of the Topf Co.
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As the trandlation of German technical terms in the field of furnace technol-
ogy sometimes presents difficulties even for persons fluent in the language, |
have added a glossary, which aso contains the essential explanations. As far as
the administrative terms which appear in this work are concerned, | refer the
reader to the glossary of my study on the Central Construction Office at Ausch-
witz (Mattogno 2015, pp. 164-174).

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

| have, above al, brought together the German historical and technical litera-
ture which exists on this subject, supplementing it with the patents concerning
civilian/commercia systems to the extent that such documents still exist (many
have been lost on account of Allied air raids). At the same time | have been in
touch with various manufacturers of cremation equipment and have personaly
visited severa crematoriain Italy and France.

For a better understanding of the functioning of the Topf and the Kori sys-
tems, | have studied the available German documents, especialy those of the
Central Construction Office at Auschwitz as well as other documents preserved
in various European archives. As aresult, Part 2 of this study contains 300 doc-
uments, many of which are heretofore-unpublished or -unknown even to spe-
cialists. The first 109 documents concern civilian cremation systems, Nos. 110
through 162 refer to the civilian/commercia activities of the Topf Co., and un-
der Nos. 163 through 300, finaly, we have a selection of the most-important
documents regarding the Topf cremation systems at Mauthausen, Gusen, Buch-
enwald 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 ad-
ministrative questions, and on the bureaucratic formalities for cremations in the
concentration camps.

In addition to my archival studies, | 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 op-
tional use with oil) identical to those installed in Crematoria Il and |1l at
Birkenau;

— Dachau: 1 double-muffle coke-fired Topf furnace, originally a mobile fur-
nace 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:
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— Lublin: 5 coke-fired Kori furnaces; 1 mobile naphtha-fired Kori furnace;
— Stutthof: 2 coke-fired Kori furnaces; 1 mobile oil-fired Kori furnace;
— Terezin: 4 stationary oil-fired Ignis-Httenbau furnaces.

In Part 3 of thiswork, | have extensively illustrated the descriptions of these de-
vices with 370 photos — most in color — divided into twelve sections, each one
corresponding to a specific device. This collection contains illustrations of de-
vices heretofore unknown (the furnaces of the Terezin 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 treat-
ed 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
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Preface to the Second Edition

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

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

Due to a mishap, the update that | had prepared for the English edition was
not published, so that Schiile’s work is not mentioned in it. Thisomission is rec-
tified 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 “Snnreich
erdacht: Machines of Mass Incineration in Fact, Fiction, and Forensics” (An-
stett/Dreyfus, pp. 117-145), which | have refuted in a systematic and detailed
manner in a separate study (Mattogno 2020). Justyna Majewska’s Polish article,
whose title trandlates to “The Technicians of the ‘Final Solution’. Topf & Sohne
— the Furnaces Builders of Auschwitz,” is even-more-unfounded, while the arti-
cle “The Oven Builders of the Holocaust” by Annika Van Baar and Wim Huis-
man is completely devoid of historical relevance due to its “criminality” slant.

Otherwise, the 2012 text does not require major changes and is presented
herein arevised and corrected edition.

Carlo Mattogno, July 2021
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Unit I: Modern Cremation

with Particular Emphasis
on Furnaces Using a Coke-Fed Gasifier
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1. The Cremation

1.1. General Principles of Combustion Technology*

From the physico-chemical point of view, the cremation of a corpse is a hormal
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 avery small extent, sulfur). The differenceresidesonly 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.? 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)® under condi-
tions of ignition (ignition temperature) with the generation of heat, normally ac-
companied 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 aso 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 79 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

1 This subchapter is based on, i.a., Pierini 1977, pp. 209-214; Salvi 1972, pp. 72f., 76; Enciclopedia
Curcio... 1973, Val. 3, entry “Combustione,” pp. 1165f.; Giua/Giua-Lollini 1948, entry “Combustibi-
li e combustione,” Vol. |, pp. 991ff. Hitte 1931, voal. I, pp. 561ff.

2 Although green wood can contain between 30 and 200% of water as well; see Forest Products Labor-

atory 2010.

In certain installations, for example in steel works or in waste incinerators etc. operating at high tem-

peratures, the combustion agent is pure oxygen, which allows the necessary temperatures to be

reached.

4 Correctly speaking thereis 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 cal culations.
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The volume is expressed in Normal cubic meters (Nmg), the mass in kilograms
(kg). One Nm2 is equal to 1 m?3 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.® Throughout this study, when | speak of m3, one should always read Normal
cubic meters, unless indicated otherwise.

The reaction of the complete combustion of carbonis;

C+ 0O, — COs + heat

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

The reaction of the combustion of hydrogeniis:

Hz + % Oz — H20 + 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 mo-
lar mass 18 g/mol, as well as heat.

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

12 kg C + 32 kg O, — 44 kg CO; + heat
2 kg Hz + 16 kg O, — 18 kg H,O + hest

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):’

1kgC+3/1,kg O — 41 kg CO; + 8,130 kcal
1 kg Ha + /> kg O, — 8/, kg H0 + 34,500 kcal

Hence, for the complete combustion of 1 kg of carbon 3%/, = 2.667 kg of oxy-
genisrequired, 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 pro-
duced 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 (1.h.v.) of the fuel, which can be calcu-
lated by using the following equation (all rounded factors in kcal/kg):

l.h.v. = 8,100 - C + 28,700 - (H-%/g) + 2,210 - S— 600 - M, [1]

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 resultsin
1,293 g/m3.

5 The respective equation for sulfur is: 32.1 kg S+ 32 kg O, — 64.1 kg SO, + heat

7 For sulfur: 1 kg S+ 1kg O, — 2 kg SO, + 2,210 kcal; see Salvi 1972, pp. 72f.
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where C and S represent the masses of the respective elements, H-°/g is the
mass of hydrogen to be burned reduced by an eighth of the mass of the oxygen
already contained in the combustible,® and M is the liquid water (Moisture) con-
tent of the fuel, al in kg.

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

A=1157C+34.72(H-%%) +433S  inkg [2]
A;=8.95C + 26.85 (H-%%) +3.35 S in Nmg [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 “Ex-
cess 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 the-
oretical amount of air required for complete combustion (Ay), as.

Ae
m="% [4]

or by the ratio of the theoretical amount of CO» that would be produced, (COz)
and the effective amount of CO, (COgye) actually produced, i.e.:

COgz
M=o, (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+ %02 — CO + heat
If we use masses for this case, we have:
12 kg C + 16 kg O, — 28 kg CO + heat
and, for 1 kg C:
1 kg C + %12 kg Oz — %812 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 (Fis) produced by the combus-
tion of 1 kg of fuel can be calculated in the following way:®

Fis = 12.49 C + 26.46 (H-°/g) + 3.51 S+ N inkg [6]
Fis = 8.95 C + 21.17 (H-%/g) + 3.35 S+ 0.796 N in Nms [7]

8 A correction necessary to take into account that some of the matter in the combustible is already oxy-
genated to some degree.

®  Since the oxidation products of organic nitrogen compounds (N) are very diverse, thisis not treated in
detail here. These and the previous equations are taken again from Salvi 1972, pp. 72f.
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The quantity of water vapor (W) in the exhaust gases can be arrived at by using
the equations:

W=9H+M inkg [8]
W=11.19H + 1.243 M in Nm3 [9]

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

Ft=1249C+ 3546 H—-26.46%3+351S+N+M inkg [10]
F=895C+3236H-21.17%+3.35S+0.796 N + 1.243 M in Nm3[11]

The efficiency (n) of a combustion device — and this applies obviously to a cre-
mation furnace as well — isthe 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 be-
low 100%.

The heat losses, which influence the efficiency of the device in a major way,

can beidentified as four factors:

1. theexcessair;

2. thetemperature of the exhaust gases,

3. the unburned components in the exhaust gases and in the dag from the
hearth;

4. 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 com-

bustion 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 in-

creases, the heat lost through the chimney rises as well because of the sensible

heat of the discharged gases.

For example, afossil coal with an I.h.v. of 7,500 kcal/kg would have a theo-
retical combustion temperature of 2,280°C; if the gases leave the system at
500°C, thereis a heat loss of 19.2% of the |.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
dropsto 915°C and the heat losses due to the exhaust gases rises to 52.8% (Hdit-
te 1931, val. 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 con-
tent, which is determined by their specific heat capacity'® 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 (Com) of 0.312 kca Nm3 °C ! (Recknagel-
Sprenger, p. 47), amounts to 100 Nm? - (0.312 kcal Nm3 °C?! - 500°C) =
15,600 kcal; at 800°C, instead, it amounts to 100 - (0.331 - 800) = 26,480 kcal.

1 The number of kcal needed to raise the temperature of 1 kg (or here 1 Nm?) of a substance by 1°C.
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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 CO-
and the water vapor (which stems from the combustion of hydrogen and from
the water content of the fuel) in the exhaust gases:

C 100
[0.32 0536 o, T 0.0048 (9H + W)] (Te—to) -5, [12]

where W = water vapor
T = temperature of exhaust gas
to =temperature of outside air
Hu = Lhv. of fuel

The equation allows us to determine the percentage of heat loss for 1 kg of fuel.
Assuming the values of C, CO., H, W and Hy presented in Chapter 7, the heat
loss for Tr = 500°C amounts to 27.87% of the |.h.v. of the fuel, whereas for Tr
=800°C it is44.93%.

The effective |.h.v. of asolid fuel is always less than the theoretical value ar-
rived 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 gasifica-
tion of the coke (unburnt gases) escapes from the combustion process. For the
determination of the heat lost, a chemical analysisis needed. Experience tells us
that the unburnt fuel on the hearth contributes some 4-5%. The heat loss due to
unburnt gasesis given by

Fs (3,050 CO + 2,580 Ho)
I.h.v. [13]

Where Fscorresponds to the dry exhaust gasesin one Nm3,

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

157 -7.17 (3,050 - 1+ 2,580 - 1)
6.470

=9.78%. [14]

The heat loss by conduction and radiation is determined by the temperature dif-
ference 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 ¢, - P - (Tm — to), where ¢, = specific
heat capacity of the brickwork = 0.21 kcal/kg/°C, P = mass of the brickwork, Tm
= mean temperature of the brickwork = 800°C, to = 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 fur-
nace 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 thisway is given by the following equation:
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C=a-S (Tm—to) - Z [15]
whereC = heat loss (in kcal)
o = heat transfer coefficient (in kcal m2°C* hr?)
S =surface area of the furnace (in m?)
Tm = mean temperature of the refractory brickwork (°C)
to = ambient temperature in the room (°C)
Z =time considered in hours

If we assume, as an example, a uniform o = 0.7 kcal m2 °C* hr?, S =50 m?,
Tm =800°C, to = 20°C, Z = 1 hour, the heat loss would be;

0.7 kca m2°Cthr?t- 50 m*- (800°C — 20°C) - 1 hr = 27,300 kcal.

Before electric pyrometers came into use, the temperature of a furnace was de-
termined by Seger cones, made of mixtures of silicates and fluxesin the form of
pyramids with a triangular base; there were 59 types, each with a different melt-
ing 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 | Color Temperature
Incipient red 525°C Dark orange 1,100°C
Bright red 700°C Bright orange 1,200°C
Incipient cherry red 800°C | White 1,300°C
Bright cherry red 1,000°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% incombus-
tibles (ash; see Chapter 7). For the combustible substances he gave the follow-
ing 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
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70-0.65= 455 kg of water

70-0.30= 21.0 kg of combustible substances
70-0.05= 3.5 kgof 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:
1092 +70-100= 15.6% of carbon
147+70-100=  2.1% of hydrogen
483+70-100=  6.9% of oxygen
021+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%

29

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 fibrin! 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%
Thel.h.v. of 1 kg of fat thusresults as:
8,100 - 0.791 + 28,700 (0.1115 — 0.0975 + 8) = 9,257 kcal.*?

[16]

1 Fleck 1874, pp. 163f.; for fibrin, Giua/Giua Lollini (1948, Val. |1, p. 295) give apractically identical

composition: C = 53%; H = 7%; O = 23%; N = 17%; S = 1%. Fibrin (also called Factor 1a) isafi-

brous, non-globular protein involved in the clotting of blood.
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Thel.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. [17]

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

70 (0.12 - 9,257 + 0.15 - 5,422) = 134,690 ke, [18]

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

8,100 - 10.92 + 28,700 (1.47 — 4.83 + 8) + 2,210 - 0.21 = 113,777 kcal. [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. Actual-
ly, these percentages depend essentially on the fat and the proteins present in the
human body, but even in this respect, the data differ: Schldpfer, for example,
speaks of 10% fat and 20% proteins (as well as 1% of sugars; Schldpfer 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 amass of 70 kg thus contains (as kg and %):

12 According to another source, the value for animal fat is = 9.500 kcal/kg (DeHaan 1999, p. 28).
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C=6.6402 +6.6444 = 13.2846kg= 13.2846+70-100= 18.978%
H=0.8694 +0.9366 = 1.8060kg= 1.8060+70-100= 2.580%
0=29988+0.8190= 3.8178kg= 3.8178+70-100= 5.454%

N = 19404 kg= 1.9404+70-100= 2.772%

S= 0.1512kg= 0.1512+70-100= 0.216%

Total: 21.0000 kg = 30.000%
Thel.h.v. of the dry solids thus results as:

12.6 - 5,422 + 8.4 - 9,257 = 146,076 kcal. [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 |.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 Schiépfer
(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
resultsal.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; Loffler 1926, pp. 3f.):

1 kg of C burnsto CO; with 2.667 kg or 1.867 Nm3 of O
1 kg of C burnsto CO with 1.333 kg or 0.933 Nm3 of O
1 kg of Sburnsto SO, with 1.000 kg or 0.700 Nm3 of O
1 kg of H burnsto H,O with 8.000 kg or 5.600 Nm? of O
We therefore have as products from
lkgof C: 1.867 Nm3 of CO; [21]

1kgof C: 1.867 Nm?3 of CO
lkgof S 0.700 Nm2 of SO
lkgof H: 11.200 Nm2of H,O

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

CO2 0.509 Nm3/kg 0] 0.700 Nm?/kg
(6(0) 0.800 Nm3/kg N 0.800 Nm?/kg
SO» 0.350 Nmd/kg H20 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 H20: 1.8060 - 5.600 = 10.1136 Nm3
for Sto SOy 0.1512-0.700= 0.1058 Nm3

Total = 35.0217 Nm#
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of which (3.8178 - 0.7 =) 2.6724 are supplied by the corpse itself, so that the ef-
fective theoretical oxygen requirement is 35.0217 — 2.6724 = 32.3493 Nm?3 of
O, corresponding to

32.3493 - 100 + 20.9 = 154.78 N3 of air [22]
containing
79.1 - 154.78 +~ 100 = 122.43 Nm2 of nitrogen. [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= 24.80Nm3 of CO;

—from 1.8060 of kg H: 1.8060 -11.200=  20.23Nm3 of H,O"
—from 1.9404 of kg N: 1.9404 - 0.800 = 1.55Nms of N
—from 0.1512 of kg S: 0.1512- 0.700=  0.10Nm? of SO,

— from 45.5000 of kg H20: 45.5000 - 1.244= 56.60 Nm? of H,O"
Subtotal: 103.28 N~ asvapor

PlusN fromtheair: 122.43Nm3

Total: 225.71 Nms

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

1. Theoretical volume of necessary air:

Ar=8.95-13.2846 + 26.85 - (1.806 — 3.8178 + 8) + 3.35- 0.1512

= 155.08 Nm?3 [24]
Theoretical volume of moist exhaust gases:

F=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 Nm? [25]
The normalized volume of dry exhaust gasesthenis:

225.89 — (20.23 + 56.60) = 149.06 Nm? [26]
The maximum percentage of CO, becomes:

24.80 - 100 + 149.06 = 16.64% [27]

1.3. The Cremation Process

The cremation of a corpse proceeds in four functionally distinct, yet not tempo-
raly separated phasesin the following sequence:

1. desiccation (evaporation of water)

2. the gasification (evaporation of combustible gases)

3. the combustion

4. theincineration
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 tem-
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perature 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 no-
ticeable 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 (Bundesre-
publik 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
CO; and ash (Maccone 1932, p. 104).

As established by de Pietra Santa already at the end of the 19" 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 crania
bones separate, the seams between them split, and the brain, appearing as a car-
bonized 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 dis-
articulated. 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 combus-
tion of the skeleton proceeds from the head to the feet in keeping with the direc-
tion 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.; Klichenmeister 1875, pp. 74f.).

The mass of the ash is about 5% of the corpse’s original mass, its density
approximately 0.5 g/lcm?® (DaviesMates 2005, p. 134; Enciclopedia Italiana
1949, vol. XI, p. 825; Huber 1903, p. 17).
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The furnace will generally be operated in the following way:

Before the coffin isintroduced into the cremation chamber or muffle, the pi-
lot 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
isintroduced into the muffle. After the muffle door is closed, the furnace gener-
aly 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 considera-
bly. 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 gasis generated within the muf-
fle 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 thisis 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 de-
velops, the combustion will be incomplete, heat generation and CO, content
will decrease and the temperature will fall. Additiona air has to be fed at a suf-
ficient rate if an excessive cooling of the furnace isto 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 amost 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 dur-
ing 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 ademand for more air and hence a stronger draft. Slowly, though, as the cre-
mation 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 in-
troduced into the combustion chamber.

Cremation must be carried out between well-defined thermal limits: at tem-
peratures 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 tempera-
ture for the introduction of the coffin has been found by experiments to lie be-
tween 850 and 900°C (Kessler 1930, pp. 136f.). The maximum temperature that
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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 fur-
nace with a coke-fired gasifier. The drawings are those of the Wilhelm Rupp-
mann Company of Stuttgart (Germany) for the furnace installed at Biel*® (Swit-
zerland) in 1911.14

The furnace consisted of gasifier A (Generator), a cremation chamber L
(Verbrennungsraum, also called muffle) with its post-combustion chamber be-
low (Nachglihraum) and the heat recuperator (Rekuperator). In front of the
chimney there is aso 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 chim-
ney. 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 direc-
tion while the others were traversed by the incoming combustion air in an up-
ward 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 trav-
eled 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,

13 The French name of the town is Bienne, as it appearsin Documents 54 and 56.
14 Cf. the account of the test cremation for this furnace in Section 2.2.6.
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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 devic-
es (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 burn-
ing 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 sub-
sequently both the grate and the ash cool down,® thus reducing the formation of
dag. In thisway, “water gas” is aso generated in the gasifier (see next subchap-
ter):

C+HO= CO + H:

2.2. General Theoretical and Structura Principles

2.2.1. The Gasifier'®

The gasifier is a vertical chamber lined with refractory material on the inside.
The hearth isin its lower part and consists of the grate and the door for the pri-
mary 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+%0,< CO+29.2kcd

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

5 The evaporation of 1 kg of water absorbs about 3,800 kcal .
6 The following description is based on Enciclopedia Curcio..., vol. 5, p. 1842; Giua 1948, vol. 11, p.
382; Bordoni 1918, pp. 51-54; Heepke 1905b, pp. 31ff.
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C+ 02+ CO2 +97.2 kedl
2C0O - C+ CO2 +40.9 kcd

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

CO2+C< 2CO—-38.8 ked

Thus CO is produced by the direct reaction of C and O and by the reduction of
COs». 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 out-
side air (secondary combustion air) to form CO; once again, giving up part of
its heat to the muffle. Then the combusted gases pass through the post-combus-
tion chamber, enter the recuperator, then the flue and finally the chimney.

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

Leaving aside the minute quantities of hydrogen, oxygen, nitrogen and sul-
fur which the coke still contains and considering only the carbon, 1 kg of C re-
quires 2.667 kg of O and hence:

2,667 22 = 1150 kg of i, [28]
assuming a composition of air as being 23 kg of O, 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 N>. [29]

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

1kgof C+ 11.59 kg of air — 3.667 kg of CO,+ 8.923 kg of Na.
In successive layers we have accordingly the transformation of CO, to CO:
3.667 kg CO> + 8.923 kg N2+ 1 kg C — 4.667 kg CO + 8.923 kg N,

and the pure generator gas therefore contains, in theory,
100

4.667 - (@667 +8923) - 34.34% of CO [30]
and
100 — 34.34 = 65.66 % of No. [31]

Normally, though, one obtains from the coke a generator gas having the follow-
ing average composition: CO = 26%, N2 = 65%, CO, = 2.8%, SO, = 0.2%, CH4
= 1.5%, Hz = 0.5%.1" The I.h.v. of this gasis about 1,000 kcal/Nm3, the density
isabout 0.97 relative to air.

17 The sum of these percentages yields 96%. The rest consists of other gases, among them oxygen and
water.
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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

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

0.5714 - 100
23

= 3.53 kg of CO. [32]

=2.484 kg of air. [33]

The products from this combustion are:
1 kg of CO + 0.5714 kg of O — 1.5714 kg of CO»
2.484 kg of air — 0.5714 kg of O> — 1.9126 kg of N>

With preheated air and perfect mixing, the theoretical Excess Air for the com-
bustion of CO into CO; is a most 10%, but in practice the Excess Air is over
50%.

If 1 kg of CO is completely converted into CO, by combustion, 2,449 kcal
are generated. If areservoir 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 coa or coke bed heated to around 1,000°C. The
corresponding reaction is as follows:

C+H,O< CO+H;-28.6kca
Below 600°C, the reaction produces a mixture of CO, and Ha:
C+2H>0< COz+2H;-18.0 keal

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 ac-
cording to the first of the above two equations would theoreticaly be a mixture
of equal volumes of carbon monoxide and hydrogen with a caorific value of
2,810 kcal/Nm3. Under actual conditions, however, it has the following compo-
sition (by volume): CO = 38.5%; Hy = 52%; CHa4 = 1%; CO, = 4.5%; H,S =
0.2%; N2 = 3.8% and a cdorific value of 2,650 kcal/Nm3. Its density is 0.5330
relative to air; one Nm?3 has a mass of 0.689 kg.

In adevice 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 5to 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):
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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
dlides sideways along a specia track. An outer door is located in front of that
dliding door.

Because the front end of the coffin caught fire as soon as it entered the muf-
fle 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 cof-
fin was introduced, and discharged it to the exterior.

Initsrear portion the muffleis 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 falen through the openings of the
grate. Thisinclined plane for the ash has at its front end a space for the ash con-
tainer. 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 theinclined 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 perfo-
rations for the discharge channels through which exhaust gases flow into the re-
cuperator.

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 chan-
nels around the muffle in order to heat the latter merely indirectly from the out-
side. 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 low-
er part of the furnace, with usually two levels. It consisted of two counterflow
systems of intertwined channels with an appropriate upper opening in the muf-
fle 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
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flow in an upward direction. In that process the combustion gases transfer some
of their heat to the channel walls. As aresult of this, the heat disperses through-
out 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 re-
cuperator 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 get-
ting 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,'® 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 Gebriider Beck of Offenbach, the
tubes were replaced by arecuperator 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 in-
termittently 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 arecuperator, 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 alter-
nating 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 (Schlépfer 1937, p. 8; Kaiserliches Pa
tentamt, 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 regeneratorsis always hot in each phase of the cremation.

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

8 For the definitions of these terms see Chapter 4.
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During the cremation experiments run in the Biel Crematorium by the engi-
neer Richard Kesdler at the end of the 1920s, it was established that the recuper-
ator had another important function: the post-combustion of gases leaving the
muffle not completely burned (cf. Chapter 4).

2.2.4. The Chimney?®

The discharge of the exhaust gases from the furnace is assured by a system con-
sisting of a flue (Fuchs) and the chimney (Schornstein), sometimes supplement-
ed by a pilot flame (Lockfeuer) or aforced-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 in-
ternally with refractory material. It must also have a sufficient number of open-
ings 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 up-
stream of this point, Beutinger recommends the installation of athrottle, 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 isin 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 re-
placed 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, val. 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, gjecting 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
resistancein 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, especialy 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

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.
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the chimney should be avoided because they can lead to areduction 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 alayer of insulation on the inside, possibly made of refractory mate-
ria. 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 alayer of refractory bricks set with refractory mortar.

In the case of a cremation furnace with a coke-fired generator the main func-
tion 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=v-V2(N2-1) [34]
where H =resistance

vy = 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

c-l-P
H="T50" [35]

where c is a factor taking into account the size of the pieces of coke, | is the
thickness of the layer and P the mass of coke per 1 m? of grate surface (Lebras-
seur 1922, pp. 56f.).

The draft of the chimney can be natura 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 rough-
ly equals atmospheric pressure near sealevel). The measuring instrument is
called avacuum 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 isgivenin
mm of water column (mm Wassersaule, mmWs, in the German literature). The
draft can also be measured electrically by means of an instrument with ascalein
the form of the arc of acircle (Cantagalli 1940, p. 86).
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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 isafunction of the height of the chimney according to Salvi’s equation:

_ 1 1
E=129- (1 +0.00367 - ta 1+ 0.00367 - tf ) “he [36]

where E = draft
h.= height of chimney
t, = temperature of ambient air
tr = temperature of fumes

This equation aso alows calculating the height of a chimney as a function of its
draft:
he= — [37]

= 1
1.29 - ( 11000367 t 1 +0.00367'If)

For example, assuming he = 20 m, t; = 10°C, tr = 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 at-
tained. 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 de-
termines 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 3to 5 meters per second, depending on the size of the plant.

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

F-V-(1+a-t)

9 ="3,600 sec/hr - v [38]

where g= cross-sectional area of the chimney, in m2
F= fuel consumption in kg/hr
o= 1/273 001
t= fume temperature at the chimney basein °C
V= volume of the fumesin Nmd/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:

_ G:B-(1+a-t)
V' =1203- 3,600 sec/hr - q - v

[39]

where G = mass of gas generated by combusting
1 kg of coke (with Excess Air ratio m = 2)
B = mass of the cokein kg
g = cross-sectional area of chimney
y = density of thegas

2.2.5. Drying Out a New Furnace

The drying out of a newly built cremation furnace is a rather delicate operation.
If it isdone poorly, it can lead to damage in the wall structure of the plant. In his
classic work on cremation, Beutinger describesit as follows (1911, p. 127):
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“Snce a large quantity of water is introduced into the body of the furnace dur-
ing the construction of the furnaces, a thorough drying out is therefore neces-
sary after its completion, including the flue duct and the chimney. The drying
operation isto be done sl owly, 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 dis-
charge 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 dry-
ing 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, in-
cluding the control devices, the closures, the introduction trolley, etc. If the fur-
nace 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 tempera-
ture and hence to a decrease in the ability of the gasesto 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, corre-
spond roughly to the proportionsin 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 indi-
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vidual 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 be-
tween 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 com-
position is examined. The test cremation must be carried out in the actual pres-
ence 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 | 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 Bidl 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 Saughterhouse, 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 cof-
fin 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 isbarely 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 incandes-
cent 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 con-
sumed by the flamesin a relatively swift fashion.
Biel, 25 August 1911.
The Biel Association for Cremation:
The President: (signed) Albrecht
The Secretary: (signed) Fehlmann.”
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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 fol-
lowing centuries the cremation of corpses fell completely into disuse as a funer-
ary 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 Floréa 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.”? Two drawings of this monumental crematori-
um (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 quota-
tions in Greek, Latin and Old Saxon.?* 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. Kiichenmeister, 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 | 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. |
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 crema-
tions before such experimental incinerations were stopped by the government of
Saxony (Pauly 1904 p. 18).

2 On the Seine Department’s decree see in detail Lacassagne/Dubuisson 1874, pp. 32-35. “Floréa” was
the name of amonth in the revamped calendar of revolutionary France.

2L The speech, entitled “Uber das verbrennen der Ieichen” (“On the cremation of corpses”) was pub-
lished the year after (Grimm 1850).
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Italy soon placed hersdlf in the vanguard of the modern cremation move-
ment, both from the legal and the technica 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 regula-
tions.?2

Since 1874, the proponents of cremation in England highlighted its ad-
vantages 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
crematoriawas still being discussed.?

The 1870s saw a massive amount of work being done in this field, theoreti-
cal 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 Poalli-Clericetti Furnace and inaugurated on 22 January 1876 with the
cremation of the corpse of Alberto Keller.?* 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 an-
imal 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 Decem-

ber 1872) and of Gorini (1 Segptember 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

2 “La crémation & 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.

“A Discussion...” 1891; the origins of cremation in England are well outlined in Thompson 1884.

2 Pini 1885, p. 30; Paolo Gorini (1876, pp. 79-107) dedicated many pages to the narration of the ante-
cedents and the description of the event.

23
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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 thisregard (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 cruci-
ble 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
hisinvention that he gradually improved, until it became the “Lodigiano Crema-
tory” (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).?®

Brunetti’s device (1873) consisted of four little walls of ordinary brick, mak-
ing up the hearth, upon which was placed a thin sheet of steel which covered
only asmall part of the hearth. Above it was alarge hood linked to the chimney.
The corpse was tied to the steel plate with wire to keep it from falling off on ac-
count 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.8

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 Keller?” and for another two cremations.?®

% Pini 1885, pp. 130f. A detailed description is given by Wegmann-Ercolani 1874, pp. 30-33. In this
work one can aso find the drawing which | have reproduced as Document 6.

% 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 cremationsin Italy, Switzer-
land, 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.

2 The second cremation was that of the corpse of Anna Pozzi Locatelli, who weighed 50 kg and pro-
duced 3.6 kg of ashes. The cremation took one hour and 45 min. Polli 1876b; “La seconda crema-
zione...” 1876. The third cremation was that of the corpse of a man of 71 years of age from a hospi-
tal; the cremation took two hours and 30 min.; the corpse weighed 43 kg and left 2.3 kg of ashes. G.
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On account of its excessively high costs, it was dismantled afterwards and re-
placed 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 fur-
nace. 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 Ex-
hibition 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 Lagénardiére Furnace (Document 10) with its center muffle and two lat-
eral 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 cre-
mation 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 Sep-
tember 1877. The duration of one cremation was generally between one and a
half and two hours, with awood consumption of 100 to 150 kg. The Gorini fur-
nace inaugurated on 15 December 1887 at the cemetery of Pére-la-Chaise® in
Paris (Document 12), used 300 to 450 kg of wood for one cremation, which
lasted on average one hour and 45 min.*°

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 eguipment. The cremation was brought about by the flames

Polli 1877.

2 Today it is spelled Pére-L achaise.

%0 «|_acrémation aParis” 1890. The device and the first three experimental cremations, including an
analysis of the fumes, were accurately described by du Mesnil 1888.
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coming from a mobile gasifier and reaching the cremation chamber after having
passed through a connecting duct; they struck the corpse directly. The introduc-
tion 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 suit-
able metal trolley.

Another mobile cremation furnace, although never used, was presented dur-
ing the Brussels Hygiene Exposition in 1876 by Kuborn & Jacques (Documents
15, 15a). It consisted of a sort of locomative 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 connect-
ed to a vertical chimney stuck out of the car’s roof. The plant could cremate a
dozen corpses at atime. 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 | 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 wasin
a danted position and rested on a water-filled vessel (H) that cooled it. A sec-
ondary 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 inaugu-
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rated in Paris on 5 August 1889. Its schema (Document 19) shows a large gasi-
fier (A) with the loading funnel (C) and the opening for the stoker (D), the slop-
ing 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 in-
troduced by the Load Cart (K). Inside the cremation chamber the Coffin (M) is
engulfed by the flames, and the combustion products descend through the Re-
cuperator (E) into the Flue (1), 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
ahearth (asin the Gorini Furnace) or by the burning products of a gasifier (asin
the Venini Furnace). The system invented by Friedrich Siemens introduced the
process of totally indirect combustion by means of clean hot air, which domi-
nated 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 aregenerator 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,
Kuchenmeister, Roth and other celebrities of the medical field. The inventor de-
scribed it as follows (K lichenmeister 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 init.

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 dis-

appear 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 crema-

tion chamber through the regenerator. This air heats up in the regenerator to
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almost white heat, and in this state strikes the preheated and largely desiccated

body, provoking a rapid decomposition of all its combustible parts. The incom-

bustible parts decompose under the effect of heat asin a chemical process. CO,

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 fami-
lyinanurnor 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 dur-

ing 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 tak-

ing longer, e.g. the cremation of an entireanimal.”

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 crema-
tion in that furnace generaly took two hours and a quarter; 1,500 kg of lignite
were needed for afirst cremation and 250 to 300 kg for each subsequent one.®!

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 Cre-
mation 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 Gebruder 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 cof-
fin, 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 re-
placed 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

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.
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loading the fuel, the other for removing the dlag. The water container for cool-
ing the danting grate was at the bottom. The combustion gases, which formed
in the gasifier, left through avertical duct (Feuerhals) and mixed with the com-
bustion air on entering the cremation chamber (Verbrennungsraum). The com-
bustion 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-Offnung). 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 (Docu-
ment 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 arake 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 crema-
tion generally took one hour to one hour and a half.*

This type, together with the Schneider Furnace that we shall look at present-
ly, had al the essential features of the coke-fired cremation furnace with a gasi-
fier from which al 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 en-
tered 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 combus-
tion air for the corpse entered the channels of the recuperator through two con-
trollable openings located in the base of the recuperator at the front of the fur-
nace, 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 suita-

%2 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 tak-
en from that source.
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ble 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 asingle 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 le-
gal 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 main-
taining 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 Knds Furnace (Documents 29 & 29a) brought along more im-
provements 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, Vave 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 chan-
nels, 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 down-
wards through two vertical channels and then entered the recuperator; after hav-
ing 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 ex-
haust 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 direc-
tion, entered the two channels mentioned previously and flowed out into the ash
chamber with itsinclined 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 Gebriider Beck Co. of Offenbach.

The Fichet Furnace was inaugurated at the crematorium of Paris on 19 Janu-
ary 1891 (Document 30). The combustion gases of the large gas generator lo-
cated 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
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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 accommo-
date 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. Intro-
ducing 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 recu-
perator and from there into the chimney. The chamber floor had dits 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 severa 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 ail
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, lowa,
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 spe-
cial 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 di-
rectly, and the combustion products went through the hearth before leaving
through the chimney.®

3 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 exte-
rior; p. 48: furnace), Lancaster (p. 109: furnace layout; p. 239: frontal view with introduction car-
riage), Buffalo (p. 116: furnace with Venini System) and Cincinnati (p. 123: furnace similar to the
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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 aso 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 thistype 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 m? of gas for each crema-
tion.

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 deviceis 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 naph-

tha fed to the burnersis injected at a pressure of 300 mm [of water column]. Af-

ter 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 com-

bustion 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 pre-

heater. 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 cool-
ing 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 counter-
currently in natural convection because of its increasing temperature, reaches

Davies Model, but with asimplified structure).
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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 centu-
ry as a small-scale model by the Frankfurt Prometheus Co. and was used merely
for experimental incinerations involving afew 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 funda-
mental 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 con-
trolled individually by means of cams and cogwheels. Discharge of the combus-
tion gastook 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 | have been able
toidentify.

Figures 1, 2 and 3 of Document 35 illustrate a patent dated 19 December
1912 concerning a “Cremation furnace with gasifier connected to the combus-
tion 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 crema-
tion processis as follows (Kaiserliches... 1915):

“The gasifier (a) is directly linked, in the upper part of its front side, with the

cremation chamber (€) 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 (€) 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 dlits or apertures (h) in
both sidewalls of the combustion chamber are linked with the channels (i) ar-
ranged vertically in the lateral brickwork and with the regenerator (g). The ash
chamber (f) is also linked with the latter through dlits or openings (j). From the
ash chamber (f) several discharge channels (k) lead to the discharge channels

() 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 (0) 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 en-

tering at (b) and (c). The flame thus produced thins down in burner (d) and
darts as a clean bright flame into the combustion chamber (€). From here the
combusted gases pass partly through the dits (h) and partly through the perfo-
rated floor into ash chamber (f) and along its dlits (j) into the channels (i) of the
regenerator (g), flowing from top to bottom through its content, and then travel
through the discharge duct (0) 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
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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 open-
ing valves (n), these combusted gases are channeled through the draft channels
(K) of the ash chamber into the draft channels (1) under the floor and into the
chimney duct (m). Now the corpse to be cremated is introduced into the combus-
tion chamber (€), valves (n) are closed almost completely and the inlet air vent
(q) is opened. The air entering here rises towards the channel (o) through re-
generator (g) filled with the glowing bricks, enters the channels (i) and leaves at
high temperature into the ash chamber (f) through the dlits (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 gected. 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 dlits (j); they travel
through the discharge channels (k) into the discharge channels (I) 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 fur-
nace is ready for the subsequent cremation.”
As | have aready 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 pos-
sible 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 regenera-
tor 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 channelsi and valve k, which is open in this phase, and flows
through channels . The flame which forms travel s through the cremation cham-
ber 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 g, because valve k is now closed
and valve o is open. The developing flame travels through the cremation cham-
ber 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.
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The air entering through inlet ¢ heats up in regenerator e, rises and arrivesin
the cremation chamber a via channels f. In this phase, valve k is closed to pre-
vent 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 devel ops, heating regenera-
tor 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 re-
generator 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 | 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 fur-
nace can handle one cremation after another without interruption.

The patent of Max J. Kergel of Beuthen (Upper Silesia) presents a more-mo-
dern 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.
Thisisthe 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 (h?).

The operation of the furnace is as follows:

First of all, gasis 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 com-

busted 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 (€). When the

cremation chamber is sufficiently hot, the central channel (h) is closed and the
two side channels (h') 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 heat-

ing chamber (b) reach the air-feed channels (f) in such a way that the air which
isto 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
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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 pre-

heated by a heat source characterized by the fact that the heated air is parti-

tioned 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 char-

acterized 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 fur-
ther developed in a subsequent patent (9 September 1933) taken over by the
JA. Topf & S6hne Company of Erfurt on 27 November 1937 (see Unit I,
Chapter 3).

The patent of a “cremation furnace for corpses with naphtha combustion” of
the Korting brothers at Linden (30 June 1911; Kaiserliches... 1913a) does not
concern the substitution of a naphtha burner for the gasifier — obvioudy 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 Channelsf, 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 col-
lection vessel for the ashes beneath the cremation chamber having danted
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 Vave a and having as a floor Grate b below which there are two in-
clined Planes ¢ which end in Funnel d. Beneath Funnel d isacylindrical Shaft e
with a Bottom f which can be moved up and down, in which there is the Cruci-
ble 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
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out of Nozzlei. The bottom of the crucible is perforated; above the hole thereis
a Lid k with a channeled rim. Beneath the hole of the crucible, within the Sup-
port h, thereis avertical Duct h! with a Run-off Channel L.

The operation of the deviceis asfollows:

The flame projected from Nozzle i is distributed by Support h; the combus-
tion gases leave along Channel | 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 dlits 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 in-
clined Planes ¢ below, from which they dlide via the Funnel d into the Crucible
g. If azinc coffin is used, the molten metal flows into the crucible and enters the
vertical Duct h' viathe channels on Lid k; it can be retrieved at the outlet of the
Run-off Channel .

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 com-
ing out of the Nozzlei.

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 ele-
ments, 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 aimost 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 Vave 7 is opened and Switch 18 is thrown, al-
lowing current to flow to the electrical heating elements. The combustion air en-
ters 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
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then enters the cremation chamber at a high temperature through the dlit located
in front of the chamber door and strikes the coffin with the corpse. The combus-
tion 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 Ger-
many.

In the United States, cremation technology developed independently of Eu-
ropean 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 specia ducts, flowed the products of combustion of a hearth that was locat-
ed below the muffle (ibid., p. 109).

4. Cremation Experimentsin Germany in the 1920s

After the end of the First World War, the shortages of coa 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 coa resources with great economy. For that rea-
son, in the years following the war, German industry strove to optimize al of its
installations consuming coal or coa derivatives in an effort to obtain the great-
est possible efficiency.

This need for scrupulous heat management affected also the cremation fur-
naces. This had become inevitable, because the Prussian Law of 14 September
1911 permitted only cremation systems using clean air (completely indirect pro-
cesses), 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 spe-
cial cremation chambers separated from the hearth. The combustion products of
the hearth must not enter into the cremation chamber directly during the crema-
tion and must not heat it indirectly. The cremation must instead be executed in
the cremation chamber heated to the proper temperature by sufficient combus-
tion 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 asso-
ciation of the Prussian societies for cremation considered it to be improper that
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the corpse be touched by the flames and by the spent gases coming from the
gasifier — that was barbaric, areturn to the pyres of old.

At a time when the cremation movement was still contending with opposi-
tion, 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
afalse 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 actual-
ly 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-
Schoneberg with a proposal for the revision of the law of 14 September 1911.
Hans Kori stressed the inconsistency in the claim of aflameless consumption of
the corpse by pointing out that the body was normally introduced into the fur-
nace 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. Finaly, in the case of a completely indirect process, a strong tempera-
ture 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 cre-
mation 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 de-
tailed presentation of his proposal (Kori 1924).

The question was examined by the Berlin study group for energy conserva-
tion (Arbeitsgemeinschaft fur Brennstoffersparnis), which drew up an opinion
accepting Kori’s proposal and ending with the following recommendation (Ar-
beitsgemeinschaft... 1924):

“For reasons of heat technology and in the interest of fuel savings it is recom-

mended to modify the legal requirements of 14 September 1911 for the construc-

tion 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 Prus-

sian Law on cremations dated 14 September 1911, (Statutes p. 193) in Section

I1, 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 de-
vice in succession. The reports that, in consequence, have been requested by the
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regional state police have been submitted to the Berlin study group for energy

conservation for an opinion. | 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 object-
ed 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 al-
ready 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 previoudly, on 29 December 1924, an objection against the decree of the
Prussian Ministry of the Interior had aready been filed by the firm JA. Topf &
Sohne of Erfurt. | shall address this matter in more detail in Unit 11 of this study.
Here | 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 “Gen-
eratorgase” (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 com-
bustible gases produced in the gasifier should burn completely in the gasifier it-
self in such away 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 objec-
tionable 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. Mihling, 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 va-
lidity of the cremation process accepted by the Decree of 24 October 1924 and
its subsequent modification, al 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 aso 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 mem-
bers of the Berlin Study Group for Fuel Economy, Chief Engineer Tilly, dedi-
cated himself to the demonstration that the direct cremation system was eco-
nomically more advantageous, Chief Engineer A. Peters, general agent of the
Gebrider 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
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assert that the Beck Furnaces in the crematorium at Berlin-Treptow had re-

quired 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 genera 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
along scientific paper about them (Kesser 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 anoth-
er, more-modern one built in 1923 and based on the Gebriider Beck System us-
ing either gas or coke. Kessler was given the task of executing scientific crema
tion experiments in this furnace to determine the most-economical heating sys-
tem. The fuels used for the experiments were city gas, coke and briquettes.

During the preliminary tests, Kessler noted the various factors having a neg-
ative 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
thisis, 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 devicein

away 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 specia hermetic closure shown in Documents 42 and 43

(Figures 1-6).

Kessler held the following instruments to be absolutely necessary:

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

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

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

4. Severa thermometers to determine the temperature in the lower part of the
furnace and in the flue duct, and in particular the temperature of the combus-
tionair.

5. A manometer in case of operation with gas.
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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 op-
timum control of the cremation process. The experiments showed that the opti-
mum temperature for the introduction of the corpse was 850 to 900°C.

Another magjor factor adversely affecting heat economy was improper opera-
tion 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
ableto 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 | 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 ar-
rangement 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 am.)

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 dlight 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 am., 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 CO, 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 am. to 9 p.m.)

The first cremation began at 9:30 am. 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.
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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 com-
pletely — 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
am. 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 re-
mained unconsumed, so that the total effective consumption amounts to 436 kg.
During the loading, the door of the ash chamber normally stayed open to alow
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
(200 to 120 mm) during norma 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 avery 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. Therise 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, alower 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 her-
metically.
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The Temperature Curves

Document 48 shows detailed charts of the temperature curves as measured
throughout the cremation by various detectors throughout the furnace. For de-
tails 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 am.), 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
gasin 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 tempera-
ture 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 tempera-
turewas around 1°C.

During the preheating phase the CO, content was about 11% (Excess-Air ra
tio: 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
asfollows:

The coffin caught fire even as it was loaded into the muffle; it burned com-
pletely, or nearly so, within 15 to 20 minutes. The heat generated by its combus-
tion led to arapid 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 initialy 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 pri-
mary 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 afew minutes.
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This explains why the temperature Curve of the primary air in the lateral up-
per right-hand channel during the smoke-combustion phase (C) is the continua:
tion of the temperature Curve of the discharge gases in this channel during nor-
mal combustion (B), and also why the Curve for the discharge gases in the lat-
eral upper left-hand channel during smoke combustion should be the continua-
tion of that of the primary air at this point in normal operation (D).

During the smoke-combustion phase, the temperature of the combusted gas-
es (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 crema-
tion. 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
usualy 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 re-
spective 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 be-
gan. 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 wesakly, 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
al apertures closed, and the temperature of the muffle dropped accordingly.
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During the second cremation it fell to 575°C. Professor Schldpfer explains
(Schlépfer 1938, p. 152):
“Only in the early stages of the cremation, as long as the body is till lying in-
tact 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. ”
Kesder has not indicated the average CO; content and the Excess Air for the
eight cremations with coke. He has noted only that during the preheating phase,
with an average CO; 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 economi-
cally 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 CO, content with minimum excess air). The control equip-

ment mentioned initially gives the necessary indicationsin this respect.”
The chart for CO2 + Oy, which is shown above the temperature curves (docu-
ment 48), is insufficient to judge the economics of the combustion: there are on-
ly few data points, and they are moreover limited mainly to the initial stage of
the cremation. Here we have an average CO- content around 10 to 11% with a
few peaks at 17%. In the second phase the average CO; content dropped notice-
ably 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 re-
spective charts.

The cremation experiments with briquettes were similar to those with coke.
Of course, briquettes having a lower I.h.v. than coke, the fuel consumption in-
creases, as shown in the chart of the furnace operation (Document 47). The To-
tal 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 pat-
tern 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) risesin avery 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
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the combustion of the corpse and a decrease towards the end because of the ex-
cessair.

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; thisis

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 cof-

fin isloaded.

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, de-

pending 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 isintroduced, whereas with coke and briquette-fired furnaces there is till
enough heat flowing into the muffle from the gasifier to limit this temperature
decrease. AsKessler 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 tempera-
ture 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;

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

Consumption
. per cremation | per cremation
Fuel preheat | 8 cremations | Total (+ preheating) | (— 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 m?3 202 m? 25.250 m3 11.750 m®

The I.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/m? for city gas. Thisresultsin
the following table for the heat consumption in 1,000 kcal (Mcal):

Table 2: Energy Needs during Kessler’s Experimental Cremations

Energy consumed (Mcal)
. per cremation | per cremation
Fuel preheat | 8 cremations | Total (+ preheating) | ( prenesting)
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 devel oped
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 main-
ly 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 gasis one
quarter that for the case of coke. This depends on yet another important factor,
as explained by Kesder (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
al-the-more-true for a furnace designed to run exclusively on gas, such as the
Volckmann-Ludwig Furnace (cf. next chapter).
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The experiments described in this chapter were carried out under optimum
conditions using proper instrumentation and under the supervision of a special-
ized 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):

“l 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 aswell.

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 tempera-
ture 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 subseguent increase in internal pressure, an organ bursts in such a way
that its liquid diffuses into the cremation chamber, the temperature drops imme-
diately because the liquid evapor ates.

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 sub-
stances, 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 decomposi-
tion, 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.
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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 combus-
tion 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 recupera-
tor. 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, be-
cause 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 re-
spect 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; evapo-
ration, dissociation, decomposition, gas formation etc. of the parts to be burned
proceed rather slowly. When combustible gases — light and heavy hydrocarbons
asthey 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
thereis sufficient air, even hot air, and the technical process of combustion will
take place here. The lighter hydrocarbons will probably undergo combustion al-
ready 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 par-
ticularly 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
previoudly: H. Keller tried to maintain Excess Air at alevel aslow 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 de-
termine 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 experi-
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ments yielded data which complement those gathered in the late 1920s by Kess-
ler and H. Keller himself.

H. Keller’s account (1945b) includes various charts, which | have repro-
duced in the documents volume, and on which | 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),3* at the beginning of the cre-
mation of a 110 kg corpse, the volumetric gas rate (at 380°C) is 1,750 m3hr. It
goes up to 2,975 m¥/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 pro-
nounced 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 maxi-
mum 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 m#/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 evapora-
tion, 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. Ac-
tually, in the case of the 110-kg corpse, one could see only flames. When they
died down, the cremation was done.”

3 |n this document the two cremations of 21 August 1940 are represented by asingle curve.
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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 (Vy) is directly proportional to the absolute temperature and follows
the temperature according to the equation:

Vi=Vo(l+at) [40]

Where a = ,73°C? and Vo 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 equa-
tion:

Vo=Vi/(1+at) [41]

The values obtained with Charts 1a and 1b (Chart 2 does not show the tempera-
ture 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 m¥/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 m¥/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 to-
ward 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 a so 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 middie one the CO, + O, content, and CO- 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 in-
troduction of the coffin, is very dight; 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.
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The average amount of CO- 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| and Il refer to the temperatures in the cremation chamber and at the in-
let to the recuperator, Curve 11 shows the temperature of the air beyond the re-
cuperator, and Curve IV the temperature of the gases just upstream of the venti-
lator. AsH. Keller notes (ibid., pp. 24f.):

“If the second curve crosses over the first, we have in the [discharge] gas chan-

nels 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 ob-
servation 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 Furnacesin
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 furnac-
es with coke-fed gasifiers were perfected, but at the same time other heating
systems were developed using gas and e ectricity, 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 Kesder’s experiments; they
showed a marked improvement in efficiency. The Dessau engineer Peters re-
ported 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 crema-
tion 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 con-
struction of cremation furnaces — aside from J.A. Topf & Sohne of Erfurt, which
led the field in sales — were Gebriider Beck of Offenbach, Didier (later Stettiner
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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 discussin Section 2 of this pre-
sent chapter.

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

“In the most-recent Beck design, Fig. 3, the change from rectangular recupera-
tor channels to patented triangular sections ¢; and ¢; is of interest, asis the in-
crease of the cross-sectional areas of the discharge-gas channels c; at the ex-
pense of those of the air channels ¢, 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-com-
bustion air into the vault of the coffin muffle can be considered a further innova-
tion.

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 con-
tinuous 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 ¢, 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 arelatively unknown firm, W.
Miller 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 fol-
lowing items:®
“1. Supply of the bricks needed for the erection of the furnace, including sand,
lime and cement for about 10 m?® of brickwork in red brick.

35 W. Miiller, Ingenieurbiiro/Industrieofenbau. Allach bei Miinchen. Angebot auf einen Feuer bestat-
tungsofen mit Koksbeheizung nach beiliegender Zeichnung. An die Reichsfiihrung SS der NSDAP,
Minchen, Karlstrasse. 2 June 1937. AKfSD, 361/2111.
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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 eguipment: one coke hearth complete with front plate
[of grate], doors for slag and ash, door for hearth, the complete grate with sup-
ports 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 reversi-
ble 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 spe-

cialists, except for the supply of assistants and helpers.

7. Travel costsfor my specialists and their tools.

8. Expenses for the rail shipment of my goods to Dachau Sation 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 fur-
nace has been completed. ” (Emphasisin original)
The offered price of this furnace amounted to 9,250 RM (Reichsmark). Exclud-
ed from the offer were all building works not concerning the furnace directly
and aso “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 crema-
tion.”

The accessories for the furnace consisted of an introduction cart for the cof-
fin (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 dis-
charge channd (3.5 RM). The Muller Company offered furthermore the materi-
als 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 materi-
al up to ' 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 isreturned for the remainder of the combustion period.
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In the spaces between the individual refractory bars of the grate, along the cen-
terline 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
tothereal 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 refracto-
ry clay, drop down into the post-combustion chamber.
Thanks to the special system of controlled air flow and to the upward combus-
tion, 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 di-
rection 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 ef-
ficient 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 it-
self 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 %2 hours

To heat the furnace:

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

2. If in operation the previous day: 1 — 1 % hours.

3. If furnace isin operation every day: ¥2to ¥a 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. ”
(Emphasesin original)
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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 inven-
tion has a much-simplified and less-expensive structure and works with consid-
erable 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 need-
ed 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 con-
tact 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. Thisair 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 com-
ing from them do not strike the walls of the muffle but only the object to be cre-
mated. In addition to the muffle there is a post-combustion chamber [Nach-
brennraum] 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 com-
busted 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 asare-
spective horizontal section [cf. Document 61].

A muffle b formed by a brick lining a serves to receive the abject ¢ to be cremat-
ed. 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
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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 tablei. This
tableislow and rounded so that the remains of the cremation can be moved eas-
ily through the door | into the post-combustion chamber d by means of a rake. A
closable channel k suppliesthe air for the smoke combustion behind tablei.
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 de-
vices v in the pipes u or by means of valves, dampers or similar, not shown. For
theinitial 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 muf-
fle 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 heat-
ing with gas, any other kind of fuel may be substituted.

When the ignition temperature of the object to be cremated is reached, the com-

pressed-air vents o and p must be controlled. They can be operated either indi-

vidually 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 ob-
ject 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

thereis a closable opening g for the removal of any metal residue (zinc).

Claims:

1. A cremation process characterized by the fact that in the muffle of a crema-

tion 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 charac-

terized by the fact that a cremation muffle is equipped with nozzes for the intro-

duction of controllable air jets which, on being gjected, 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 downwar ds 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
alengthy report on the results of the operation of the first furnace (2,500 cre-

% Volckmann 1930; the text states “3,500,” but this is a mistake later corrected by Volckmann (1931, p.
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mations 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 Prifer of
the JA. Topf & Sohne Co. of Erfurt. A feud ensued, into which Richard Kessler
was aso drawn. We will come back to this question in Chapter 1 of Unit Il 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 thisrespect. For greater clarity, we also publish Kesser’s drawings which
provide us with schematic representations of the two furnaces in question (Doc-
ument 62):°

“The furnace differs from those built in the past in that it has neither recupera-
tor nor grate. It consists essentially of a muffle of refractory brick 90 cmwide 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 dlip 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 dleeve 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 isfed cold air from a motor-driven bellows
pump. The various diffusers and their control valves allow the air feed to be di-
rected to individual parts of the furnace. [...]

The furnace is characterized by the fact that

80).

37 Hellwig 19314, pp. 396f. A few months later this journal published areply by Volckmann and Lud-
wig on the question of the acceptability of their furnace in Prussia (V olckmann/Ludwig 1931) and
Hellwig’s reply (1931b, pp. 616f.).
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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, control-
lable injection devices whose direction can be controlled [Document 63];

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

5) the floor of the muffleis dlightly slanted diagonally.

In Issue No. 5 of the second year of Zentralblatt fiir 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 m33! either, but about 1.0-1.1 n?
for each corpse, as opposed to 11-15 m? in crematoria having the same frequen-
cy [of cremations]. The savings are therefore quite considerable and the operat-
ing cost for each cremation are at present 1 m? 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 tempera-
tures (between 500 and 650°C):[*¥ 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 metersis 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 sand-
stone 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

% The reference isto Volckmann’s assertion in the journal mentioned above to the effect that the exper-
imental furnace at Hamburg had carried out 3,500 (actually 2,500) cremations with 100 m? of gas, i.e.
an average of 0.03 m?3 per cremation.

3 Coffin-introduction temperatures.
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to legislation now in force, this furnace is not acceptable in Prussia because it
houses — albeit in two separate |ocations — two corpses at the sametime.”

In 1932, after the demoalition 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 (Schumach-
er 1939, pp. 24f.; cf. Manskopf 1933, pp. 772-775):.

“Each of the four furnaces installed for Hamburg has three powerful gas burn-
ers, one with an hourly throughput of 30 m3, the other two set up for an output of
5 m? 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 direc-
tion, 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 con-
trast to older types, the cremation air is brought only to those points where it is
needed at that moment. Only in thisway isit possible to carry out the cremation
with clean air only. The cremation proceeds practically without smoke and re-
quires 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 m? per cremation for intensive use of the furnaces. Thanks to the elim-
ination 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 op-
eration 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 | quote foremost the pre-
cise technical description of the device (Wolfer 19323, pp. 151-154):
“The Volckmann-Ludwig furnace, designed by the Hamburg civil engineer
Volckmann together with the engineer Ludwig and tested in the Ohlsdorf crema-
torium 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
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and completely closed muffle which encloses the coffin in the tightest way possi-
ble. A recuperator has been entirely left out, except for a small preheating de-
vice for the combustion air. The design, with its compact structure and a consid-
erable reduction in the heat accumulation, aims for a minimal preheating time
and minimal heat consumption. Furthermore, this design is especially notewor-
thy 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 Suttgart 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 devel opments.

The cremation facilities already existing at Suttgart 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 min length in a gas-fired furnace turned out to have been entirely un-
founded. 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 open-
ing 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 Suttgart 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 satisfacto-
ry 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 experi-
mental 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 thelid 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 com-
pletely, 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 simultaneoudly present in the same furnace is completely
eliminated.
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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 obvioudly entails a slight increase in gas consumption. The unloading of
the furnace after each cremation is not done, as in Hamburg, by opening the in-
troduction 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 ma-
nipulation 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, howev-
er, 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 es-
thetics and reverence, which are always stressed, with good reason, by the pro-
ponents 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 dlits (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 of-
fers 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 fur-
nace. 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 dis-
charge 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. Fur-
thermore, the aluminum sheets of the furnace cladding are internally lined with
Heraklit boards [fiber boards].
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To enable the draft channels to be properly cleaned, especially the flue duct be-
low 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 m? per hour each, which
cover the upper part of the muffle and are mainly used for preheating and for in-
termediate 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 n?; 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 gen-
eral principles of cremation by generating a live flame. Finally, there is another
burner with an hourly throughput of 5-6 m? 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 n?® 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
diffusersin 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 de-
vices 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 ob-
servation 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 occa-
sionally when the coffin is introduced.

Among the instruments for the control of the combustion, we have two eectric
pyrometers (Semens & Halske system) — one in the front section of the furnace
vault, the other in the vertical smoke duct — which record the respective temper-
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atures automatically on a recorder likewise furnished by Semens & Halske. The
temperature of the muffle, moreover, can be followed by means of a normal in-
dicator. 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 utili-
zation of the furnace on Monday, October 19th, 1931, at 3 p.m., some 84 n® of
gas were consumed. At that moment, the pyrometer gave a reading for the tem-
perature 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 cer-
tainly lower, because the furnace was of course far from having reached a
steady state.
The first cremation required 25 m? 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 m? 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 m2 per corpse

Wolfer furthermore published two charts for the cremations carried out on Oc-
tober 23rd and 30th (Documents 81 and 82). The five cremations of October
23rd were done at atime 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 there-
fore very low: 19 m3, or 3.80 m? 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 for-
mation 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 par-
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ticularly important, precluding, as it must, the risk of mixing of ashes from dif-
ferent corpses. From the thermal and economical point of view the essential in-
novation was the combustion air feed to the muffle, which was designed in such
away 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 ac-
tivity, the muffle still had atemperature of 300 to 350°C the following morning;
after aday 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 Volck-
mann-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 reguirements for a non-manual
removal of the ashes from the furnace, Didier designed and patented a tiltable
cylindrica furnace, gas-fired, which alowed 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 pa-
tented 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, ¢) 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 (€) for the passage of the ash-

es.

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
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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 con-
trolled 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 differ-
ent 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 up-
per 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 combus-
tible 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 Winter-
thur, which installed two gas-fired furnaces in the Zirich 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 dis-
charge 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 Zirich Furnace by means of
a brush running on arail.

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 de-
mand 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 (Gesell-
schaft fir Gas- und Kohlenstaubfeuerungen, Essen). They allow both the prima-
ry 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
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produces a long and wide flame. In order to obtain a good radiation, the tem-
perature 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 heat-
ing. 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 ad-
joining 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
iswell 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 Zirich 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. Dur-
ing 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 ser-
vice.
The gas consumption depends primarily on an experienced and attentive opera-
tor, 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 particu-
lars 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 av-
erages 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 be-
ing 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 con-
sumptions of 28 and 26.9 m3 of gas for each cremation respectively. The tem-
perature of the preheated air (lower curve) stayed around 200°C, that of the
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combusted gases in the lower channels of the recuperator (middle curve) fluctu-
ated 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 crema-
tions took place in Furnace | on 112 operating days with an average consump-
tion of 34 m3 of gas per cremation (about 136,000 kcal); Furnace |l saw 288
cremations on 92 days with an average consumption of 59 m? of gas (about
236,000 kcal) per cremation. In comparison, the coke-fired furnaces, which had
been in service previoudly, had cremated 1,834 corpses with an average con-
sumption 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 Zirich Crematorium in 1935
(Document 69). It exploited the operational experience gathered in the mean-
time with Furnaces| and 1.

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

Professor Schlépfer published various technical charts which are of particu-
lar interest. Here we will examine those which give the CO; content in the com-
busted 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 CO- content over five consecutive cremations done in
Furnace 11 with air feed from above. Initially the CO; 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 111 with lateral air feed. Nine corpses were cremated on that
day. The CO, 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 timein relation to the CO, content of the combusted gases. We see
that for a CO- 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 11 and I11.

The heat balance of Furnace |1 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
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losses have been arrived at experimentally. The daily heat loss due to conduc-
tion and radiation is 720,000 kcal. On Schldpfer’s chart, this heat is distributed
over the number of cremations (actually, over the hours of operation of the fur-
nace), and in this particular case, it amounts to 720,000 +10 = 72,000 kcal per
cremation.

5.3. Electrically Heated Furnaces

Aswe have seen in Chapter |1, the use of electricity was considered as early as
the beginning of the last century and was then perfected and used for the first
timein an actual cremation furnacein 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 JA. Topf & Sohne of Erfurt.

Friedrich Hellwig published a vertical cross-sectional view of this furnace
(Document 74) and commented on it as follows (19314, pp. 397f.):

“On the side walls of the cremation muffle V there are heating elements H. Oth-
er elements are located on the sides of the inclined planes and below the floor
O. The combusted gases |eave 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 chan-
nels 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 dlits 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 recupera-
tors 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 gen-
erated, 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 m? 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 m? and an output of 21 kKW.

¢) Thefloor of the muffle with a total surface area of 1.4 n? 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 m? of gas on average, the consumption would be some 156
kWh per cremation.
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Group a) on the one hand and groups b) and c) on the other are separately con-
nected 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
mm?, which would correspond to a diameter of 10 mm. They have a large ther-
mal 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 Cremato-
rium 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, Czechodovakia (July
1937) (in that order; Phoenix 1938, p. 18).

The eectric furnace at Biel was built by Brown, Boveri & Co. of Baden, a
company still active in this field today,* 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 19354,
pp. 65-70; H. Keller 1935c¢). | 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 m?3 for the coke furnace.
With respect to the duration of acremation, 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.*y 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 tempera-
ture 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 cre-
mation. But there are other corpses that do not want to burn, requiring three

%0 The present name is BBC Brown Boveri AG (cf. Chapter 11).
4 Asreference point for the end of the cremation, Keller obviously assumes the moment at which the
ashes are removed from the furnace.
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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 CO,; with corpses that are difficult to burn, this value goes
down to 4%. The cause of this interesting phenomenon is still unknown and re-
quires further scientific research.
In the case of a normal body, the duration for the electric furnace at Biel is
around two hours. The CO, content is 14-16% initially, stays at that level for
about one-half hour, and then decreases continuously until the end of the crema-
tion 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 CO, content are minimal, and
the combustion temperatureislow.”
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 crema-
tions (Documents 83 and 84). The six curves of these charts refer to the follow-
ing 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 en-
try 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
eectric 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 crema-

tion chamber and the ash-collection chamber. Alongside and below the ash-col-
lection chamber are located the post-combustion channels in which the smoke
combustion takes place.
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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-combus-
tion grate in a glowing state; they thus burn out completely to the point of turn-
ing 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 chim-
ney. 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 chan-
nels.

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 preheat-

ing 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 equip-
ment only 0.25 m? 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 recu-
perator, 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 cremato-
rium at St. Gallen (Document 85), which shows a considerably shorter crema-
tion 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, evenin
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 crema-
tions 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 ma-
jor proponents of electric heating at that time (H. Keller 1935b, p. 176; Jordan/
Deringer 1936, p. 16).
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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 inexo-
rable decline; their destiny now was demolition®? 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 du-
ration 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 hu-
man body, whose protein structure strongly resists combustion, as has aready
been noted by the engineer Martin Klettner (see Unit 11, 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 ni-
trogen 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 per-
formed under non-optimal conditions, be that because of incompetent or negli-
gent 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 fur-
nace, normally the duration of a cremation in a furnace not equipped with a
post-combustion grate is the time el apsed 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 eventual-
ly burn out. In a furnace with a post-combustion grate, such as the gasifier fur-
naces 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 profession-
a norms drawn up in 1932 (see Chapter 8), some crematoria would introduce a

42 For example, the old coke-fired furnaces at the Hamburg Crematorium were replaced by the experi-
mental gas-fired V olckmann-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 (Kamper 1941).
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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-combus-
tion chamber. Thus, two corpses were in the same furnace simultaneously, albe-
it 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 furnac-
es like the Volckmann-Ludwig unit a Stuttgart, which had alid 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 Kess-
ler’s observations with the experimental Volckmann-Ludwig Furnace at Ham-
burg 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) Kesder rec-
orded 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 cre-
mation 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 ac-
cording 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 fol-
lowed.

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 pre-
cisely 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
ms3 of gas, Kessler 19314, pp. 37f.):

“The administration of the Hamburg-Ohlsdorf C emetery generally assumes an

average consumption of 7 m? 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 cre-

mation. 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
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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 in-
structions, 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 | have summarized the data for the average duration of a

cremation in furnaces with a gasifier:*

FURNACE SYSTEM | AVERAGE DURATION OF A CREMATION [hr]
Siemens 1%

Klingenstierna 1-1%

Schneider Ya— 1Y%

Ruppmann 1%4— 1%

Topf Ya— 1%

In a publication concerning the Paris Crematorium of Péere-la-Chaise the follow-
ing operating result of the years 1889-1893 are given (Préfecture... 1893, p.

14.):
1889 — FURNACE TOISUL & FRADET

AGE SEX TOTAL DURATION OF CREMATION [hrs]
[yrs] M F <1 1-1% | >1% | 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.
Totas | 23 13 36 10 22 4

1890 — FURNACE ToISUL & FRADET

AGE SEX TOTAL DURATION OF CREMATION [h]

[yl M F <1 1-1%| >1% | 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.
Totas | 79 42 121 42 76 3

1891 — FURNACE FICHET

AGE SEX TOTAL DURATION OF CREMATION [hrs]
[yrs] M F <1 1-1%»| >1% | 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.
Totas | 95 39 134 76 56 2

4 Beutinger 1911, pp. 106, 110, 113, 115; Topf 1926 (see Unit |1, Chapter 2). In the Schneider Furnace
at the Gotha Crematorium a cremation generally took 1 hr 15 min (Stadtvorstand Gotha 1928, p. 25).
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1892 — FURNACE FICHET and subseguently ToISUL & FRADET

AGE SEX TOTAL DURATION OF CREMATION [hrs]

[yrg] M F <1 1-1% | >1% 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 subseguently ToisuL & FRADET

AGE SEX TOTAL DURATION OF CREMATION [hrs]
[yrs] M F <1 1-1% | >1% | Aveage

0-9 6 7 13 13 / / 37 min.
1029 | 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,* can only refer to the main combustion, not
including the time needed for the post-combustion. This is evident aready 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 av-
erage temperatures of the cremation chamber, exhaust and combustion air exit-
ing the recuperator, as measured by thermocouples, are summarized in the fol-
lowing table (Freygang 1914, p. 476):

4 The data do not match charts drawn from data recorded by the furnaces’ instruments.
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Temperatures [°C]
air ducts
Measuring time muffle | exhaust gases left right
Right before introduction 1002 547 442 421
Right after introduction 997 612 4165 | 389.5
After 10 min. 975 656 4015 | 3725
After 20 min. 968.5 872 3915 | 369.5
After 30 min. 972 671.5 3935 | 3735
After 45 min. 979.5 658 398 376
After 60 min. 986.5 639 410 389
After 75 min. 989 620 4175 | 3975
After 90 min. 982 608.75 421 402
Shortly after end 973 596 409 402

The furnace offered by the W. Miller 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 Schldpfer on the Swiss crematoriain the
1930s yielded the following data for coke-fired furnaces (Schlépfer 1937, table
outside of text):

LOCATION YEARBUILT | AVERAGE DURATION (hrs)
Davos 1913 2
Ruiti 1929 3%
Solothurn 1924/25 2-3
Olten 1918 1-2
Neuchétel 1923 2
Lugano 1916 1
Schaffhausen 1914 1%-2
Lucerne 1924 2% -3
Biel 1911 1-2
Aarau 1912 2%%-3
St. Gallen 1902 2%
St. Gallen 1926 1% — 1%

The figures quoted have only an indicative value, as they may have been affect-
ed by motives of propaganda or competition. Hence, as an objective and unas-
sailable reference point, | shal 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 re-
spect. For these, we may rightly assume that the cremations took place under
optimum conditions, not only because of the advanced design of the furnace
(Gebriider 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 particular-

4 Uptotheremoval of the ashes.
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ly careful operation of the furnace under the supervision of a specialized engi-

neer.

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:

Location:

Number of consecutive cremations.
Start of first cremation:

End of last cremation:

Total duration of cremations:
Average duration of one cremation:

Duration of the individual cremations:

1) from 9:30to0 11:13 =

2) from 11:14 to 12:55 =
3) from 12:58 to 14:10 =
4) from 14:15t0 15:31 =
5) from 15:34 t0 16:39 =
6) from 16:40to0 18:38 =
7) from 18:38 t0 19:56 =
8) from 20:00 to 21:00 =

Duration of shortest cremation:

Chart No. 2 (Document 78)

Furnace design:

Location:

Number of consecutive cremations:
Start of first cremation:

End of last cremation:

Total duration of cremations:
Average duration of one cremation:
Duration of shortest cremation:

Gebriider Beck, Offenbach
Dessau

8

9:30 AM

9:00 PM

11 hr 30 min

1hr 26 min

1hr43 min
1hr4l min
1hr12 min
1hr 16 min
1 hr 05 min
1 hr58 min
1hr18 min
1hr

lhr

not indicated

not indicated

3

10:30 AM
3:45PM

5hrs15 min
1hr45 min

1 hr 15 min (child)

6.2. Cremation Furnace with Briquette-Fed Gasifier

Chart No. 3 (Documents 49f.)

Furnace design:

Location:

Number of consecutive cremations.
Start of first cremation:

End of last cremation:

Gebriider Beck, Offenbach
Dessau

8

9:00 AM

8:00 PM
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Tota duration of cremations:

Average duration of one cremation:

Duration of individual cremations:

1) from 9:00 to 10:44 =

2) from 10:45 to 12:00 =

3) from 12:00 to 13:30 =

4) from 13:34t0 14:45 =

5) from 14:45t0 16:02 =

6) from 16:02t0 17:15 =

7) from 17:18t0 18:20 =

8) from 18:20 to 20:00 =
Duration of shortest cremation:

11 hrs
1 hr 22 min

1 hr44 min
1 hr 15 min
1 hr 30 min
1hr11min
1hr17 min
1hr13 min
1 hr02min
1 hr 40 min
1 hr 02 min

6.3. Cremation Furnace Heated with Gas

Chart No. 4 (Documents 51f.)

Furnace design:
Location:

Number of consecutive cremations:

Start of first cremation:
End of last cremation:
Tota duration of cremations:

Average duration of one cremation:

Duration of individual cremations

1) from 8:22t0 9:30 =

2) from 9:31t0 10:30 =

3) from 10:32t0 11:39 =

4) from 11:40t0 12:32 =

5) from 12:35t0 13:55 =

6) from 13:56 to 15:12 =

7) from 15:14 t0 16:39 =

8) from 16:41 to 18:00 =
Duration of shortest cremation:

Chart No. 5 (Document 79)

Furnace design:
Location:

Number of consecutive cremations:

Beginning of first cremation:
End of fourth cremation:
Tota duration of cremations:

Average duration of one cremation:

Gebrlider Beck, Offenbach
Dessau

8

8:22 AM

6:00 PM

9 hrs38 min

1hr12min

1hr8min
59 min
1hr7min
52 min
1hr20 min
1hr16 min
1 hr 25 min
1hr19 min
52 min.

E. Emch & Co., Winterthur.
Zurich

546

8:00 AM

around 3:45 PM

7 hrs45 min

1 hr 56 min

4 Asthe end of the last cremation is not clearly indicated, we shall ignore it here.
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Chart No. 6 (Document 80)

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

Location: Zurich

Number of consecutive cremations; 7%

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: 1hr21 min.

Chart No. 7 (Document 81)

Furnace design: Volckmann-Ludwig
Location: Stuttgart

Y ear: 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 hrs30 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.
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Chart No. 11 (Document 85)

Furnace design:

L ocation:

Year:

Number of consecutive cremations:
Total duration of cremations:
Average duration of one cremation:

Chart No. 12 (Document 54)

Furnace design:

Location:

Year:

Duration of shortest cremation:

Chart No. 13 (Document 55)
Furnace design:

Location:

Duration of shortest cremation:

Chart No. 14 (Document 56)

Furnace design, location:

Y ear:

Durations of the individual cremations:
1) from 10:03 to 11:30 =
2) from 14:18 to 15:50 =
3) from 8:28 to 10:15 =

Chart No. 15 (Document 57, upper chart)

Furnace design, location:
Year:

Start of cremation:

End of cremation:
Duration of cremation:

Chart No. 16 (Document 57, middle chart)

Furnace design, location:;
Year:

Start of cremation:

End of cremation:
Duration of cremation:

Chart No. 17 (Document 57, lower chart)

Furnace design, location, year:
Start of cremation:

as above

St. Gallen

1942

4

5 hrs 20 min (effective)
about 1 hr 20 min.

Brown, Boveri & Co., Baden
Biel

1940

about 1 hr 10 min.

as above
Biel
about 1 hr 10 min.

as above
1943

1hr 27 min
1 hr 32 min
1 hr 47 min

as above
as above
11:03 AM
12:05 PM
1 hr 2 min.

as above
as above
1:33 PM
2:50 PM
1hr 17 min.

as above
11:00 AM
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End of cremation: 12:05 PM
Duration of cremation: 1hr5min.

Incineration lists of crematoria are no doubt reliable documents as well. Here |
present an extract from alist of the Bielefeld Crematorium covering 26 crema
tions that took place between 5 and 23 December 1941 (Document 86). The ma-
jority of those cremated were detainees from the Wewelsburg Concentration
Camp. Thelist isin conformity with the decree of the Reich Ministry of the In-
terior of August 10th, 1938 (see Chapter 8). The Bielefeld Crematorium was
started up in 1938 and was coke-fired. The duration of the consecutive crema-
tions 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= 1hrWw

No. 1290 from 10:30 AM to 1:00 PM = 1hr30minwW
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 = 1hr30 mnW
No. 1295 from 10:00 AM to 11:30 AM = 1hr30 minW
No. 1296 from 11:30 AM to 2:00 PM = 2hrs30 min
No. 1297 from 2:00 PM to 4:45 PM = 2hrs45 min

December 15, 1941

No. 1299 from 9:00 to 10:30 AM = 1hr30 minwW
No. 1300 from 10:30 AM to 12200PM =  1hr30 min W
No. 1301 from 12:00 PM to 2:00 PM = 2hrsW

No. 1302 from 2:00 PM to 3:30 PM = 1hr30 mnW
No. 1303 from 3:30 PM to 4:30 PM = 1hrW

December 18, 1941

No. 1305 from 8:00 AM t0 9:30 AM = 1 hr 30 min
No. 1306 from 9:30 AM to 11:00 AM = 1hr 30 min W
No. 1307 from 11:00 AM to 12200PM = 1 hrW

No. 1308 from 12:00 PM to 1:30 PM = 1hr30 minwW
No. 1309 from 1:30 PM to 3:15 PM = 1hr45minW
No. 1310 from 3:15 PM to 4:15 PM = lhrw

No. 1311 from 4:15 PM to 5:15 PM = lhrW
Average duration of one cremation: 1 hr 30 min
Duration of shortest cremation: 1hr.

In the 1970s, scientific experiments were done in England with the aim of iden-
tifying the most-important factors having an influence on the cremation process.
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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 Ruidlip, and a full investigation in the Chander-
lands 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 (embalm-
ing) of the corpse, the cause of death, the furnace operator, and the use of dif-
ferent furnaces. The effects of varying technical factors were reduced by adopt-
ing 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 deci-
sive 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
asfollows:

“From his graph he [the statistician] was able to tell us (we felt thisto be rather

interesting) that there is a maximum point, or rather a minimum point, of incin-

eration 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: thisis 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 fal and should drop below the
thermal barrier at super-high temperatures. If one wanted to reduce the crema-
tion time to 20 or 15 minutes — says Dr. Jones — it would be necessary to devise
afurnace capable of running at 2000°C.

Then Dr. Jones adds (ibid.):

“Our statistician colleague did some work, he looked into the records of crema-

toria 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 ther-
mal 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 researchersis that the proteins of the human body under-
go achemical change when heated to 800 to 900°C, dissociating and recombin-
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ing to form “that can only be described as a hard crust” which resists the pro-
cess of cremation (ibid.).

| 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 cof-
fin.

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 clear-
ly in Chart No. 4 where the shortest time (52 min) is below the limit, but the av-
erage duration of the cremations (1 hr 12 min) iswell aboveit.

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 de-
sign 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 ab-
sorbs 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 Schl&pfer’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 Zlrich
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 (Schldpfer 1938, p. 154).

The feed system and the temperature of the secondary combustion air are a-
so of great importance. The design of the furnace being dependent on the type
of cremation process, the process type affects indirectly a so the consumption of
fuel. As | have mentioned, by cremation process type | mean the way in which
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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 ob-
viously the most-expensive one.

The experiments carried out by R. Kesder in the gas-heated furnace showed
for two consecutive cremations a consumption of 398 m2 of gas for the indirect
cremation, of 156 m? of gas for the semi-direct method, and of 137 m? of gasfor
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 furnacein 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
alocated to al cremations, and the apparent average consumption for any one
cremation drops considerably. This may be seen clearly from Schldpfer’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 severa days would consume a
total of 8,300 kg of coke as compared to a consumption of only 750 kg if runin
success on.

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 CO; in the early phases of the crema-
tion, while for difficult corpses the CO; content drops to 4%, which corresponds
to amuch-higher Excess-Air ratio.

Finally, the way afurnace is operated has a mgjor effect on heat economy as
well: erratic or inattentive operation can lead to a doubling of the fuel consump-
tion, 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 operat-
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ed has to be adjusted to them from time to time. H. Keller observed quite cor-
rectly (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 uslook 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 unas-
sailable 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 irrefuta-
bly 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
= Wéarme-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:

5 80+ (600 + 0.5 - 900) = [63,000;) S0 = 21 kg of coke [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 to-
gether with the body, such as the wood of the coffin, the mattress of wood shav-
ings, the garments etc., nor that of the inner substances, such as the fat or simi-
lar tissue, which produce further heat during the combustion. This heat supply
to the furnace — which translates into an increase in the temperature of the dis-
charge 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
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64,000 15,000 50,000
3.000  ~ 3000 ~1617kg [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 crema-
tion 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 CO, 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 inev-
itable characteristic that cannot easily be avoided because of the high tempera-
ture — 1000°C — which must be maintained in the cremation muffle with its con-
siderable 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 dis-
charge 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 re-
fractory material or of the baffles in the recuperator. As the recuperator has an
insulating effect downwards on the muffle during operation, this would yield on-
ly a slight economic gain, while during the warm-up phase and the inactive pe-
riods 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 men-
tioned [i.e. against the requirements of respect], and considering that the crema-
tion process from this point of view has so far been flawless, it is best not to ex-
plore 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 ex-
cessively 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 ma-
terial inside the furnace, at red heat, and the rather-thin outside walls. There-
fore, 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 |osses 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
500 t0 1,200 ~ 85t042 kg.” [44]
This result, when compared to the average values for the fuel consumption ac-
tually recorded in practice, appears however somewhat high, even for an indi-
rect-cremation process.
Tilly has used a different and more-precise method to arrive at a heat bal-
ance (Tilly 1926a, pp. 134ff.):
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“In what follows, the basis of the calculation is a human body of 70 kg. If we as-
sume 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= 10.92kg carbon

0.07-21= 147 " hydrogen

0.23-21= 483 " oxygen

0.01-21= 021" sulfur

0.17-21 = 357 " nitrogen

Total 21.00 kg substance

The air needed for the combustion of those elements can be calculated with the
known equation!*

(2.667 - 10.92) + (8- 1.47) + 0.21 — 4.83
1.43-0.21

= 123 m? of air [recte 121 m3] [45]

at 0°C and 760 mm Hg, hence, for an excess of air of 50% we have about 185 m?
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 - (147 — 4'733 )+ (2,500 - 0.21) — (600 - 45.5)

= 86,907 kcal [actually 86,798 kcal] [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 re-
fractory 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

47

The equation (2.67 C+ 8 H + S— 0)/1.43 - 0.21, which has in the numerator the weight (in kg) of ox-
ygen 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.



114 C. MATTOGNO. F. DEANA, THE CREMATION FURNACES OF AUSCHW TZ, PART 1

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 up-
on 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.
¢) 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 ad-
ditional 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)!“®l and for 20 corpses, including a cor-
responding 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. Are-
cuperator 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:

4 j.e. (420 + 12) = 35 kg, plus 100% for the heat losses = 70 kg.
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a) 8,200 - 0.21 - (1,100 — 500) 1,000,000 Cal.
b) plus the heat necessary for the remainder of the re-
fractory brickwork asin thefirst 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 =142kg
— cremation of twelve corpses (+ 100%) =120 kg
— cremation of twenty corpses (+ 100%) = 70 kg 1]

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 alater article Tilly arrives at a total consumption of 2,694,343 kcal via a dif-
ferent computation and concludes that “with the indirect cremation one con-
sumes 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 Heepkein
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, to-
gether with the original text (Document 91). To avoid useless repetition, | 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
assolid 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 recu-
perator. 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 Klingen-
stierna 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 | have |eft out the paragraphs aready quoted in Subchapter 5.1.

“If a computation is to be arrived at, only certain normal, maximum, or mini-
mum values — as the case may be — must be defined, aside from variationsin the
amounts of heat and of temperature.

4 These datarefer to the average consumption for the cremation of one corpse as a function of the con-
secutive cremations shown.
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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% Sand 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= 10.20kg of fat

0.15-85= 12.75kg of protein

0.03 -85 = 2.55kg of other substances

25.50 kg
or of:
c=0.52-255= 13.260kg of C
h=0.07-255= 1.785kg of H
0=023-255= 5865kg of O
s=0.01-255= 0.255kg of S
n=017-255= 4.335kg 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 + CO,. Experience tells us that CO, ~13%,
hencem= 20.5 + 13 = 1.5. For the complete combustion of the parts mentioned,
the effective amount L of combustion air needed is:

267C+8H+S-0 2.67:13.260 + 8-1.785 + 0.255 — 5.865
L=m- 03 =15 03
= 220.365~ 220 m? at 0°C and 760 mm. [47]

Experience as well as precise tests have shown that the temperature t in the cof-
fin 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 assumet = 900°C.

In the recuperator, the air is heated from the initial or room temperature to =
10°C to t; = 350°C. We have selected t = 350°C, because the ignition tempera-
ture 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:

Wi = 031-L - (t-t;) = 0.31 - 220 - (900-350)
= 37,510 ~ 38,000 kcal. [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 saturat-
ed 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 c,
= 0.48, we arrive at a heat requirement for this evaporation of:

Wo=q-[i + G- (t—to)] = 55.25 - [640 + 0.48 - (900 — 10)]
= 58,963 ~ 60,000 kcal. [49]

50 L = Luft, air.
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During the incineration process, the incombustibles, i.e. the 5% of bones weigh-
ing 0.05 - 85 = 4.25 kg and having a specific heat of 0.2, will tie up an amount
of heat of:

W; = 0.2 -4.25- (900 - 10)
= 740.5 [recte: 756.5] ~ 800 kcal, [50]

which must be considered lost once the ash has been removed from the ash col-
lector.

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 n; thus, for a den-
sity of 1,800 kg/m? we have a total weight of G; = 3 - 1,800 = 5,400 kg. The
temperature of this fire-brick portion has been measured as being approximately
9 = 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:

Ws = G- G- (9 — to) = 0.21 - 5,400 - (800 — 10)
= 895,600 ~ 900,000 kcal. [51]

The lower part of the furnace contains ~ 4 m? of firebrick and thus has a weight
Gz =4-1,800 = 7,200 kg. Assuming unfavorably low [=cold] conditions, the hot
gases enter the recuperator at T; = 600°C and leave it through the flue duct at
Tr = 200°C. Thus we have:

An average temperature of the discharge gases:

- leTF _ 60042- 200 _ yoec, (52]

and an average air temperature:

ot ty 10+ 350
Wm=""72" ="

= 180°C. [53]

With s= % of fire-brick of recuperator walls, thus a thickness of 0.065 m;
A = thermal conductivity of firebrick = 0.60 at 400 to 500°C;
o = heat-transfer coefficient for rough surfaces = 9.0 for v <5 m/sec
(acc. to Jurges),

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

_ 1 _ 1 _ 1 o
K=1 s 1-71 0065 1°- 0.3:_}—3.33kcallm2 Chr. [54]
T R
o A a 9 06 9

This provides us with the two surface temperatures of the recuperator bricks:
3.33

9= T (Tm—tw) -5 = 400 - (400 - 180) - 22 = z18°C, [55]
9= tm+ (Tm—t) -~ = 180 + (400 180) - 22 = 262°C, [56]

and the average brick temperature:

9= 9 -;9 _ 318; 262 _ 290°C. [57]
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As by definition o = o' = a" = 9.0, we also must have:

o= Lot - HOX A0 Ho0ec [58]

If 9m = 300°C, then the heat required for heating the recuperator becomes:
Ws= ¢, - Gz - 9m= 0.21 - 7,200 - 300 = 453,600 ~ 454,000 kcal [59]

which servesto 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 con-
tains.

The cremation coffin has a weight Gz = 40 kg and could supply an amount of
heat equal to H, - Gs = 3,000 - 40 = 120,000 kcal with H, [I.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 combus-
tion of the coffin, will be only:

Ws = 120,000 - 0.33 - 120,000 = 80,400 ~ 80,000 kcal. [60]

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

W, = 8,100 - C + 29,000 - (H _%) + 2,500 - S— 600 - Q

+ 2,500 - 0.255 — 600 - 55.25 = 105,402 kcal. [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:

W, = 8,000 - 10.2 + 1,500 (12.75 + 2.55) = 104,550 kcal. [62]

However, one can also use proven empirical values from animal-carcass incin-
erators for the computation of W-. 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 # = 0.5 and H, = 7,000 kcal/kg we get:

W, = 0.5-7,000 - 0.350 - 85 = 104,125 kcal. [63]

Hence, as a definitive value, we can state:

W; = 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. Thisis a dura-
tion 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:
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for heating of cremation air W = 38,000 kcal
for water evaporation W, = 60,000 kcal
for heating the ash W; = 800 kcal

for heating upper part of thefurnace W, = 900,000 kcal
for heating lower part of thefurnace  Ws= 454,000 kcal
2 (Whiios) = 1,452,800 keal

Heat generated:
by combustion of the coffin Ws = —80,000 kcal
by combustion of the corpse W7 = -105,000 kcal

2 (We+7) = 185,000 kcal
Hence, we have for afirst incineration a net heat requirement of
Wine = 1,267,800 kcal

Asafuel 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=178.84; H=0.51;, O= 1.0; S= 0.91; Wlater] = 8.21; Alsh] = 10.53 %. This
gives us a theoretical |.h.v.:

Hu= 81C+ 290 - (H - 9) + 255 6W

= 817884+ 200 (051299 + 25-091- 6821

= 6,471.18 ~ 6,470 kcal/kg. [64]

To determine the effective heat requirements, i.e. the efficiency #,5% 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 Te = 200°C, room temperature at start of heating to =
10°C and at start of operation t’o = 20°C, analysis of the discharge gas (flue
gases) CO, = 13; O, = 7.3; CO= 0.5; H, = 0.4; CH, = 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; S, = 1.6; incombustibles 50.5%, hence uncombusted and
incombustible materialsinthe ash U = (Ca+ Ha+ &) = 478+ 0.1 + 16 =
49.5%.152

By means of the combustion test in the Berthelot-Mahlert vessd, the
heating value of U, was found to be H, ¥ = 3,650 kcal/kg.

Thisyieldsa chimney loss of:

Varl$ = 032 (G oaag, + 00048 (OH + W) - (Tr— to) - 22
78.84 100
=032 (722-+ 0.0048 (9 051+ 8:21)) - (200 10) - 7o

51
52

53

The original erroneously has “G,” which would normally stand for the weight.

U = Unverbranntes (uncombusted); U= uncombusted in the ash (subscript “a” = Asche, ash). The
capital letters signify the chemical elements. Hence, C,means that the 12 kg of ash contained 47.8%
(=5.736 kg) of carbon, and so on.

Hua = unterer Heizwert Asche, lower heating value of ash.

V«n = Verlust Schornstein, loss through chimney.
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= 10.80%. [65]
Or with the volume of the dry combustion gases:
_ 0.01-C _ 0.01 - 78.84 _
RJ5S = CO,+ COT CHL™ 13+ 05503 10.7mékg.  [66]
0.536 - 100 0.536 - =300

Using the average specific heat of the discharge gases:

Com = 0.318+4.6-10°5(T; to) = 0.318+4.6-10°5-(200-10) = 0.32 [67]
we get:
Ve, = Ry - cpm (TF - to) - 100 _ 10.7 - 0.327 - (200 10) - 100 — 10.30%. [68]

Hu 6,470

Or, using the Excess-Air my = 1.5 in the generator, the weight of the discharge
gasesis:
my - Hy 1.5 6,470 _

7.000 - 14 o0 - 13.57 kg. [69]

Rg[se] =14-

With the radiation ratio o = 0.15, the specific heat of the gases ¢ = 0.24, and the
efficiency of the generator # = 0.90, the hearth temperature is:
Hu- (1 6,470-(1-0.15
T=to+ nl'—Rg(fl= 10+ 0.90'@@2
=1,516°C~ 1,500°C, [70]

and thus with more-precise specific heats of ¢ = 0.282 at T = 1,500°C and cr =
0.235 at Tr = 200°C (from Fig. 5) we obtain:

_Teece _200-0.235
Veon = 77 100 = 1,500 - 0.282

-100 = 11.14%. [71]

And finally, accordingto Siegert:

Te—to _ 200- 10
co, - 070773

Ven = 0.70 - = 10.50%. [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:

V57 = R - (3,050 - C|_(|D+ 2,580 - Ho)

_10.7 - (3,050 - 0.5 + 2,580 - 0.4)
- 6,470

= 4.25%, [73]

or, roughly, following Br auss, as.

70 -(CO+Hz) _ 70-(05+0.4) _
CO2+ CO+H2™ 13+05+04

% R, = Rauchgase Verlust, loss due to discharge gases.
% Ry = Rauchgase Gewicht, weight of discharge gases.
5 Vo = Verlust Unverbranntes, loss due to uncombusted matter.
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Theloss through hearth residues (ash, dag) can be arrived at by
the assumptions made above and with a provisional estimated fuel consumption
(empirically) B®® = 300 kg, as:

8,100 12 8100

B-H, =495 355 _6 270 = 2:48%. [75]

Va[59] = Ua'
Or:

A'-Hw-100 12-3,650-100
B-Hy, ~ 300-6,470

Va= = 2.26%. [76]
Loss by heat conduction and radiation must often be estimat-
ed by difference in the final amounts. Here, however, we can define it on the ba-
sis of the heat transmission by conduction.

The free-standing furnace block has an outside surface FI6% = 90 ne. The aver-
age temperature of the inside walls can be taken to be:

9= 3 +29m - 800 -12- 300 = 550°C. [77]

For the thermal transmittance K we have, with a1 = a, = 7 (inside wall), on the
basis of fig. 6:

K = 1 ~ 1
"1.s % s, 1 1 012 00 038 1

kst 707t 06 04517
m = 0.76 kcal/mz °C hr. [78]

Over 7184 = 3 hours of heating the incineration furnace, after reaching a steady
state in the generator, the heat loss through the brickwork of the furnaceis:

Vid# = K-F - ($'m—t'o) - Z= 0.76-90 - (550 20) - 3
= 108 756 keal: [79]

or:

Vis - 100 _ 108,756 - 100
B-Hu = 300-6,470

= 5.60%. [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:

Vis= 1.3 -5.60 = 7.28%. [81]

All of the above percentages of the heat losses refer to the percentage ratios in
H,. Taking the maximum of the percentages thus arrived at, we get, for the total
effective heat (cf. also fig. 2):

58
59
60
61
62

B = Brennstoff, fuel.

V.= Verlust Asche, loss through ash.

F = Flache, surface area.

Z = Zeit, time.

Vs = Verlust Leitung Srahlung, loss due to conduction and radiation. In the text, the letter “W” ap-
pears erroneously.
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100 — (Vscht Vunt Vat Vis) = 100 — (11.4+4.25+2.48+7.28) = 100 — 25.15

= 74.85~=75% [82]
or an efficiency of:

n = 0.75,
which means that the effective heating value of the cokeis:

n -Hy=0.75 - 6,470 = 4,850 kcal/kg. [83]

Thus, for afirst cremation, the fuel requirement is:

Wi 1,267.800
T HeT 4,850

B = 262 kg. [84]
For heavy-duty furnaces, G and G; and hence W, and Ws are higher to such a
degree that B, 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 evapo-
ration of the water and for the heat absorbed in the ash, i.e.:

Wi+ W, + W5 = 38,000 + 60,000 + 800 = 98,800 kcal, [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 - (W + Wk) = 0.30 - (900,000 + 454,000) = 406,200 kcal. [86]
Combustion of the coffin and the corpse yield:

Ws + W7 = 80,000 + 105,000 = 185,000 kcal, [87]
but =~ 15% of thisamount is lost through the chimney, hence we have:

0.85 - (Ws + Wy) = 0.85 - 185,000 = 157,250 kcal. [88]
Thus, for the second cremation, we must supply:

Wi = (98,800 + 406,200) — 157,250 = 347,750 kcal, [89]
and:

By = % = ka0 = 72kg [of coke]. [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%.[6%

For the third through the fifth cremations, we may assume an average between
30 and 15%, hence ~22%, which yields:

Wi, =0.22 - (W4+ W5) + (W]_ + W, + W3) -0.85 (W5 + W7) [91]
= 0.22 - 1,354,000 + 98,800 — 157,250 = 239,430 kcal

8 Seethetable of coke consumption of certain German crematoriesin the original text, Document 91,
table on page 127 of Heepke’s paper.
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and:

Bur = - = 2540 - 49,4~ 50 kg [of coke]. [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:

W, = 0.15 - 1,354,000 + 98,800 — 157,250 = 144,650 kcal [93]
and:
_ Wh 144,650 _
Bn= 7 He~ 4850 - 30 kg. [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:

B = 175to 275 kg for a normal medium-size furnace

= 300 to 450 kg for a heavy-duty furnace in continuous use
= 7510 50 kg a further cremation in succession.

Because the administrations of the crematoria are evening out their fuel con-

sumption over longer periods of time, one can find only very few concrete indi-

cations for the consumption of coke for individual cremationsin succession. Ba-
sically, 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 % to 1% hours throughout. We have intentionally

refrained from indicating the fur nace systems.

The greatest number of cremations were carried out in 1930 at the Berlin-Wil-

mersdorf crematorium, 3,784 altogether; for 52 weeks per year and six operat-

ing 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| have already mentioned, this heat balance contains some mistakes in the at-
tribution of factors aswell as afew computational errors.

In the equation for W regarding the heat of vaporization and of superheat-
ing (Eq. 49: W2 =Q - [i + ¢p- (t — to)]), the heat needed for superhesting water
vapor starts at 100°C, so tp 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.®*

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),®® because the
difference has been recovered in the recuperator and has already been taken into
account in Eq. 59 for Ws (p. 118).

6 Vaporization heat of water: 2.27 MJKg, or 543 kcal/kg; add to this 90 kcal/kg to heat the water from
10°C to 100°C; cf. www.engineeringtool box.com/water-thermal -properties-d 162.html and other
sources (e.g. Wikipedia).

% Note: Thisis not applicable to the Auschwitz furnaces, which did not have recuperators.
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With an average heat capacity of steam in the temperature range of interest
(0.46 kcal /kg/°C®) 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). [95]
In Eq. 61 (W7, p. 118) used by Heepke to calculate the I.h.v. of the corpse:
W7=28,100 - 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 aready included, and Heepke thus counts this heat of vaporiza-
tion of the corpse water twice.

Heepke, moreover, calculates the efficiency of the hearth as afunction of the
heating process, i.e. for an empty muffle, and consequently uses a CO, content
of 13%, which he also applies to the corpse. However, in the chart he published
in the same article (Document 78) the CO, content is very low, with a maxi-
mum 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 con-
siderably 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. W i/[91]) from the |.h.v. of the corpse, Hegpke counts this loss twice:
once when it enters the muffle (W1/[48]) and again when it leaves the chimney
(Win).

Because heating the theoretical combustion air of the coffin (= 140 md) re-
quires ~ 8,200 kcal of hest, the sensible heat of the fumes of the coffin is a-
ready contained in the heat loss of 33% of the |.h.v. assumed by Heepke in W,
with an Excess Air ratio of 2 or 3, hence it is not necessary to account for this
lossin W,y (0.85 - We); 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 .5’

Bringing the heat content of the walls into play (W4 and Ws) makes sense
only if one intends to calcul ate the average consumption for each cremation in-
cluding 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 aso 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 re-
fractory brickwork even in his computation for the nth cremation (Wn and By),
after the latter has already reached athermal steady state.

This discrepancy can be explained: Heepke did a theoretical calculation
which he then wanted to confirm with experimental data from the crematoria.

8 http://www.engineeringtool box.com/water-vapor-d_979.html
67 |eather shoes contribute 4,020 kcal/kg, wool 4,600 kcal/kg, cotton 3,600 kcal/kg (Salvi 1972, p. 786).
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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 crema-
tion 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 + Ws) = 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 Heep-
ke’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 resi-

dues (2.48%).

Then the efficiency of the hearth becomes:

100 - (11.14 + 4.25 + 2.48) = 82.13 = 82%. [96]
The heat value of the coke thus becomes:

0.82 - 6,470 =~ 5,300 kcal/kg. [97]

The heat losses due to radiation and conduction are not included in the efficien-
cy, because they tend to stabilize as the furnace reaches a thermal steady state,
and their values are afunction of time; therefore, we prefer to calculate them di-
rectly. 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 furnaceis:

Vis=0.76 - 90 - (550 — 10) - 1.3 - 1.5~ 72,000 kcal. [98]

The theoretical volume of combustion air for abody of 85 kg on the basis of the
composition assumed by Heepke is = 147 m3, hence the heat required for heat-
ing the combustion air of the corpseis:

W =15"147-0.31- (200 - 10) ~ 13,000 kcal. [99]
For the evaporation and superheating of the body water we have:

W, = 37,500 kcal. [100]
The heat lost with the removal of the ashesis:

W3~ 800 keal. [101]
The heat accumulated in the refractory brickwork of the furnaceis:

W, = 900,000 kcal; [102]

Ws = 454,000 kcal. [103]
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The effective heat value of the coffinis:
W, = 80,000 kcal. [104]
The upper heating value of the corpseis:
W7 = 8,100 - 13.26 + 28,7008 - 1,785(5.865/8) + 2,210 - 0.255
~ 138,200 kcal, [105]

without subtracting the evaporation heat of the water already contained in Wo.
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. [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
¢. consumption for 8 consecutive cremations: 236 kg
d. average consumption for one cremation incl. preheating of furnace:

436 + 8=54.5kg
e. average consumption for one cremation without preheating of furnace:

236+ 8=29.5kg
Consumption (c) for the eight cremations (excluding consumption for preheat-
ing the furnace) includes the heat which is absorbed by the refractory brickwork
until at some point thermal equilibrium is reached. Since the average consump-
tion of fuel, including preheating (d), is 54.5 kg per cremation, preheating there-
fore 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 tem-
perature 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 there-
fore lie between this purely hypothetical lower limit and the average consump-
tion (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 O kg) in order to reach the equilibrium

8 We use the value indicated in Subchapter 1.1.
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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. [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 week-
end, and the 208 preheating operations after the twelve hours of cooling on each
operating day during the weke, from Tuesday through Friday (hence 52 x 4).

8. Legdl, 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, abeit 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 au-
thority of the police in the matter. Shortly thereafter specific ordinances con-
cerning the cremation furnaces and the cremation process were issued: “Service
regulation for cremation devices” on November 5th, 1935, and “Decree con-
cerning the application of the law on cremation” on August 10th, 1938. Below
follows a trandlation 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 opera-

tion.

§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 me-

tallic 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 subseguent 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)
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(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 consign-
ments) 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 authori-
ties 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 (83 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 at-
tached 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 disposi-
tions of the Reich and of the regional states in force for such cases will be appli-
cable. 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 crema-
tion 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 hasto 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 crema-
tion.
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(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 hasto 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 pe-
riod, which must be officially sealed. The lid of the container must be of a re-
sistant 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 hisbirth,

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 Sandardization of Berlin, DIN standard 3198 “Ash lidsfor urns ”

§7

Register of cremations

A register for cremations carried out must be kept in accordance with Attach-
ment 2 of Section 11 of the Decree of June 20th, 1934, concerning application of
the Law on Cremations (Reich official gazette, |, 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 tempo-
rarily. Therefore, the container of the ashes may not be handed to them or to
their trustees, not even for the burial elsawhere.” (Schumacher 1939, pp. 118f.)

The “Decree Concerning Application of the Law on Cremation” of August 10th,
1938 (Document 92) specified the following:®°

8 Reichsgesetzblatt 1938, Teil |, pp. 1000f.; also in Schumacher 1939, pp. 119f.
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“By authority of 810 of the Law on Cremation dated May 15th, 1934 (Reichsge-
setzblatt I, p. 380) it is decreed:

81. 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.

82 (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. |ast 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 (8 10, par. 2).

(2) Theregister is to be preserved, together with the certificates and proof doc-
uments pertaining to the authorization, for 30 years following the last entry in
the register.

83 (1) The official medical certificate prescribed in accordance with 83, 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 at-
tached.

(2) The supreme regional authorities may, if necessary, authorize other physi-
cians for the inquest and the preparation of the certificate, provided these per-
sons 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 ac-
tivities before promulgation of the Law.

84. In the case of corpses being transferred for cremation from a foreign coun-
try, 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 83,
par.2, No. 2 of the Law.

85. The expression of the wish towards cremation may be revoked. The revoca-
tion 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 84, Nos. 1 to 3, of the Law.

86. 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 opera-
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tion will follow the operational procedures, must be approved by the supreme
state authorities, and will specify the fees applicable.

8§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 po-
lice authority of the place of cremation (83 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 au-
thorization. If this period cannot be respected, the person in charge of the op-
eration 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 administra-
tion 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 au-
thority 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 89, 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 cas-
esthe 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.

8§11 (1). Aregister 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 (82).

(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.

812 (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.
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(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 ma-

terial 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 installa-

tion. The ash remains of each corpse must be collected, together with the num-

ber 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 indicationsin 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.

814 (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 inter-

ment.

(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 |, p. 519),

— the Decree concerning the alteration of the decree concerning the execution of

the law on cremation dated October 16th, 1936 (Reichsgesetzblatt |, p. 884) and

— the Second Decree concerning the alteration of the Decree concerning the ex-

ecution 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. Suckart”
The way toward these legidlative provisions had been prepared and paved in
Germany by ethical and professional norms which were suggested by the cre-
mation 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, esthet-
ic, hygienic and economic. In 1937 the Union of Cremation Societies for Great-
er Germany decided to review the norms defined by Kessler — who, incidental-
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ly, 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 No-
vember 5th, 1935. The norms laid down in the first three sections were the fol-
lowing (Grofdeutscher... 1937):

“The cremation furnace, in the same way as the various central, operational
and ancillary buildings necessary for a crematorium, must be conceived in con-
formity with the solemn purpose in such a way as to guarantee the general prin-
ciples 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 ante-
chamber (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 in-
troduction 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,
¢) the internal devices can be cleaned easily and comfortably without any sani-
tary 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,
€) the cremation of the cor pse 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 spe-
cial cases, it should be necessary to supply additional heat during the crema-
tion, 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 cre-
mation chamber is heated by means of electricity or from outside the chamber,
additional heat supply is always permitted.
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3. In furnaces having mixed heating, the switchover from one to the other heat-

ing 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 tech-

nical parts directly on the furnace (pipes, anchor bolts, etc.), they must be hid-

den 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 chambersis 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; thisreduction 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 tech-
nology, 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: 2,200 mm

Coffins exceeding the above dimensions must be refused.

7. The inside of the cremation chamber must be as smooth as possible; open
jointsin 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 acceptabl e for the floor.

In furnaces with grates, the open width of the grate bars must not exceed 210
mm for transverse grates or 100 mfor 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 tem-
peratures and the temperature fluctuations that the furnace undergoes.

10. From the structural point of view, the refractory mass of the cremation fur-
nace 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 sys-
tem should be considered for the greatest possible exploitation of the discharge
gases, to the extent that the design of the furnace allowsiit.

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.
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However, the discharge gases must be discharged in a way such that the envi-

ronment is not affected.

14. The utilization of the discharge gases for purposes other than the mere exe-

cution 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 fur-

nace] 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 cre-

mation 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 parti-

clesand metal parts of the coffin, outside the furnace.

3. The handling of the ashes after their removal from the furnace up to the clos-

ing 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’

arebinding.” (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 develop-
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ment 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 therule.

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 dec-
ade 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 ac-
cordingly. 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 crematoriain the Old Reich reached 122, but on the territory of Greater Ger-
many, atotal of 131 existed, five of which were in Austria and four in the Sude-
ten Territory.

The following table covering the period between December 10th, 1878, and
April 10th, 1928, presents data concerning the first 83 German crematoria (Ver-
band... 1928, pp. 82-87; see Document 112).

Table 3: Chronological List of German Crematoria between 1978 and 1928
# |Location Start-up Date| #of |Furnace System and Manufacturer
(dd/mm/yyyy) | Furnaces

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{UIm 01/01/1906 2 1. Klingenstierna-Beck, Offenbach

2. Gebruder Beck, Offenbach
12|Chemnitz 15/12/1906 2 1. Richard Schneider, Dresden

2. Gebriider 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 Gebriider Beck, Offenbach
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# |Location Start-up Date| #of |Furnace System and Manufacturer
(dd/mm/yyyy) | Furnaces
16 | P6ssneck 16/10/1908 1 Gebriider Beck, Offenbach
17|Zittau 01/04/1909 1 R. Schneider, Techn. Ofenbaubliro, Berlin
18|Baden-Baden 25/10/1909 1 Gebriider Beck, Offenbach
19|Zwickau 01/11/1909 2 Gebriider Beck, Offenbach
20|Leipzig 01/01/1910 3 R. Schneider, Stettiner Schamottefabrik
21|LUbeck 15/05/1910 2 Gebriider Beck, Offenbach
22 |Dessau 18/05/1910 2 1. Toisul & Fradet, Paris
2. Gebriider Beck, Offenbach
23|Gera 12/06/1910 2 Gebriider Beck, Offenbach
24|Reutlingen 01/01/1911 1 Wilhelm Ruppmann, Stuttgart
25|Dresden 22/05/1911 3 2 x R. Schneider, Stettiner Schamottefab-
rik; 1 x JA. Topf & Séhne, Erfurt
26 |GOppingen 08/10/1911 1 Wilhelm Ruppmann, Stuttgart
27|Meiningen 08/10/1911 1 Gebriider Beck, Offenbach
28 |Weimar 14/12/1911 2 1. R. Schneider, Stettiner Schamottefabrik;
2. JA. Topf & Sthne, Erfurt
29 |Sonneberg i.Th. 20/12/1911 1 Gebruder Beck, Offenbach
30({Hageni.W. 16/09/1912 2 1. Custodis, Diisseldorf
2. Kori, Berlin
31 |Frankfurt aM. 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. Ofenbaubiiro, 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 Gebruder Beck, Offenbach
37|Tilsit 09/09/1913 1 R. Schneider, Stettiner Schamottefabrik
38|Esdlingen 01/10/1913 1 Wilhelm Ruppmann, Stuttgart
39|Greifswald 26/10/1913 1 Gebrider Beck, Offenbach
40|Gorlitz 28/11/1913 1 R. Schneider, Stettiner Schamottefabrik
41|Freiburgi. Br. 15/04/1914 1 J.A. Topf & Sohne, Erfurt
42 |Darmstadt 10/10/1914 1 Gebriider Beck, Offenbach
43|Danzig 15/10/1914 2 R. Schneider, Stettiner Schamottefabrik
44|Augsburg 25/05/1915 1 Gebriider Beck, Offenbach
45|Braunschweig 01/07/1915 2 R. Schneider, Stettiner Schamottefabrik
46 |Hirschbergi.Schl. | 22/08/1915 1 JA. Topf & Séhne, Erfurt
47 |Krefeld 04/10/1915 1 R. Schneider, Stettiner Schamottefabrik
48|Hdlead.S. 23/12/1915 2 JA. Topf & Séhne, Erfurt
49 |Kiel 14/02/1916 1 Gebriider Beck, Offenbach
50| Friedberg/Hess. 15/03/1917 1 Gebriider Beck, Offenbach
51|Pforzheim 02/08/1917 1 Wilhelm Ruppmann, Stuttgart
52|Plaueni.V. 01/02/1918 1 R. Schneider, Stettiner Schamottefabrik
53|Kénigsberg/Pr. 05/12/1918 2 Wilhelm Ruppmann, Stuttgart
54 |Konstanz 15/05/1920 1 Gebriider 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|llmenau 22/10/1922 1 J.A. Topf & Sohne, Erfurt
58 |Hanover 24/02/1923 2 J.A. Topf & Sohne, Erfurt
59| Erfurt 04/04/1923 2 JA. Topf & Sohne, Erfurt
60 |Suhl 11/08/1923 1 JA. Topf & Sohne, Erfurt
61 |Magdeburg 22/11/1923 2 JA. Topf & Sohne, Erfurt
62 |Griinberg/Schl. 05/01/1924 1 JA. Topf & Sohne, Erfurt
63|Dortmund 24/05/1924 2 J.A. Topf & Sohne, Erfurt
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# |Location Start-up Date| #of |Furnace System and Manufacturer
(dd/mmlyyyy) | Furnaces
64 |Arnstadt i.Th. 1/10/1924 1 JA. Topf & Séhne, Erfurt
65 |Guben 19/11/1924 1 JA. Topf & Séhne, Erfurt
66|Selbi.B. 7/02/1925 1 JA. Topf & Shne, Erfurt
67|Bernburg 17/02/1925 1 JA. Topf & Sdhne, Erfurt
68| Stettin 17/02/1925 2 1. R. Schneider, Stettiner Schamottefabrik;
2. idem (improved device)
69|Apolda 16/04/1925 1 JA. Topf & Sohne, Erfurt
70(Wilhelmshaven 11/02/1926 1 JA. Topf & Sthne, Erfurt
71|Breslau 12/04/1926 1 Gebrider Beck, Offenbach
72 |Kassel 21/05/1926 1 JA. Topf & Sohne, Erfurt
73|Héchst aM. 01/06/1926 1 JA. Topf & Sohne, Erfurt
74|Liegnitz 08/07/1926 1 JA. Topf & Sdhne, Erfurt
75|Gieflen 07/08/1926 1 JA. Topf & Séhne, Erfurt
76|Brandenburg (I11.) | 17/10/1926 1 J.A. Topf & Sothne, Erfurt
77|WeissenfelsaS. 07/02/1927 1 Kori, Berlin
78|Tuttlingen 14/08/1927 1 Wilhelm Ruppmann, Stuttgart
79|Eisfeld 29/09/1927 1 JA. Topf & Sohne, Erfurt
80|L udwigsburg 22/10/1927 1 Wilhelm Ruppmann, Stuttgart
81|Hildburghausen 27/10/1927 1 Gebriider Beck, Offenbach
82|Freibergi.S. 02/03/1928 1 Gebriider Beck, Offenbach
83|Quedlinburg 10/03/1928 1 J.A. Topf & Sthne, Erfurt

The number of furnaces indicated corresponds to those actually existing in 1928. In certain crematoria, the old fur-
naces 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 | # |Location Y ear
89 | Bielefeld 1929 | 106 | Lindau 1931
90 | Wetzlar 1929 | 107 | Cuxhaven 1931
91 |Hof 1929 | 108 | Duisburg-H. 1932
92 | Muhlhausen 1929 | 109 | Landau 1932
93 | Altenburg 1929 | 110 | Furstenberg 1934
94 | Forst 1930 | 111 | Naumburg 1934
95 | Reichenbach 1930 | 112 | Lauscha 1934
96 |Hanau 1930 | 113 | Celle 1935
97 | Potsdam 1930 | 114 | Essen 1935
98 | Bremerhaven 1930 || 115 | Dusseldorf 1936
99 | Saarbriicken 1930 | 116 | Cologne 1937
100 | Sondershausen | 1930 | 117 | Osnabriick 1937
101 | Eisleben 1930 | 118 | Schneidemdihl 1937
102 | Kolberg 1930 | 119 | D&beln 1938
103 | Frankfurt a.O. 1930 | 120 | Flensburg 1938
104 | Schwerin 1930 | 121 | Gleiwitz 1938
105 | Meissen 1931 | 122 | Lahr 1939

Sources: “Die Feuerhallen...” 1939, p. 7; “Eindscherungen...” 1940, pp. 20, 29
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In the Sudeten Territory there were four crematoria: at Reichenberg (1918),
Briix (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 along 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 fig-
ure grew rapidly, exceeding 100,000 in 1939. The following table shows the
number of cremationsin Germany year by year:

Year | Cremas | Cremations || Year | Cremas | Cremations
1878 1 1 1893 3 256
1879 1 17 1894 3 267
1880 1 16 1895 3 263
1881 1 33 1896 3 312
1882 1 33 1897 3 374
1883 1 46 1898 4 423
1884 1 69 1899 5 511
1885 1 76 1900 5 639
1886 1 95 1901 6 692
1887 1 110 1902 7 861
1888 1 95 1903 8 1.075
1889 1 128 1904 9 1.381
1890 1 111 1905 10 1.769
1891 2 165 1906 12 2.052
1892 3 221 1907 15 2.980
1908 16 4,049 1924 63 33,477
1909 19 4,773 1925 68 36,110
1910 23 6,094 1926 75 40,040
1911 29 7,551 1927 81 45,758
1912 34 8,858 1928 88 47,783
1913 40 10,215 1929 93 56,060
1914 43 11,140 1930 104 53,203
1915 48 10,640 1931 107 58,259
1916 49 11,448 1932 109 60,266
1917 51 13,952 1933 109 63,674
1918 52 15,878 1934 112 62,262
1919 53 15,895 1935 114 70,062
1920 54 16,855 1936 115 76,624
1921 54 19,350 1937 118 80,407
1922 56 26,928 1938 130 84,634
1923 60 33,475 1939 131 102,022

Sources: Weinisch 1929, p. 33; “Die deutschen Krematorien...” 1940, p.
13; “Tabelle...” 1944, p. 17.
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Thelist contains the datafor 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 corpsesin-
cinerated was 102,022, hence some 10 percent.”® This percentage of bodies
cremated grew steadily from the beginning of the century, in line with the in-
creasing 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%).7

9.2. Statistics of Other Countries

As dready 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 Totql Gender
Y ear Cremations | Male | Femae
Washington, D.C. 1876 38 29 9
Lancaster, Pa. 1884 89 67 22
Fresh Pond, New Y ork 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
Swinburnels., N.Y. 1889 109 ? ?
Troy, N.Y. 1890 56 37 19
Waterville, N.Y. 1891 5 1 4
Davenport, lowa 1891 36 27 9
San Francisco, Cal. 1893 200 112 88
Chicago, III. 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.”* The Fresh Pond Crematory on Long Island began its oper-

0 Die Feuerbestattung, Vol. 16, 1944, p. 17.

"L Cobb 1901, pp. 117f. The author presents detailed statistical tables on cremationsin the U.S. and UK,
in Italy, Denmark, France, Germany, Sweden and Switzerland sorted by the crematory location and
year (pp. 117-121).
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ation 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, Bel-
gium, 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 | Period Cremas | Cremations
1876-1884 2 28 [1904-1908 37 24,356
1885-1888 9 395 [1909-1913 51 38,963
1889-1893 15 2,257 [1914-1918 77 65,571
1894-1898 22 5,937 |1919-1923 87 72,647
1899-1903 28 13,784 | 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:"?

. . . Cremations
City first cremation 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
IIford 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 | Year | Crematories | Cremations
1885 1 3 1910 13 840
1890 1 54 1915 14 1,410
1895 3 209 1920 14 1,796
1900 4 444 1925 16 2,701
1905 13 604 1930 21 4,533
Total 12,594

2 Rolants 1910, p. 1123; accurate statistics can be found in: Thompson 18893, pp. 713-715; “Crema-
tion...” 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 asthe total (4,407).
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In France the crematory of Peére-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 | Year |Cremations | Year | Cremations
1889 49 1896 200 1903 307
1890 121 1897 210 1904 354
1891 134 1898 231 1905 341
1892 159 1899 243 1906 362
1893 189 1900 297 1907 451
1894 216 1901 306 1908 403
1895 187 1902 299 1909 394
Total 5,453

In 1930 Denmark had five crematories, in which 15,005 cremations were per-
formed 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 Mos-
cow 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 crema-
tions exceeded 34,000 (ibid.):

Y ear Crematory Cremations | Year Crematory Cremations
Furnaces Furnaces
1889 1 21 1924 17 3,297
1894 1 40 1925 18 3,549
1899 2 95 1926 19 3,670
1904 3 376 1927 19 4,228
1909 7 914 1928 19 4,528
1914 12 1,960 1929 20 5,029
1919 14 2,050 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 Den-
mark 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 crema-
tions =3.01% of all deaths), Switzerland (7,071 cremations or 14.55%), the Pro-
tectorate 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
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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 sub-
sequent years this number remained almost unchanged, while the number of
cremations exceeded 600,000 corpses (Ichok 1931, p. 685):

Year Cremation Cremations | Year Cremation Cremations
Furnaces Furnaces
1918 | 35,522 572,159 1924 | 36,422 559,635
1919 | 36,495 527,273 1925 | 36,652 551,838
1920 | 36,803 605,206 1926 | 35,866 538,017
1921 | 36,782 553,852 1927 | 35,800 580,000
1922 | 36,285 546,069 1928 | 35,745 606,531
1923 | 36,697 587,143 1929 | 35,385 622,492

Total 6,850,215

10. Mass Cremation for Hygienic and Sanitary Purposes

In the following | 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 | can recommend to the italophone reader (Mac-
cone 1932, pp. 161-166).

Mass cremation on pyres for hygienic and sanitary reasons has been prac-
ticed 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 epi-
demic 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 epi-
demics, and in 1764 in Dalmatia (Huber 1903, p. 4). Numerous other such ex-
amples were set forth by Hugo Erichsen in a specific chapter of one of his doc-
umented works on cremation (1887, Chapter I1I, “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 (Fréhlich 1872, p. 44). In al of
these cases, what was aimed for and what actually occurred was not a true and
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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 decomposi-
tion that would have been dangerous for public hygiene because of the large
number of corpsesinvolved.

On September 1st, 1870, 390,000 men clashed at Sedan. The tens of thou-
sands of men killed were hastily buried in mass graves. This aroused the legiti-
mate 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 Brus-
sels 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 bat-
tlefield, 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 com-
mittee 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. Frohlich 1872, p. 101; Marmier 1876, pp. 33f.; Duroux 1878,
pp. 13f.):

“I had the earth removed from the burial mounds up to the first layer of corpses;

then | 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, | had tar poured; | 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 corpsesin 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 |eft, covered with a resinous lay-
er 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 (Frohlich 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.
Thetotal 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
guestion 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, Créeur — 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
Frohlich of the [German] Imperial General Staff noted (ibid., pp. 109f.):
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“One cannot claim, as the Chemist Créteur asserts to have demonstrated, that
the so-called combustion process has been satisfactory. The result of the proce-
dure was not, in fact, a combustion in the chemical sense, but only a carboniza-
tion; 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 nec-
essary to render the corpses innocuous. Actually, in the first place, the tar hy-
drocarbons 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 in-
volved in the process, or were involved only in part, and the flesh of the lower
layerswould, 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, al 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 aone,
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, general-

ly 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
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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 petroleumin the most
abundant and appropriate way possible, and ignited.

Again, there were enormous sooty flames and a tremendous heat, but again, af-
ter 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 on-
ly very little change, and whole corpses may even have remained intact inside
the graves.”

Still, Créteur had brought up the ideain a general way, and the problem of mass
burnings of corpses resulting from wars (in spite of the opposition of some mili-
tary physicians)”® and epidemics would henceforth be studied by specialists in
the field of combustion.

In 1875 Friedrich Kiichenmeister 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; Kiichenmeister 1875, pp. 82f.):

“Mr. Semens 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 surround-
ing 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.

8 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.
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The grates needed for the hearths have to be carried along; this can be done
easily, asthey consist simply of ordinary iron bars of a certain length and repre-
sent 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 brick-
layers 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 man-
ner 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 es-
cape 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; thisleads 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, asis the case in

the furnace described above; ™ but because the starting conditions are very dif-

ferent (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. RS "7
Even in its rudimentary simplicity, this device is in agreement with the princi-
ples 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 gradual-
ly 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 initialy by the hearths and for releasing it later by
radiation and conduction. Temporary or mobile cremation devices were aso
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 proposa (‘“Eingabe...” 1902):

" The hot-air Siemens furnace described in Chapter 3.
™ The initials “R.S.” are probably those of Richard Schneider, the Siemens engineer who designed the
furnace.
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“Berlin W., February 10th, 1902.
To Th. Weyl, M.D.
Charlottenburg-Berlin W.
Carmerstr. 5.

Dear S,

| have the honor to reply as follows to your esteemed query of the 8th of the cur-
rent 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., en-
sures 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 chim-
ney, would be about 2,750 marks.
Remaining at your disposal for any more detailed information, | 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 specia furnaces to solve the
problems of mass cremations, and much space was devoted to these questionsin
the specialized literature of that era. Let us look at the most-interesting projects
which were proposed. The first | 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 sin-
gle 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 be-
tween 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 recep-
tacle should be 1.5 mwide 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.
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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 isloaded are level with or dlightly 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 sots 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 dotsto 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 men-
tioned above to move the ashes down through the dots 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 with-
in 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 consid-

erably, 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 actualy built and operated, but only for the incin-
eration of animal carcasses (see Document 94; de Cristoforis 1890, pp. 125-
128):
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“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 asin wartime or during
an epidemic, when the number of victims or the lack of time or money do not al-
low 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 re-
mains 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 Zindel, and by the local authorities. The Strasburg authorities ap-
proved 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.
Thefirst 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 prevail-
ing wind in the area is east-southeast; the mouth of the furnace faced in that di-
rection.
The vertical space for the carcasses is perfectly round at either end: itis1.75m
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, to-
gether 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 thisis doused with 5-10 liters of petrole-
um. Then a funnel-shaped lid of sheet metal, 2 mm thick, is placed on top, and
thefireislit 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 com-
plete 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.["®
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 consump-
tion is about 500 to 600 kg of coal, 5 to 10 liters of petroleum, and some 75 cen-
times’ 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 (“Einfithrung...” 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

6 The actual amount should rather be 10-15 kg. This is probably atypographical error.
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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 let-
ter 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. | quote the essentia points of this article and show the
two drawings that illustrated the project (Documents 95 and 954d). 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 hor-
izontal 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 neces-
sary 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 corpsesin 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 in-
terrupted only if and when certain parts highly exposed to the fire must be re-
placed. If several such furnaces are built together under one roof in a suitable
pattern, such interruptions become irrelevant. Abandoned factory sites, after

" “Feuerbestattung auf...” 1914; “Aus der... Pardubitz,” 1915; “Aus der... Zsolna 1915.
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proper reconstruction, can be used to advantage as a building site for the fur-

naces, provided that the chimney isintact and that there is a railway siding.

If thisis not the case, it is advisable to build a new building, quite simplein 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 fur-
nace 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 individ-
ual containerswith 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 mo-
ment 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 num-

bers, 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 thewar.”
This project was based on a patent granted the same Adolf Marsch on Septem-
ber 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. | 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 planest.

Underneath the grate, there is an ash container n, below which is chamber k
with the protrusions | and m for better heat recovery. Via channel s, which can
be shut by means of avalve, this chamber is connected to the mouth of the gasi-
fier, which has at its base the hearth grate a; loading takes place through open-
ing ¢. The cremation chamber has four openings for the discharge channels of
the fumesi, which run down in the walls of the furnace into chamber k, which is
linked to the chimney viathe 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 channelsi.

The furnace islaid out for aload f of 700 to 750 kg consisting of nine corps-
es 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
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sucked up by the draft of the chimney through the openings o. The load is then
lowered onto grate ¢, and the chain is disengaged and removed, and the open-
ings are closed. The combustion products of the hearth a strike the load from
below through the openings of the grate and the lateral slotsr. 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 sever-
al 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 parti-
tion. Each [muffle] is built exactly in the same way as ordinary furnaces; the
first bed including the furnace [hearth], which is attached to it, congtitutes 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 hav-
ing 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 fol-
lows. 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.
Thefirst 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 be-
tween 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
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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 isin a position as if it were in a nor-
mal furnace, and itsincineration 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 con-
struction 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 simultaneoudly. 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 — itsfireisincreased 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 combus-

tion 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 11, this idea was taken up by the engineers
of Topf & Séhne 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 origina layout of which we have aready explained. The new mod-
el (Document 97) has a funnel-shaped combustion chamber a ending in a dou-
ble 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
aworm gear with crank W. During combustion, the cover is placed over the cyl-
inder. 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
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duct | with its opening M, which is placed in the direction of the wind prevailing
inthe area

The operation of the furnace is as follows: The auxiliary hearth D islit 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 spe-
cifically 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 combus-
tion chamber VR (Verbrennungsraum) with an inclined grate G1 and G2 and a
flat extension G3. The inclined portion G2 has eight pairs of paralel dots 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 be-
low. The furnace is al'so equipped with a secondary hearth & 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 ei-
ther 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 second-
ary hearth & 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 aong this principle. In 1902, a total of some 50,000 kg of offa
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 con-
nected 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 be-
low through the slots in the grate or from above through the wide opening locat-
ed below the grate. The discharge gases enter opening K4 and flow down, like-
wise, into the flue duct a (ibid.).
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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 pro-
gress 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-Ojendorf in 1964 and another four for the Hamburg-Ohlsdorf
crematorium in 1968.

Answering a specific request from the author on the operation of those fur-
naces, 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 isintroduced at a temperature of 700 to 750°C; the com-
bustion 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.” According to the
supplier, heating the furnace from 20 to 800°C requires 500,000 kcal; one cre-
mation in a series requires 160,000 kcal ™ supplied mainly by the combustion of
the coffin.

The company’s technical brochure describes the furnace as follows (see also
theillustration 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 an-
other without additional supply of heat. Thanks to a forced supply of the com-
bustion air through coiled tubing and air nozzes with control valves, the air can
be fed to the muffle in keeping with the requirements of the course of the crema-
tion; 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

8 Freie und Hansestadt Hamburg. Umweltbehtrde — Amt fiir Naturschutz und L andschaftspflege — Gar-
ten- und Friedhofsamt, letter to the author of May 5th, 1987.
7 H.R. Heinicke Feuerungs- und Schornsteinbau, letter to the author of June 21st, 1988.
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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 electricaly fired furnaces presently in operation,
i.a., a the crematoria of St. Gallen (1982), Albstadt-Ebingen (1979), Tuttlingen

(1982f.) and Ziirich, Nordheim Cemetery (1967).8° 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 crema-
tion hall with two such Model RK 1-S Furnaces.

The manufacturer describes the furnace in the following manner:8!

“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 dur-
ing 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 staysin
this covered area without mixing with the ashes of subsequent cremations.

The ash that isin 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

80 On this subject exists an interesting allbum edited by Asea Brown Boveri with 29 photos.
8 BBC Brown Boveri, BBC-Elekiro-Kremationsifen im Dienste der Feuerbestattung; company bro-
chure.
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invertable grate allows the ashes to fall into the ash receptacle placed under-

neath; they can then be moved to the ash preparation [areg)].

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 sec-
tion 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 cre-

mation 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 as-
certained 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 acremation is about 60 minutes; the average consumption is about 25 m3 of
natural gas.®?

Documents 107 and 107a show the Ener-Tek |l Furnace. According to the
manufacturer, the Industrial Equipment & Engineering Co., the heat require-
ments for a cremation within a series of 6-8 cremations per day are 400,000 to
500,000 BTU® (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 simi-
lar to those set out above. The company guarantees moreover a particularly long
life for the refractories:®*

“The refractory and insulating materials used in the construction of Ener-Tek 11

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 Etagen-
ofen (multi-story furnace, Document 108, drawing on the left, and 109) and the
Flachbettofen (flatbed furnace; Document 108, drawing on the right). Both have
amain combustion chamber, a chamber to complete the combustion (Ausbrenn-
raum), and a post-combustion chamber.

These devices are described as follows (Sircar 2002, pp. 14f.):

82 L etter from the Tabo Co. to the author of November 22nd, 1990.

8 BTU = British Thermal Unit = 0.252 kcal.

8 Industrial Equipment & Engineering Co., Features of the Ener-Tek I1. The documentation regarding
thisfurnaceis published in Leuchter 1988.
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“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 combus-
tion 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 com-
bustion 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 com-
pleting 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 turnta-
bles 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 combus-
tion and a uniform cooling of the ashes.
This is especially important in relation to the quality of ash (clumping con-
sistency 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 man-
ual 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 complet-
ing the combustion by means of vanes. Smilar 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 relative-
ly 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 (Sargbriickensteine, S) and is closed by the first turntable (Dreh-
platte, 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 isthe
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 (Ascheabkihlkammer, 4). At the bottom the ashes are extract-
ed (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 com-
bustion air is channeled into the muffle at various spots by means of a blower
Q).
Here is the operation description of a Ruppmann Furnace at the Dresden
Crematorium (Schetter/Burk 20086, p. 5):
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“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 cham-
ber. 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 combus-
tion 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 af-
terburner 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).
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Unit I1: J.A. Topf & Sohne

and the Cremation Furnaces of Auschwitz and Birkenau
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1. Historical Notes on the Topf & S6hne 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 Anne-
gret Schiile, especidly in its Chapter 1, 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 aso worked on improving industria incinerators.
In 1884, his son Max Julius Ernst (1859-1914) joined the company, and the fol-
lowing year also his other son Wilhelm Louis, called Ludwig (1863-1914), so
that on April 1, 1885 the company was renamed JA. Topf & Sons. In the fol-
lowing 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 till in its infancy in Germany
at the time. Consequently, he had himself cremated after his death. The ceremo-
ny 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 al-
so abroad. At that time, the company consisted of two main departments, one
responsible for the design and construction of steam-bailer 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 construc-
tions, industrial furnaces of al 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.®®

Between 1924 and September 1937, Topf had delivered or had been con-
tracted 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 gas-
sing systems, about 700 barley, green-malt and malt worm conveyors and 375
barley, green-malt and malt elevators.®

& Company flyer of March 1934 with the headline “Topf-Roststabe”. SE, 5/411 A 195.
8 Company flyer of 1937 with the headline “Zahlen sprechen...”. SE, 5/411 A 191.
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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 gener-
ators at the Halle (Saale) Crematorium; another furnace of the same type was
inaugurated at the Freiburg Municipal Crematorium on April 15, 1914; and an-
other was installed at the Hirschberg Municipal Crematorium, which opened on
August 22, 1915. From the early 1920s, the company began its slow but inexo-
rable rise to become the market leader among German companies in this indus-
try 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 fur-
naces, 44 gas-fired furnaces and one electric furnace; four of the gas furnaces
had been converted from former coke-fired furnaces. Contributing to this suc-
cess was the fact that Topf soon achieved a very-advanced technological stand-
ard and manufactured high-quality equipment; it is credited with building Ger-
many’s first gas-fired cremation furnace in Dresden in 1927, as well as Germa-
ny’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.”®" or “Topf Cremation Furnace
1934,” which was also capabl e of using electric heating.

Topf’sresearch activity is aso 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 technol ogy.

At the beginning of the 1940s, the Topf Company had a very-complex struc-
ture. 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.®

The Topf engineers of interest in the context of the present study were:

— Kurt Prifer, born in 1891, with the Topf Company from 1920, chief engi-
neer since December 2, 1935,% 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, ventila-
tion 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 Priifer by the So-
viets, which will be discussed below, he personally drew a chart of the Topf
Company’s organizational structure, which he explained in a brief explanatory

87 Deutsches Reichspatentamt Patentschrift, Patent description filed with the German Imperial Patent
Office.

8 SE, 5/411 A 163, JA. Topf & Sohne, Organisation der Unternehmung. Katalog der Sonder akten.
See Documents 131f.

8 Prifer was informed of the appointment in a letter dated December 2, 1935, marked “ET” (Ernst
Topf). APMO, BW 30/46, p. 2.
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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 Subde-
partments B (headed by

Karl Schultz[€)]), DI, DI,
Dlll, DIV (headed by Kurt

lllustration 1: Organizational chart of the Topf Com-
pany drawn by Kurt Prifer while in Soviet captivity

Prufer)

— Department E — proxies: Hermann and Kurt Schmidt, with Subdepartments

A, C, El, Ell, Elll, EIV
— locksmith shop, lathe shop, furnace shop,

welding shop, carpentry shop

— materials warehouse, motor pool and garage, shipping
Prufer’s explanations of the company structure, which he set down during his
Soviet imprisonment, are to be found in Priifer’s crimina 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 Prifer. It

reads as follows;**

“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 instruc-
tions of Mr. TOPF to the individual departments, and it was here that the incom-

© FSBRF, N-19262, Criminal Case 1719, p. 159.
*Ibid.., pp. 160-162.
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ing 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 hills 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 tech-
nical 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 dis-
tributed to the individual operating units, and the method of production was dis-
cussed 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
partsin 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 work-
shop 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 man-
ufacturing the machines, in order to finally determine the total costs and conse-
quently the profit or loss.

This office was under the direction of Mr. TOPF.

In the assembly office, the assemblers for [the] individual construction sites
wer e dispatched, and the assembly wages were determined and settled, the trav-
el 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 en-
gineers SANDER and ERDMANN — supervised the individual Departments B-
D1-D2-D3-Da4, distributed the incoming mail handed over by Mr. TOPF, and
consequently assigned the technical office work, checked the drawings and fac-
tory partslists 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 crema-
tion furnaces, and factory chimneys

Department Management E, — management by authorized signatories Hermann
SCHMIDT and Kurt SCHMIDT, supervised the individual Departments A-C-E;-
E,-Es-E4. This department processed brewery machinery and all machines nec-
essary for malt production. Seel silos for grains of all kinds, whole malting
plants and grain-drying plants. Both Departments (D and E) were under Mr.
TOPF.



C. MATTOGNO, F. DEANA, THE CREMATION FURNACES OF AUSCHWITZ, PART 1 167

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 manufac-
tured by the company and described above were made.

The raw iron and non-fabricated iron parts were stored in the materials ware-

house and distributed according to need.

The sub-departments of transportation and shipping handled the machines fin-

ished 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, how-
ever, shows a much-more-complex structure. The main departments, which
were subdivided into numerous subdepartments, were thus as follows (repro-
duced in Schile 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 aready 341 (ibid., p. 76). On December 31, 1943, the company had
840 employees.®? 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.®® An order
dated February 19, 1946 for a “Cartox® fumigation device for 5,000-ton stor-
age” was completed on May 30, 1948 with the site-acceptance test of the
plant.*®

In April 1948, the company was till called J.A. Topf & Sons, but was now a
nationalized company with the “State Owner” Max Machemehl, the plant man-
ager Herbert Bartels and Friedrich Schiller as head of the employee organiza-

% Beschaftigtenmeldung, 31 January 1944. BAK, R 13111/321 H 4.

% File memo of Betriebsdirektor Braun added to Kurt Priifer’s personnel file. APMO, BW 30/46, p. 21.

% Cartox was a disinfestation agent for grain in silos, consisting of nine parts liquid ethylene oxide and
one part carbon dioxide. Topf also manufactured Areginal fumigation systems, for which it distribut-
ed the corresponding “Operating Instructions for Areginal Fumigation Systems.” SE, 5/411 A 182.
Areginal was a disinfestation agent based on ethyl formate.

% Test Report No. 103/24 of 30 May 1948. SE 5/411 A 138.
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tion. Glnter Mann was entrusted with the construction of cremation furnaces
under the direction of engineer Hans Streichardt.*

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 Mélzerei- und
Speicherbau” (EMS) and was privatized in 1993 as “Erfurter Méalzerei- und
Speicherbau GmbH” (EMS).

In 1951, Ernst Wolfgang Topf moved to Wiesbaden, where he reestablished
the company J.A. Topf und S6hne, but it was dissolved in 1963.

Kurt Prifer 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, Prifer, 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,%” Colonel Zagorul’onii, and by the military
prosecutor, Colonel Zmirov of the V1112 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 Ger-
man-fascist criminals guilty of murder and torture of Soviet civilians and pris-
oners of war, for spies, traitors to the fatherland among Soviet citizens and their
accomplices.”

The accused were subjected to atotal of 36 interrogations, 20 of which took
place in Berlin between March 4 and 28, 1946, and 16 in Moscow between Feb-
ruary 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 en-
gineers 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.*

Prifer 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).

% L etter “To the city commandant’s office, Col. Proskurin” of 6 April 1948. SE, 5/411 A 100.

7 Abbreviation for “smert $pionam” — Death to the Spies.

% FSBRF, N-19262, Criminal Case 1719, pp. 451f. (Penalty order for Priifer), p. 453-456 (Penalty order
for Schultze).
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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 in-
novations 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 pa-
tent 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
Knds 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 interi-
or 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 be-

low 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 it 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 sup-
ply of air.

At this point (1,000°C) the furnaceis 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 introduc-
tion door of the muffle is opened and the coffin is introduced by means of the in-
troduction 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 pre-

heated 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.
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The entire cremation process can be observed by the operator through viewing
glasses in front and rear. The furnace combines the two corpse-cremation sys-
tems, i.e. direct and indirect cremation. Furthermore, the most-modern concep-
tual and technical elements have been incorporated. The advantages of the fur-
nace are ease of use and control, minimal fuel requirements, very-rapid crema-
tion, odorless and smokel ess operation.

The design of the furnace is very solid. Between the inner wall of refractory ma-
terial 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 cof-
fin, 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, pure-
ly 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 construc-
tion 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 experi-
ence in the field of technical combustion equipment and is suitable for both di-
rect 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 be-
neath (recuperator) which is used for preheating the air needed for the crema-
tion. 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 diato-
maceous 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 par-
ticular 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 incinera-
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tion seriesis 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 tem-
peratures. 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 arrange-
ment obviates the need for a lowering device and now enables all those munici-
palities 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 mod-
erate cost. Along these lines, the crematoria at Erfurt, Grinberg, Guben, Hochst
a.M., llmenau, Magdeburg, and Suhl came into being.

Lately we have added air heaters which make use of the spent gases; these de-
vices are incorporated into the flue duct just upstream of the chimney. They con-
sist 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 drawsin
fresh air and pushesit through the air bags. The spent gases are led through ad-
jacent bags; in this manner the air warms up and can be taken through ducts in-
to 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

Snce 1922 we have thus built or received orders for 28 furnaces, an achieve-
ment so-far-unsur passed.

Figures 8 and 9 show the church of the Donskoye Cemetery in Moscow where 2
furnaces are presently being built by us.

*k*

The City Director Arnstadt, 10 February 1925
Arnstadt in Thuringia
Dept. IV

[To:] J.A. Topf & SBhne Co., Erfurt
The cremation furnace installed by Topf & Sohne 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 pre-
heating and coke consumption for the individual cremations. Gas coke is being
used as fuel. Preheating the furnace requires 2-2 %2 hours.
From the beginning of preheating up to incandescence and complete combus-
tion, coke consumption has been as follows:
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for the cremation of one corpse 169-260 kg incl.
morm 7 oftwocorpsesononeday  234-314 kg } preheating

The cremations take place without generation of smoke or odor over a period of
¥ to 1 Y hours for each corpse. The chimney, 18.0 m high and erected by J.A.
Topf & Sohne 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 & Sthne 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.
Sgned: signature

City of Erfurt Erfurt, 25 June 1925
Department of Gardens and Cemeteries

[To:] J.A Topf & Sbhne Co., Erfurt
The cremation installation with two furnaces erected by J.A. Topf & Sthne 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 regquirements per corpse cannot yet be fully as-
sured.
Using gas coke as fuel, for the period starting with preheating up to incandes-
cence, complete incineration, and removal of ash remains, our records permit us
to report the consumption as follows:

1. for theincineration of 1 corpsein one day 3Y2  hwt. of gas coke
2.7 2 corpsesin succession 5 "
3. 3 a "
4. ” 4 n 9 ”
5." 5" 10% "
6. ” 6 " 10]/2 ”
7. ” 7 n 10]/2 ”

The design of the Topf System allows the cremations to be executed completely
without any smoke and odor.
The maximum duration of a cremation amountsto 1% hours.
The Municipal Department of gardens and cemeteries
Sgned: signature

* * %
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The Director of the Weimar, 30 May 1925
Land Capital (Buildings Department)

[To:] J.A. Topf & Sbhne Co., Erfurt
In reply to your request of the 22nd of this month we inform you that the crema-
tion furnace installed by you in this crematorium has operated successfully up to
now. In order to bring about a more economical operation, cremations are car-
ried out only on Tuesdays and Fridays. Preheating requires 2-3 hours, a crema-
tion lasts 1-1¥ hours. Each of the latest 24 cremations required on average 2.7
hl [hektoliters] of gas coke (incl. preheating).

The Deputy Mayor
Sgned: signature
* % %
Administration of Halle upon Saale, 7 October 1924
Gertrauden Cemetery

[To:] J.A. Topf & SBhne 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 sat-
isfaction. 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 tem-
perature of 1,000-1,100°C with a cold furnace, we require some 3%z to 4 hwt. of
metallurgical coke, whereas only 1 hwt. of this fuel is needed with a furnace al-
ready in operation. The duration of a cremation depends upon the size and na-
ture of the deceased and amounts to ¥+1%4 hours at this plant.

Sgned: signature

Municipal Operations Dept. Hanover, 10 October 1924
Heating and Machinery Section

[To:] J.A. Topf & SBhne 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 consegquence 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 al-
ways replied in a positive way to the various inquiries addressed to us.

Sgned: signature

* k% %

The Municipal Directorate [lmenau in Thuringia, 2 August 1924
Municipal Building Department

[To] J.A. Topf & SBhne 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
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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 inten-
sive use of the furnace, no wear or tear has been noticed so far.

Sgned: signature

* * %

Association for Cremation (reg. ass.) Quhl, 20 October 1923
Suhl
[To:] J.A. Topf & Shne 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 excel-
lent and the chimney, as linked to it, works particularly well. Overall, the execu-
tion of the work involved has been most-exact.

Sgned: signature

The City Council at Hirschberg, 26 May 1923
Hirschberg in Slesia

[To:] J.A Topf & Sbhne 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 in-
stallation is concerned, no deficiencies have been noticed so far.
The following amounts of coke are needed:
for thefirstincineration 5 hwt.

" " %Ond " 3 "
” " thl rd " 1 "
" " fOUfth " _n

The duration of a cremationis about 1% hours. Preheating takes 2-3 hours. For
a single preheating operation, the generator damper is closed. However, as ad-
ditional feeds are required for each succeeding cremation, the generator damp-
er must be opened [again].

Sgned: 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. follow-
ing chapter). The furnace appears more-elaborate and considerably more-volu-
minous than the Volckmann-Ludwig Furnace: it still has the two-level design of
the coke-fired furnace, with atotal height of some 5 meters; the controls for ro-
tating the grate and the ash-removal device are located on the lower level. Even
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the section located in the furnace hall, measuring 3.70 by 2.60 m, is far-more-
voluminous than the V ol ckmann-Ludwig Furnace (3.10 by 1.70 m).

Two furnaces of this type were set up in the Cologne Crematorium. A con-
temporary 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-tem-
perature 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 ox-
ide) falls through the refractory blocks of the grate onto plates of cast-iron Py-
rodur (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 out-
side 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
istransferred into a (metallic) urn of some 15 cmin 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 fur-
nace, 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 thelid of theurn.”

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 in-
corporation of a second, smaller burner into the post-combustion chamber. The
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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 be-
tween 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 Skromal Seel, 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 dis-
charge. 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 m2 per hour.
This burner ismovable.
As the Reich legislation on crematoria allows the use of fuel during the crema-
tion 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 re-
tracted, 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 m? 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 frame-
work 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 out-
lets for the hot air needed for the combustion. A further hot-air outlet is provid-
ed over the ash-extraction grate.
Thetiltable 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 devic-
es 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:
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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 crema-
tion 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 be-
hind 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 in-

side 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,*® patented a new type of cremation fur-
nace 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 Doc-
ument 137):

“We confirm herewith that Senior Engineer Martin Klettner has executed the in-

tended reconstruction of the cremation furnace over a period of 2% 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 crema-

tionsto our complete satisfaction.

The performance of the furnace surpassed all expectations, especially with re-

spect to the fuel consumption. As early as the third day, cremation times of 40

minutes wer e attained without any fuel consumption except for preheating.

You are at liberty to show the furnace to interested parties after giving us suffi-

cient notice.

Any publication of this letter without our prior approval is not permitted.”
Klettner had probably only revised a plan and a “provisional construction draw-
ing” of the furnace that the Topf Company of Erfurt, which had been national-
ized by communist East Germany in the meantime, claimed for itself in a letter
dated April 6, 1948.1%

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

9 Ernst Wolfgang Topf, one of the two brothers who owned the company of the same name (the other,
Ludwig, had committed suicide on May 30, 1945), moved to Wiesbaden in 1951, where he re-
established the J.A. Topf und S6hne Company, which was dissolved in 1963, however. M. Klettner’s
patent bears the heading “J.A. Topf & Sthne, Wiesbaden” because it was issued on January 5, 1953.

10 «Ap die Stadtkommandantur, Oberlt. Proskurin, 6.4.48.” SE, 5/411 A 100. See Document 138.
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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 re-
mains 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 nor-
mal 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 cu-
bic meters. 1%

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 ap-
plication filed by Topf (“Elektrisch...” 1935, pp. 89f.; cf. Document 139):

“The electrically heated Topf Furnace installed at the Erfurt Crematorium con-
sists 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 com-
bustion of the coffin by stainless-steel plates placed in front of them.

These 12 coils have an output of 40 KW. The muffleis 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 kKW.

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%? tubes arranged
along a slope are installed. They are fed by means of a blower located on the

101 | etters of Griinflachenamt (public parks department) of the City of Dortmund to the author dated 18
January and 24 February 1989.
102 Aeroterm tubes “consist essentially of a battery of finned tubes and a helical blower inside ametal
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outside of the furnace. The air which is heated in these tubes to a high tempera-

ture enters the cremation chamber below the refractory grate through two chan-

nels, 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 nozzes;

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 |eave 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 tim-
er; thus, attendance is required only, and in a limited way, when the coffin isin-
troduced. 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 elec-
trical 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 ad-
ministration 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 Cre-
mation Furnace 1934 (For gas and electrical heating),” shows the installation
from the outside. Document 141, “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 (Einéscherungsraum) was closed
by means of a sliding door, mounted obliquely; a decorative door (Prunktiir)
was mounted in front of it. The opposing part sported a viewing port (Schaulu-
ke). 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

container with baffles which allow steering the flow of hot air. The heat exchange takes placein
forced convection with a high thermal efficiency (1,500 — 3,000 kcal/m? hr), and is highly adaptable
depending upon the design. The air velocity is higher than what would normally be agreeable (0.20 —
0.40 m/sec) and the noise level is high (50-60 dbA); hence, in view of the high output, their usageis
primarily inindustrial and large-scale installations.” Manuale... 1990, p. E 589.
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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
(Druckluftgeblase) feeding air through a double coil of tubes acting as an air
heater (Rohren-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 refrac-
tory beams, continued through another eight openings above and below the tilt-
able plate, and then entered the post-combustion chamber. A chamber with
dampers was placed above the cremation chamber in order to reduce the veloci-
ty 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 theindividual cremations was as follows:

First cremation about 1 hr 45 min.

Second " 2hr

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 Cremato-
rium in 1936. Compared to the former, this model (Documents 143-145) pre-
sented numerous technical improvements. The vault of the muffleis 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 aso into the space below the post-combustion grate. The heating
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coils are no longer contained in recesses protected by metal plates but in appro-
priate channels made of shaped refractory bricks.

This furnace is described by the Topf Co. in the following manner (Schu-
macher 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 Skromal Steel, we use cast-iron tubes with par-
ticularly 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 as-
bestos panels held by a wrought-iron frame.

Above the tiltable ash grate, aswell 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 re-
ceptacle 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 chan-
nel 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, envel-
oping 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 materi-
al. 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 lo-
cated 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 thisway it is possible to switch the
two sides on or off separately.
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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 fur-

nace. 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 func-

tion 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 tempera-

ture automatically, even during the night, at any desired moment without manu-

al 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 fur-
nace, above al by the incorporation of atiltable grate which — alowing asit 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 dis-
mantled and rebuilt.

The new furnace (Document 147) brought along further technical improve-
ments: 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 docu-
mented by the engineer Rudolf Jakobskétter (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 tech-
nical 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
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system with its metal tubes set into a separate chamber upstream of the flue duct
(Jakobskotter 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 aso 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.1%

In this chapter we will publish the text of all Topf patents relating to crema-
tion furnaces and other combustion devices, but will trandate only the most-im-
portant 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 pa-
tent application of 16 November 1942 concerning “Air-cooled grate plate for
mechanical push grate” (Document 159), which does not concern cremation
furnaces but industria gasifiers.1®

1) Deutsches Reich. Published on 24 August 1920. Reich Patent Office.
Description of Patent No. 324252. Class 24 d. Group |

J.A. Topf & Sthnein 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 |. T 36626
Vv/24d

Day of publication of issuance of patent: 13 February 1930.
J.A. Topf & Sthnein Erfurt.

Device for post-combustion of residues in corpse-cremation furnaces
Patented in the German Reich from 29 March 1929.

103 Cf. the corresponding list shown in Appendix 1.4.
104 The patents mentioned in this chapter derive from the Deutsches Patentamt in Berlin. Documents 155
& 159 are merely patent applications not indicating whether any patent was eventually granted.
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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.[*®! The object of the invention differs from
known post-combustion devices in that the removable receptacle for the com-
bustion 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. Fur-
thermore, above the residue receptacle and below the lateral gas exhausts there
is a gas-permeable dide, blocking ash from dropping into the receptacle, which
enables the ash, still undergoing post-combustion in the receptacle, to be kept
separate from afurther 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 arecep-
tacle a, equipped with a perforated bottom b and a combustion-air supply c lo-
cated beneath the latter. The supply can be controlled by dampersd 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 areaf. This plate is permea-
ble 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 furnac-
es, 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 (€) above the receptacle, below the lateral gas
exhausts (g), to shield the receptacle against any ash dropping from the furnace.
[Document 151]

195 This refers to the complete combustion of the combustible substances.
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3) Deutsches Reich. Published on 17 October 1930. Reich Patent Office.
Description of Patent No. 561643. Class 24 d. Group |. Q 1735 V/24d

Day of publication of issuance of patent: 29 September 1932.
Viktor Quehl of Gera. Transferred to: J.A. Topf & Sohne, 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 inciner-
ated.

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 alowing cold air to enter the furnace
through the doors while they are open. The iron scrapers may aso easily dam-
age 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 severa axes, with the grates
being optionally split into severa pivotable sections with an arbitrary orienta-
tion of the axes.

This makes it possible to remove totaly 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 des-
ignate by m the muffle grate pivotable around an axis a, by b the ash grate, sub-
divided into separate surfaces f which can be pivoted individually around their
individual axese.

The aobject of thisinvention 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]

* * %
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4) Deutsches Reich. Published on 19 November 1936. Reich Patent Office.
Description of Patent No. 638582. Class 24 d. Group |. B 162300
V/24d

Day of publication of issuance of patent: 29 October 1936.
Wilhelm Basse of Hamburg. Transferred to: J.A. Topf & Sthne, 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 aimsi.a. a an improvement of the combustion by a special way of feed-
ing 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 ad-
vantage 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, be-
cause 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 disad-
vantage 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. Asthe grate is open, the gas distribution of the fuel gases within the muf-
fle can no longer be controlled.

2. During the incineration of the inner, combustion-resistant parts of the mat-
ter 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 alow 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 combus-
tion air only at itstop 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 ob-
ject 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 de-
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signed 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 isimportant because it contrib-
utes to a considerable reduction in the duration of any succeeding incinerations.

The drawing shows an example of the implementation. Fig. 1 is a vertica
section of the furnace and Fig. 2 isatop view of the floor plate.

Here, we designate as a the bricks making up the grate plate, b the support of
the furnace itself, ¢ the muffle walls, d, di the compressed-air tubes, e the corre-
sponding conical gaskets, f the air channels in the bricks, g the air-discharge
holesin 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 noz-
zles 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 severa bricks,
such asBricks 1 and 5 or Bricks 13 and 17.

In each of these cases, only one tube d; can serve for the adduction of com-
pressed air, whereas each separated brick must obviously have its own connec-
tionto 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 incin-
eration 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.
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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 individualy
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 |. 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 & Sbhnein Erfurt.

Loading device for incineration furnaces
[Not trand ated, Document 154]

6) Duplicate. Patent application 760198. 5. Nov. 1942

JA. TOPF & SOHNE 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 dis-
€ases.

The need thus exists to eliminate safely, quickly, and hygienically the corps-
es occurring frequently in large numbers. In that case it is obvious that one can-
not proceed in accordance with the legal requirements in force in the Reich ter-
ritory. 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 con-
currently 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 (Eindscherung); 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 till had to
be loaded and operated sequentially. For this reason, these furnaces are not en-
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tirely 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 along 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
— asin 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. Final-
ly, the arrangement of the flue-gas ducts etc. would be complicated, which
means that, for al 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 dlide 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 turn-
ing into ash at an appropriate point within the furnace.

Fig. 1 showsthe vertical section of an example of implementation.

Fig. 2is Section A-B shownin Fig. 1.

The invention concerns, for example, a furnace with severa internal chutes
inclined with respect to the horizontal — the drawing shows three such possible
chutes, labeled a, al, a2 — in a zig-zag-like arrangement. Each chute consists of
severa longitudinal beams b made of fireclay, which are supported by arched
ribs ¢ 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 sur-
mounted 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.
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At the top, where a suitable platform h or similar has been arranged, the up-
permost 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 upper-
most 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 individua
corpses to be burned in the furnace is determined by the progress of the overall
combustion which is, as we have aready 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 al is
arranged followed by the succeeding one, a2, and at the lower end of the last
chute there is the horizontal fireclay grate | for the burn-out, with its ash-collec-
tion chamber below. In front of this burn-out grate there is the flame-generation
section n which can be designed at will as aflat grate, a stepped grate, a genera-
tor, agas or il 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 I, the grate-like chutes and al perforated
vaults enable the flames and the combustion gases to move upwards. At the up-
per 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 man-
ner. Obvioudly, the flue gases can be led through an appropriate flue-gas pre-
heater (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 dides g, set into the reversal points at the lower ends of the upper
chutes a, al, a2, and operable from the outside, alow the retardation or the in-
terruption of the passage of the corpses through the furnace. Moreover, suitably
arranged stoking openings r allow intervention from the outside in case of cak-
ing 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-collec-
tion chamber through the openings in the chutes a, al, 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 mgjor
portion of the ash will collect below burn-out grate | in the ash-collection cham-
ber mentioned where its surface is permanently exposed to the heating gasesin
such away 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 aong the
whole way of the combustion aobjects through the furnace is assured for the
promotion of the combustion process of the corpses. This air may also be pre-
heated in aflue-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 al times
good turbulence of the flue gases.

It is aso possible to equip the furnace, at the locations where stoking open-
ingsr, as shown in fig. 1, are provided, with additional loading openings i with
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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 ca-
pacity reduction, one or both of the multi-part fireclay dlides g 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 severa grate-like chutes
(a, al, a2), inclined longitudinally against the horizontal, following one an-
other 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 (1) 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) lo-
cated below them.

3.) A furnace in accordance with Claims 1.) and 2.) characterized by the fact
that the upper chutes (a, al) 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, al) fire-
clay dlides (g) moving and operated sideways have been arranged to slow
down or interrupt the passage of the corpses.

6.) A furnacein 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]

* k% %

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. | refrain from publishing this latter document, because the copy in
my possession is of very poor quality.% | shall return to Sander’s project later
(cf. Section 7.4.1.).

105 APMO, BW 30/46, pp. 7-14.
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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 & Sohnein Erfurt.

Retractable slag-grate for hearths with air-feed from below.
Patented in the German Reich from 22 August 1928.
[Not trand ated, 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 & Sthnein Erfurt.

Plate-grate with nozzles
Patented in the German Reich from 27 August 1931.
[Not trand ated, 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 & Sohnein 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 trand ated, Document 158]

10) Duplicate. Patent application 789491, 17.11.1942

JA. Topf & Sohne Erfurt
16.11.42
To: Reich Patent Office, Berlin SW 61

Description:

Air-cooled grate plate for mechanical push grate.
[Not trand ated, Document 159]

* * %

The last known patent of the Topf Company dates from the early 1950s after the
company had moved to Wiesbaden.
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* * %

11) Bundesrepublik Deutschland. 1ssued 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 & SBhne, 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 al incineration processes known today employ combustion air heated
in arecuperator 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 com-
pounds containing N (nitrogen) present in the proteins. The proteins with their
rather high N content (some 25%) resist combustion most-strongly. Their igni-
tion 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 sepa-
ration 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. Moreo-
ver, 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 Ha, and about 0.5 kg of P, aswell as some 55.5 kg of H»O and N, we can cal-
culate 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 re-
quired amount of combustion air to a temperature of 800 to 900°C without any
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additional fuel consumption, solely by using the flue gases, in order to com-
pletely 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
additiona 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 out-
lined for this invention. Not only has it been possible to generate the heat re-
quired 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 gener-
ated 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 combus-
tion 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.

Theillustration shows afurnace 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 combust-
ing gases. The early phase of the combustion process, which takes place exclu-
sively 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 lo-
cated 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 inti-
mately with the as-yet-uncombusted proteins, removes the N from the CH com-
pounds, 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 combus-
tion 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 combus-
tion gases at 1,200 to 1,300°C to preheat the air heater. Controlled amounts of
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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 pro-
teins 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 afuel
and/or exposed to the radiant heat of the hot muffle walls until the burning cof-
fin 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 are-
cuperative 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 com-
plete burn-out of the volatile components. The spent gases are taken directly in-
to the recuperator, giving up their sensible heat to the combustion air, thus al-
lowing 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 recupera-
tive 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, charac-
terized 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 re-
tracted, [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 sec-
ondary air. This space is also equipped with a foldable and, in view of the pro-
gression 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 arelatively thin cladding of low heat ca-
pacity and is surrounded by athick layer of insulation.

Printed matter consulted: German Patent No. 669 645.

Attached: 1 sheet of drawings. [Document 160]
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4. Topf Waste Incinerators

Topf’s activity in this sector of public health where combustion devices of vari-
ous types were employed can be judged from a 1940 publicity brochure, of
which | translate the essential part:1%’

“PUBLIC HEALTH AND HYGIENE constitute the starting point for the very-
careful treatment of special questions which our furnace-construction depart-
ment 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 pow-
er 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 fudl, 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 fur-
naces for the destruction of patients’ refuse, bandage remnants, or amputated
parts. (Boilers for a central heating system are not suitable for these applica-
tions.) The furnaces require only little space and low attention; hence they are
suitable for smaller aswell aslarger 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 de-
struction but also with the preservation of the materials contained, which repre-
sent 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 re-
quirements and are being used in a great variety of applications:

1. Furnaces for the combustion of cables

107 RGVA, 502-1-327, pp. 161-165; cf. Document 161.
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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 cop-
per and lead.

2. Waste incinerators

These furnaces find their application in municipalities. (The ash congtitutes a
promising fertilizer.)

3. Wreath incinerators

These devices congtitute 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 wiresis reclaimed.

4. Mattress incinerators

Such furnaces allow an efficient and hygienic destruction as well as the recovery
of the metal s contained in the mattresses.

FOUR TYPES OF TOPF FURNACES

The refuse-destruction furnace AV1

(Fig. 1)1 s 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 fur-
nace cladding, isolates it from the chimney and allows control of the draft.

Refuse-destruction furnace type AV2

(Fig. 2).12% Ease of operation, rapid elimination of refuse with low fuel con-
sumption 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 mate-
rials. 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 beinstalled 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-combus-
tion 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

108 Page 1 of Document 161 contains a photo of the device, p. 4 the vertical and horizontal sections.
199 | pid., p. 4, and Document 162.
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ensures a good combustion of the waste gases and thus an odorless and smoke-
less 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 ware-
houses, industrial establishments, hotels, market halls etc. The furnace has a
brick lining with a solid wrought-iron facing. Before use, the furnace is preheat-
ed to operating temperature by means of a small auxiliary burner F. Moist re-
fuse 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 al-
lows transferring the ash to the ash box G.

The quality and productivity of Topf furnaces have been confirmed by the fol-
lowing report:

‘Over the past four weeks, the municipal refuse-elimination service has deliv-
ered 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 oper-
ated 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:
coke-fired cremation furnace with one muffle
oil-fired mobile cremation furnace with two muffles
coke- or oil-fired cremation furnace with two muffles
coke-fired cremation furnace with two muffles placed opposite each other
coke-fired cremation furnace with two muffles, Auschwitz Type
coke-fired cremation furnace with three muffles
coke-fired cremation furnace with eight muffles

In this chapter | will discuss the first four types; the Auschwitz-Birkenau Fur-
naces will be addressed in Chapters6 & 7.

NoaprwdhpE

5.1. The Coke-Fired Cremation Furnace with One Muffle

On this type of Topf Furnace, two documents have come down to us which en-
able usto describe its design and operation:

1. The drawing “Incineration furnace with one muffle” produced by Topf on
8 January 1941 for the SS New Construction Office (SS Neubauleitung) of the
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Mauthausen Concentration Camp labeled with the Number D58173 (Documents
163-163c).

2. The cost estimate for “1 coke-fired Topf incineration furnace with onein-
cineration chamber” 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 cham-
ber” which | will examine in Subchapter 6.1. Here | provide the translation of
the first part:11

“Cost estimate of 6.1.1941

Titl.

Reichsfuhrer S5,

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 onein-
cineration 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 in-
structions, free of chargesto 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, special-
ly shaped bricks and wedge-bricks, Monolite piling mass, as
well as the necessary mortar.

For the insulation of the furnace, the required bricks of dia-
tomaceous earth, the rock wool and the mortar of diatoma-
ceous earth.

The wrought-iron anchor barsin 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 Mono-
lite lining, including the required cast-iron pulley, cable,
and hand-operated crank

closure devices, cast-iron, for the air ducts

cast-iron door for ash removal

cast-iron closure for the gasifier feed

wrought-iron containers for the ash

cast-iron door for the hearth

wrought-iron grate, horizontal, consisting of square bars

PRPRNRRPO

10 Kosten-Anschlag, BAK, NS 4/Ma 54.
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Qty. | Items covered by this estimate:

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

Pricefor item 1) RM 5,996
Kennziffer weight:[**1 1,750 kg~

As far as | know, this furnace never moved beyond the design stage. The de-
scription which follows is based on the above two documents and on the exami-
nation of the Topf cremation furnaces with two and three muffles which still ex-
ist at Mauthausen and Buchenwald.

The furnace (Documents 163b and 163c) is enclosed in a solid frame con-
sisting 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 asfollows:

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 (Einascherungskammer
or Einéscherungsraum), also called muffle (Muffel; No. 1'*?) which has the fol-
lowing 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 (Luftkanal ver-
schliisse) — six — one may conclude that the lateral walls contained two air
channels (Luftkanéle) running horizontally within the brickwork of the furnace,
paralel to the muffle, to which they were connected by means of transverse
guadrangular openings — presumably four, as in the furnaces with two or three
muffles. These two channels formed right angles in front of the vertical chan-
nels 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 cham-

11 Kennzffergewicht. The Kennzffer (identification number) concerned the allotment of metal by the
SS-Rohstoffamt (raw materials office) at Berlin-Halensee.
12 The subsequent numbers refer to Documents 163a through 163c.
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bers (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 (Druck-
luftgeblase; No. 4) situated next to the furnace.

The muffle was closed at its front end by a closure (Absperrschieber or Muf-
felabsperrschieber; No. 5) dliding along a suitable and dlightly 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 brick-
work, 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 arectangular 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 (Rauch-
kanalschieber; No. 12) made of fireclay running vertically in a frame (Rauch-
kanalschieberrahmen; 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 (Scha-
motterost; No. 13) consisting of five transverse beams of refractory material
(Schamotter oststeine; No. 14) on which the corpse rested.

Underneath the muffle was an inclined and funnel-shaped plane for the ash
(Aschenschrage; 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 func-
tioned 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-remova opening (Ascheentnahmetiir; No. 17) — located at the
front part of the furnace, below the muffle closure — and was transferred into the
ash receptacle (Aschebehalter) for cooling.

In the sidewalls of the ash chamber, there were two horizonta 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 co-
vers located on the two sides of the ash-removal door, as in the eight-muffle
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furnace (cf. Chapter 7). They had the purpose of supplying air to the post-com-
bustion 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 gasifi-
er, 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 (Generatorfillschachtver-
schluss; No. 19). The feeding chute of the gasifier (Generatorfillschacht; 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
congtituted by square steel bars (Vierkantstébe) 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 (Feuertir; No. 24), which was used to remove the
ash and to clean out the coke dag 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, asin 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 in-
to 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 refracto-
ry mortar (Schamottemdrtel).

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 (Kieselgurmortel).

The outer brickwork (Mauerwerksmantel; No. 25) consisted of ordinary
bricks.

The blower device (Druckluft-Anlage) was constituted by a blower (Druck-
luftgeblase) with its 1.5-hp three-phase motor and the necessary conduits (Rohr-
leitung). The corpse was introduced into the furnace by means of a corpse-
introduction device (Leicheneinfiihrungs-Vorrichtung) consisting of the cart for
the introduction of the coffin (Sargeinflhrungswagen) 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 fur-
nace corresponds to the one used by Topf for the second and third electrical fur-
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naces (cf. Documents 145 and 147), but, as opposed to these models, the dis-
charge 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 cen-
tury. 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 be-

ing 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, dlbeheizter Topf-Eindscherungsofen
(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 blow-
er 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).

Thisis the basic model of the cremation furnaces which were set up at Gus-
en 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 Olbeheizung), but on 9 October 1940 it was decided to convert the heating
system from oil to coke.™® 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 Con-
struction Office sent Topf a cable requesting the urgent dispatch of a techni-
cian.'** Topf decided to send technician August Willing for 27 December.!t®
Work started the same day and was finished on 22 January 1941. The two coke
gasifiers were built during the erection of the furnace!*® which went into opera-

13 Topf letter to SS-Neubauleitung at KL Mauthausen dated 26 February 1941. BAK, NS 4 Ma/54.

114 Telegram from SS-Neubauleitung at KL Mauthausen to Topf dated 19 December 1940. BAK, NS 4
Ma/54.

115 Topf letter to SS-Neubauleitung at KL Mauthausen dated 23 December 1940. BAK, NS 4 Ma/54.

16 Topf, “Bescheinigung tiber gegen besondere Berechnung gel eistete Tagelohn-Arbeiten fir Firma: SS-
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tion at the end of the month.!t’ The first load of coke was fed on 29 January.1!8
The furnace parts are listed in the bill of lading of 12 December 1940 (Docu-
ment 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.:*°

“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 neces-

sary 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 sec-
tion of the furnace by ingtalling two coke gasifiers in place of the oil burners.
Both furnaces, in their converted form, still exist at the sites of the former con-
centration 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 CllI (Technische Fachgebiete; technical services) of SS
Economic Administrative Main Office (SS Wirtschafts-Verwaltungshauptamt;
VWWHA) issued a memorandum stating: %

“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):1%*
Bill of lading of 12.12.1940

Parts of cremation furnace

Mobile incineration furnace with two muffles

Tubes

Metal tube g 120 with two elbows

Dto.

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, 3hp 380 V

Metal tubes g 120

Metal sleeve 280/430

Soking tools

Ash box

Frame with rollers for introduction device

Introduction trough

[Cast-iron] fire doors 350/280

[Cast-iron] air-channel closures 108/128

PR ERNR

ARRPRPRIMRLN

Neubauleitung d. KzL. Mauthausen.” WVHA BAK, NS 4 Ma/54.

17| etter from SS-Neubauleitung at KL Mauthausen to Topf dated 14 February 1941. BAK, NS 4
Ma/54.

18 ODMM, Archiv, Sign. B 12/31, pp. 352f.

119 Topf letter to SS-Neubauleitung at KL Mauthausen dated 25 July 1940. BAK, NS 4 Ma/54.

120 AGK, NTN, 94, p. 177.

121 Topf shipping advice to SS-Neubauleitung at KL Mauthausen dated 12 December 1940 concerning
parts for a Topf mobile cremation furnace with two muffles and heated by oil. BAK, NS 4/Ma54.
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0 | Square bars 30/30, length 600
Shaped bricks

Metal sleeve

Con[ical] metal tube

6 N asbestos sheets

Monolite grate bricks length 750
Monolite slabs 500/600/100
250 kg rock wool

1 |Qil-leve [indicator]

Various bolts

Various gaskets

Topf Invoice No. D 41/107 of 5 February 1941 listsin particular the work done
in connection with the conversion of the furnace (Document 169):12?

PR AN

o o

Re: KL Mauthausen RM
Supply of a mobile incineration furnace with 2 muffles, con-

sisting of:

Wrought-iron furnace cladding with supporting frame and 8,950.--

roller frame, wrought-iron foldable chimney, 4 min 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

Addition of two coke generatorsto the mobile incineration
furnace with two muffles, viz.

Supply of 1,000 fireclay bricks, normal and conical, SK. 34 380.--
500 kg of fireclay mortar
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 100.--
bars
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 hourstravelling time @ 2.-- 62.--
267 hoursworking time @ 2.-- 134.--[siC]
48 hours overtime supplement @ 0.50 24.--
38 hours Sunday supplement @ 1.-- 38.--

122 Topf invoice (Rechnung) No. D 41/107, dated 5 February 1941, for the supply of a mobile oil-fired
Topf incineration furnace with two muffles, to SS-Neubauleitung at KL Mauthausen. BAK, NS 4/Ma
54.
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29 daily allowances @ 7.-- 203.--
Traveling costs Erfurt-Mauthausen-Dachau 46.80
Expenses, transport of tools etc. 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 fur-
nace, 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.). Initial-
ly, the furnace was placed on meta 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) x 1,130 mm (width) x 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 x 340 mm; Photos
4, 8f.). On the Gusen Furnace, at the base of each gasifier at floor level, thereis
an air duct for the combustion air feed to the hearth grate, closed by a cast-iron
door of standard type (108 x 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 gasi-
fier 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 x 350 mm).

The refractory structure of the gasifiers is made up of 1,000 fireclay bricks
and 500 kg of refractory mortar; it has atotal mass of some 4,000 kilograms.

The furnace has two vaulted muffles (Photos 1, 2, 36-38) which have the fol-
lowing 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 |eft side for the right-hand one.
Theinternal tubes are bricked into the furnace above the center wall of the muf-
fles. 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,
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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 mufflesis limited by a grate consisting of
three transverse and one longitudinal beam of fireclay (Photo 40), set at an ap-
preciable distance from one another (some 300 mm). Below these grates are the
ash chambers having in their sidewalls the openings toward the gasifiers (Pho-
tos 16, 18, 27f.).

At the front, the muffles are closed by two cast-iron doors having on the out-
side 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 fur-
nace (600 mm x 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 maobile furnace, there is no
flue-gas channel underneath the floor below the furnace, asin stationary furnac-
es, 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 thereis asmall 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 fig-
ure of Document 170.12 When the blowers were removed after the furnace ac-
tivity 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 Hohe).

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 men-
tioned above (Photo 201). At Dachau, this tank is presently situated in a brick

123 As stated in an undated Topf letter to SS-Neubauleitung at KL Mauthausen in reply to atext dated 11
November 1940 on the subject of the Gusen Crematorium, the draft enhancer (Zugver starkungs-
Anlage) — consisting of adraft suction device -was necessary because of the insufficient height of the
chimney (BAK, NS 4 Ma/54). Thiswas also true for the Dachau Furnace, likewise equipped with a
rather short metal chimney.



208 C. MATTOGNO. F. DEANA, THE CREMATION FURNACES OF AUSCHW TZ, PART 1

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 Gruppenfihrer
Eicke, head of Totenkopfverbande and concentration camps, asking for authori-
zation 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 authori-
ties 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
0l- oder koksbeheizter Topf-Einascherungs-Ofen mit Doppelmuffel und Druck-
luft-Anlage, sowie Zugverstarkungs-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” (“Doppel-
muffel-Einéscherungsofen mit Olbrenner”) drawn on the same day (Document
172).

The “Description of the structure of the new emergency crematorium build-
ing 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 fur-

nace (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 & Sohne Co. of Erfurt, Dreysestralie 7-9. A description of

the furnaceis provided by the cost estimate of Topf & Sohne 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 11/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 head-
ing “Krematorium des K.L. Bu.” (crematorium of Buchenwad Camp) shows
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the crematorium building measuring precisely 6 m x 9 m x 4 m (Document
173).

| have found no documents concerning the realization of this project. A later
project by the “Administration — Construction Office Buchenwal d-Sachsenhau-
sen” (“Verwaltungsamt — SS Bauleitung Buchenwal d-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.*?* The crematorium which was eventually built at
Buchenwald had atotally different layout with a half-basement and two furnac-
es of three muffles each (cf. Chapter 7).

Before going into the description of the oil- or coke-fired double-muffle
cremation furnace, | will present the trandation of the Topf cost estimate of 21
December 1939 (Document 171; NO-4448).

Object of cost estimate

I. | Qil- or coke-heated Topf incineration furnace with double-
muffle and compressed air unit, aswell 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, in-
cluding the necessary sand and cement-lime, the fireclay mate-
rial consisting of normal, shaped, and conical bricks, Monolite
packing material and fireclay mortar

For atotal 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 atotal 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 Monalite
mass

Cast-iron ash-chamber doors

Cast-iron air-channel closures

Cagt-iron flue-gas damper in its air-tight guide casing, includ-
ing 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 | Qil-burner unit consisting of:

2 | Pcs. ail burnersfor 6 to 25 kg/hr

= WwWN

124 Eugen Kogon affirms that “in the winter of 1940/41 a mobile crematorium was supplied to the camp,
lent from elsewhere” (Kogon 1946, p. 125). According to the Buchenwald ex-detainee Erich Haase,
the first furnace (with two muffles, coke-heated) was set up in the spring of 1940 (Kommunistischen
Partei..., p. 80).
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Pcs. cut-off valves

Pcs. manual vane pumps

Pcs. air-pressure meters

Compressed-air unit with a 2 ¥>-hp motor, coupled directly,
with the necessary tubing for oil feed and return

Qil 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 contribu-
tions and travelling expenses.

Delegation of one supervisory engineer for erection control
and start-up of the furnace

Freight and carriage to Ste Buchenwald

Price of [tem| RM 7,735.-
I1. | One Topf draft enhancer

For about 4,000 n? of discharge gas, with 3 hp three-phase
motor and starter, with suction and pressure connectorsand an
air flap separating suction chamber from pressure chamber
Total weight about 260 kg

Pricefor Item |l 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.

P NNDN

=

The description which follows refers to a coke-fired furnace. The numbers in
parentheses with prefix “No.” refer to Documents 172 athrough 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.
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The position of the blower (Druckluftgeblase) is not shown on the Topf
drawing but was no doubt on the side, as in the Auschwitz double-muffle fur-
nace and the triple-muffle furnace.

Two rectangular holes (No. 5) were set into the inside wall of the two muf-
flesfor heat exchange.

The muffles were closed in front by two cast-iron introduction doors
(EinfUhrungstiren; 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 (Aschen-
schrage; No. 9) which ended at the post-combustion chamber (No. 10) under-
neath; 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 remova (Ascheentnahmetiiren; No. 12)
at the front of the furnace, below the introduction door of the muffle, and was
transferred to the appropriate receptacles (Aschebehélter) for cooling.

On theinside 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 hori-
zontally 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 simultaneousdly.

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 bot-
tom by the horizontal grate of the hearth (Planrost; No. 20) with a usable sur-
face 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
(Feuertir; No. 22). The ash chamber was concave, as in the furnaces for civil-
ian 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
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(Generatorflllschacht; No. 23) closed at the top by alid (Generatorfillschacht-
verschluss; 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), cov-
ered by athick 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
Plaszow Camp near Krakow (cf. Document 175). Whether it was ever built is
unknown. The date on the drawing is illegible. The crematorium had two fur-
naces with two muffles each, the first furnace being set parale to the cremato-
rium’s longest wall, the second one perpendicular to it. The design of the fur-
naces 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 |ocated at the front part of the device, asin the single-muffle furnace.

6. The Topf Co. and the Construction of the Cremation
Furnaces at Auschwitz-Birkenau

6.1. The Furnaces of Crematorium | at Auschwitz

The budget for the Auschwitz Camp, drawn up by SS Obersturmfiihrer 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).1?°
Instead of erecting a new building, however, the equipment was eventually in-
stalled 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.*?® The firm J.A. Topf & Sohne of Erfurt
which the Main Office Budget and Construction (Hauptamt Haushalt und Baut-

125 K ostenaufstellung fir das Lager Auschwitz bei Kattowitz. RGVA, 502-1-176, p. 37.
126 Tatigkeitsbericht dated 20 June 1940, for the period of 14-20 June. RGVA, 502-1-214, p. 102.
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en, HHB) had contacted for the supply of the equipment, had aready 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 in-
stallation.*?” The furnace ordered by HHB was an oil-fired double-muffle fur-
nace (6l beheizter Doppel muffel-Ofen).*?” 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 su-
perior authority.”

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.'?® Ac-
tualy, Topf did not modify anything, because HHB decided to install at Ausch-
witz a furnace of a different type, patented on 6 December 1939 as an “Ein-
ascherungs-Ofen mit Doppelmuffel” (cremation furnace with double muffle)!?®
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.”**°

The New Construction Office replied on 15 June by cable, stating that sup-
ply was “extremely urgent” (4uRerst dringend).*! On 20 June, Topf confirmed
receipt of the cable and stated that the firm had shipped the furnace materiasin
the fastest way available and that the technicians would arrive at Auschwitz to-
wards the middle of the following week. Erection time of the furnace was 16
days.’*?> The refractory materials were shipped on 22 June by the firm Coll-
mener Schamottewerke G.m.b.H. of Colditz on Topf’s account.'®

In the week of 21 to 27 June, the New Construction Office continued work
on the design of the crematorium (Bauabschnitt 1) which constituted the last of
the four construction sectors under the responsibility of this office.** Revamp-
ing of the former bunker began the following week (opening of windows, erec-
tion of partitions) and the materials'® shipped by Topf on 1 July arrived as
well.1¥ Between 5 and 11 July, brick-laying and concrete work continued, and
the furnace foundations were poured. The Topf technicians arrived at Ausch-
witz and began work immediately.**’

127 |_etter from Topf to SS-Neubauleitung of Auschwitz dated 25 May1940. RGVA, 502-1-327, p. 231.

128 |_etter from Topf to SS-Neubauleitung dated 11 June 1940. RGVA, 502-1-327, p. 224.

2 List of patents of department “D” of Topf dated 20 November 1945. From website
www.TopfundSoehne.de/media de/. Cf. Appendix 1.4f: Patents by J.A. Topf & Séhne.

130 |_etter from Topf to SS-Neubauleitung dated 9 October 1940. RGVA, 502-1-327, pp. 209f.

131 Telegram, undated, from SS-Neubauleitung to Topf. RGVA, 502-1-327, p. 228. The date of 15 June
1940 is mentioned in Topf’s letter dated 20 June.

132 RGVA, 502-1-327, p. 221.

133 Topf Information-Instruktion dated 27 July 1940. RGVA, 502-1-327, p. 219.

134 Tatigkeitsbericht dated 27 June 1940, for the period of 21-27 June. RGVA, 502-1-214, p. 100.

135 Tatigkeitsbericht dated 5 July 1940, for the period of 28 June— 4 July. RGVA, 502-1-214, p. 98.

1% RGVA, 502-1-327, p. 200.

137 Téatigkeitsbericht dated 12 July 1940, for the period of 5-11 July. RGVA, 502-1-214, p. 97.
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Work on the rebuilding of the crematorium and on the brickwork of the fur-
nace ended in the week of 19 to 25 July;'*® a few days later, the Bauleiter, SS
Untersturmfihrer August Schlachter sent Topf a cable requesting the shipment
of the items still missing: blower, draft enhancer, gasifier doors, corpse-intro-
duction cart, rails and pulleys for the closure of the smoke conduit.**® On 29 Ju-
ly, Topf confirmed receipt of the telegram and informed the New Construction
Office of the imminent arrival of the requested parts.**

In al 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 ac-
tivity report (Tatigkeitsbericht) for the period of 9-15 August states:'*

“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 berealized.”
A further, undated, document mentions the exact date of 15 August:4?

“This construction office certifies that the erection work for the cremation fur-

nace was completed on 15 August 1940. The test cremation of the first corpse

took place the same day. ”
On 27 August, Topf asked the New Construction Office for payment of the in-
voice covering the cremation furnace, in an amount of 10,679 RM, or at least a
down payment of 9,000 Reichsmarks.'*3

On 16 September, the New Construction Office forwarded to Office Il of
HHB Topf’s invoice with the following comment:1#

“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.”

Two days later, Topf sent out a demand for the payment of the total amount or
of the down payment,'*® followed by another, merely for the down payment4
on 23 September and a further demand on 30 September.1*6 On 2 October, Bau-
leiter 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.1*” 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 RM 8 had not reached this office yet.1*°

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

138 Tatigkeitsbericht dated 26 July 1940, for the period of 19-25 July. RGVA, 502-1-214, p. 95.

1% RGVA, 502-1-327, p. 223. The telegram bears no date but undoubtedly stems from the end of July
because Topf confirmed receipt on 29 July.

40 RGVA, 502-1-327, p. 218.

141 Tatigkeitsbericht dated 17 August 1940, for the period of 9-15 August. RGVA, 502-1-214, p. 92.

142 Kontrollzettel fur die Firma J.A. Topf & Sohne, Erfurt. RGVA, 502-1-327, p. 215.

143 |_etter from Topf to SS-Neubauleitung dated 18 September 1940. RGVA, 502-1-327, p. 214.

144 etter from SS-Neubauleitung to HHB, At 11, dated 16 September 1940. RGVA, 502-1-327, p. 216.

145 RGVA, 502-1-327, p. 213.

6 |pid., p. 212.

W \hid,, p. 211,

148 |t isnot known why an amount of 10,283 RM is mentioned here instead of 10,679 RM.

149 |_etter from HHB to SS-Neubauleitung dated 4 November 1940. RGVA, 502-1-327, p. 207.
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command a detailed request for the installation of such afacility, explaining that
“in the case of deaths the causes of which are not clear, autopsies are to be car-
ried out, in particular for executions by shooting or in the case of fatalities
caused by external force.”*

The camp command turned to the New Construction Office, which replied
directly to the SS Sandortarzt, 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™ On 7 November 1940,
Schlachter informed Topf as follows:

“The present level of usage of the combustion unit installed here by your com-

pany has shown that the unit isin fact too small.”

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.*® On 13 November, Topf replied that engineer Priifer would be at Ausch-
witz 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 (Zugverstarkungs-Anlage) to be superfluous because the existing one
was sufficient for an alternating operation of both furnaces, which could, how-
ever, be in operation at the same time as well.*>® On 22 November, the New
Construction Office sent arequest to Office Il C2 of HHB asking for the author-
ization to install the second furnace, giving the following justification:*>*

“The operation of the crematorium in the past has shown that, even in the rela-

tively favorable season, the furnace with its 2 [cremation] chambersistoo small.

The camp command and Political Department have therefore approached the

New Construction Office with the urgent request to enlarge the unit by 2 cham-

bers.”

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;> some of these ma-
terials, however, were shipped later: 2 refractory plates left on 20 December!®
and 50 bags of mortar mix the following day.*>’

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:*®

150 | etter from SS-Standortarzt to Kommandantur dated 28 September 1940. RGVA, 502-1-52, p. 3.

151 | etter from SS-Neubauleitung to SS-Standortarzt dated 3 October 1940. RGVA, 502-1-342, pp. 3-3a.
12 RGVA, 502-1-312, p. 146.

158 RGVA, 502-1-327, pp. 166, 175.

5 hid,, p. 173.

1% RGVA, 502-1-312, pp. 143f.

1% RGVA, 502-1-327, p. 205.

357 |hid., p. 204.

158 hid., p. 180.
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“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 pre-
liminary steps for an enlargement.”
The installation of the new cremation furnace, constituting as it did an enlarge-
ment of the crematorium, was therefore rightly designated by the New Con-
struction Office as Erweiterung des Krematoriums or Krematoriumserweite-
rung.

On 10 January 1941, Topf confirmed receipt of Schlachter’s cable concern-
ing the damages to the first furnace and the urgency of the installation of a sec-
ond one and reported that all the necessary materials for the construction of the
furnace had aready been shipped, whereas shipment of the metal parts could
take place only after the end of the goods embargo (Gitersperre). On the sub-
ject of the furnace damage, Topf stood ready to dispatch its technician Wilhelm
Koch for repair work. >

In the meantime, the situation worsened. On 13 January, Schlachter in-
formed Topf that the Monolite grates (Monolitroste) of the muffle and the inter-
nal walls (Innenwéande) of the gasifiers had burned through (durchgebrannt) and
demanded the immediate dispatch of a technician.'®® In line with bureaucratic
practice, Topf replied two days later by sending a cost estimate (Kostenan-
schlag) for providing a technician (Monteurgestellung).!®® 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:16?

“Furthermore, 2 generator closures must be supplied a.s.a.p. for the repair

work, as the old ones are completely burned through.”

The camp administration returned the Topf cost estimate of 15 January to the
New Construction Office, explaining that the transfer certificate (Ubergabe-
Verhandlung) for the crematorium was still missing, without which it was im-
possible, for reasons of authorization, to pay for the repair work.'%® On 29 Janu-
ary, 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 |ater.'®* Repair work was car-
ried 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 re-
paired.1

1% RGVA, 502-1-312, pp. 131f.

1680 Telegram from SS-Neubaul €itung to Topf dated 13 January 1941. RGVA, 502-1-312, p. 130.

181 RGVA, 502-1-327, pp. 167-167a.

162 |bid., pp. 185-185a.

163 | etter fron the head of KL Auschwitz administration to SS-Neubauleitung dated 22 January 1941.
RGVA, 502-1-312, p. 80.

164 RGVA, 502-1-327, pp. 183f.

165 Tatigkeitsbericht dated 1st March 1941, for the period of 23 February -1st March. RGVA, 502-1-214,
p. 67.
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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 lat-
er the two cement counter-weights (Zement-Gegengewichte) for the two flue-
gas dampers'®® followed. The weekly activity reports (Tatigkeitsberichte) for
this period alow 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 partition'®” was erected using insulat-
ing bricks. Installation of the new combustion furnace was begun.”68

— 2-8 February: “In the crematorium, work continued on the completion of the
new combustion unit.”%°

— 9-15 February: “In the crematorium, the new combustion unit has been com-
pleted, except for afew minor details.”*"

—16-22 February: “The new combustion unit in the crematorium has been
completed.”*t

The next report stated again that “in the crematorium, work on the new combus-
tion unit was completed,”*2 which probably means that the furnace was finally
able to function; it is likely that the drying-in process extended over severa
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 im-
mediately.”*”® In aletter to Topf of the same day, Schlachter explained that “the
second furnace unit does not have sufficient draft which means that the combus-
tion cannot be carried out completely.”17

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.'"

In early June, the second furnace was in operation “nearly every day” (fast
taglich);"™ this probably led to a deterioration of the chimney, which was re-

16 RGVA, 502-1-327, p. 200.

167 This partition, set up in the morgue, was to create a space for urns (Urnenraum) in accordance with
advice from SS-Neubauleitung to Topf dated 21 January 1941. RGVA, 502-1-327, p. 185.

168 Tatigkeitsbericht dated 1st February 1941, for the period of 26 January — 1st February. RGVA, 502-1-
214, p. 72.

169 Tatigkeitsbericht dated 10 February 1941, for the period of 2-8 February. RGVA, 502-1-214, p. 71.

170 Tatigkeitsbericht dated 17 February 1941, for the period of 9-15 February. RGVA, 502-1-214, p. 70.

171 Tatigkeitsbericht dated 22 February 1941, for the period of 16-22 February. RGVA, 502-1-214, p. 68.

172 Tatigkeitsbericht dated 1st March 1941, for the period of 23 February — 1st March. RGVA, 502-1-
214, p. 67.

173 etter from Topf to SS-Neubauleitung dated 2 April 1941, repeating the text of the telegram: “Zweite
Ofenanlage hat keinen Zug sofort Monteur nach hier beordern.” RGVA, 502-1-312, pp. 115f.

1 RGVA, 502-1-312, p. 113.

175 L etter from head of Political Section to SS-Neubauleitung dated 7 June 1941. RGVA, 502-1-312, p.
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paired, in the week of 23-28 June, by strengthening it with angle irons (Win-
keleisen) and tension bolts (Spannschrauben).1’® It appears that over the follow-
ing 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 ra-
ther small.1”” Towards the end of September, Topf received averbal order for “a
double-muffle Topf cremation furnace with blower, introduction cart and rotat-
able platform.”1'8

The Topf cost estimate, dated 25 September, showed a price of 7,332 RM,
solely for the furnace with the blower.”® The previous day, Topf had sent the
New Construction Office three copies of the operating instructions (Betriebs
vorschrift) of the double-muffle furnace® and of the draft-enhancement de-
vice.’®! The two documents reached Auschwitz on 26 September as shown by
the registration stamp of the New Construction Office. In keeping with bureau-
cratic regulations, the New Construction Office then confirmed the order by
registered mail,*®2 and Topf in turn confirmed this confirmation.'® The furnace
parts, having a total weight of 3,548.5 kg, were shipped by Topf on 21 Octo-
ber 184

During the month of October, mortality among the detainees rose to 85
deaths per day, and would hit 169 the following month. The situation was
disastrous. On 11 November, SS Hauptsturmfihrer Karl Bischoff, who had tak-
en over Schlachter’s place as head of the Construction Office!® on 1st October,
sent Topf atelegram in which he informed the company that setting up the third
furnace was “extremely urgent” (&uf3erst dringend), and asked when it would be
installed.'® Two days later, Topf confirmed receipt of the cable and announced
the arrival of their technician for the 19th.*® On 17 November, Topf cabled
Auschwitz about the date of arrival of the technician Albert Mehr,® who, how-
ever, did not reach Auschwitz until 29 November because a number of difficul-
ties had been encountered: Topf’s supplier, the firm Collmener Schamottew-
erke, had not been able to ship the refractory for the new furnace on account of

111

176 Tatigkeitsbericht dated 28 June 1941, for the period of 23-28 June. RGVA, 502-1-214, p. 31.

17 The average mortality in the months of August and September was around 36 deaths per day; see
Mattogno 20193, p. 248.

178 | etter from Topf to SS-Neubauleitung dated 25 September 1941. RGVA, 502-2-23, pp. 270f.

1% K ostenanschlag dated 25 September 1941. 502-2-23, pp. 264-268. Cf. Document 198.

180 APMO, BW 11/1/3, p. 2f. Cf. Document 210.

81 APMO, BW 11/1/3, p. 1. Cf. Document 209.

182 | etter from SS-Neubauleitung to Topf dated 3 October 1941. RGVA, 502-2-23, p. 269.

183 | etter from Topf to SS-Neubauleitung dated 9 October 1941. RGVA, 502-2-23, p. 272.

18 Versandanzeige dated 21 October 1941. 502-1-312, pp. 104f. Cf. Document 199.

18 APMO, Leichenhallenbuch, D-Aul-5/3; Totenbuch, D-Aul-5/1; NO-5850; AGK, NTN, 92, pp. 135f.
and 140f.

18 On 1st July 1941, SS Neubaul eitung was promoted to Bauleitung der Waffen-SSund Polizei Ausch-
witz, but the correspondence, for some time to come, would bear the former designation. On 14 No-
vember 1941 Bauleitung promoted to Zentralbauleitung der Waffen-SSund Polizei Auschwitz. In the
following references, we will quote the designations actually appearing in the respective documents.

187 RGVA, 502-1-312, p. 102.

188 RGVA, 502-1-312, pp. 100f.

1% RGVA, 502-1-312, p. 99.
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an embargo of freight cars (Waggonsperre).!® Bischoff sent this company a
copy of the permit issued by Transportkommandantur Oppeln for the shipment
of the refractory materials,®®* but the company still was not allotted a freight
car.% Technician Mehr stayed at Auschwitz from 27 November through 4 De-
cember, for a total of 56 working hours and 14 hours of overtime.'®® 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.”

In this letter, Topf confirmed the order for “providing a technician” it had
received from Bauleiter Schlachter, announced that the Plitzsch Company of
Fichtenhainiken/Rositz had |oaded a freight car of refractory, and stated: %

“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 erec-

tion of the furnace ”
The freight car with the refractories of the Plltzsch Company left on 12 De-
cember,® but arrived at Auschwitz only on 2 January 1942.1% Topf declared
themselves to be ready to dispatch technician Koch to Auschwitz on 5 January
1942.1% 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.®’
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
guestion with certainty. Probably, Topf, pursuant to the Central Construction
Office request for “providing a technician” mentioned in the letter of 9 Decem-
ber 1941, had once again sent their technician Mehr to Auschwitz for more re-
pair 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 De-
cember 1941 on Topf’s account.!®® 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.

190 |_etter from Topf to Zentralbauleitung dated 24 November 1941. RGVA, 502-1-312, p. 98.

191 | etter from Zentralbauleitung to Collmener Schamottewerke dated 27 November 1941. RGVA, 502-
1-312, p. 94.

192 |_etter from Topf to Zentralbauleitung dated 5 December 1941. RGVA, 502-1-312, pp. 89f.

193 |_etter from Zentralbauleitung to Topf dated 5 January 1942. RGVA, 502-1-312, p. 82.

1% APMO, BW 11/1, pp. 4f.

195 |_etter from Topf to Zentralbauleitung dated 22 December 1941. RGVA, 502-1-312, p. 81.

1% |_etter from Zentralbauleitung to Topf dated 3 January 1942. RGVA, 502-1-312, p. 83.

197 Telegram from SS-Hauptsturmfiihrer Norbert Grosch to Zentral bauleitung dated 1st February 1942.
RGVA, 502-1-313, p. 176.

1% RGVA, 502-1-175, p. 339.
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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:1*

“Make 2 flat bars 700 x 80 x 8 mm

Repair 3 furnace doors

Repair 2 grates 700 x 30 x 30”

The flat bars (Flacheisen) were part of the anchoring system of the third fur-
nace, which was under construction at that time. The Ofentliren to be repaired
could have been either the doors of the muffles through which the corpses were
introduced (EinfUhrungstiren) or the hearth gates (Feuerungstiren); 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.’® On 16 January the de-
tainee workshop received the order to “cut threads on the furnace anchoring
bolts” (fir die Ofenverankerung)” and to “make a frame 50 by 50 according to
instructions by technician (n. Angabe des Monteurs).” The job was executed be-
tween 22 and 24 January.?®* On 31 January, Maximilian Grabner, head of the
Political Section, sent to the camp command the following request:2%

“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 isin need of repair work.”

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-men-
tioned letter.2 On 10 February, the detainee workshop did further repair work
on two hearth gates (“2 Tiren fir die Feuerung gangbar machen”), and fabri-
cated 4 angle irons (Winkeleisen)?®® which were part of the anchoring system of
the third furnace. On 20 February, another freight car with refractory bricks and
mortar shipped by Pliitzsch Co. on Topf’s account arrived at Auschwitz,?%*
which means that the shipment from that company which had arrived on 3 Jan-
uary 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%?* and the March report states that work had been completed 100% by 31
March.2% This date is confirmed as well by the report on construction of build-
ings dated 1st April 1942:27

199 Werkstéattenauftrag Nr. 330 dated 9 January 1942. RGVA, 502-2-1, p. 70.

20 Haftlingsschlosserei, Arbeitskarte dated 13 January 1942, Auftrag Nr. 630. RGVA, 502-2-1, p. 71.
21 Haftlingsschlosserei, Arbeitskarte dated 16 January 1942, Auftrag Nr. 651. RGVA, 502-2-1, p. 60.
22 RGVA, 502-1-312, p. 77.

208 Haftlingsschlosserei, Arbeitskarte dated 3 February 1942, Auftrag Nr. 747. RGVA, 502-2-1, p. 61.
24 RGVA, 502-1-175, p. 108.

205 Baufristenplan dated 9 March 1942. RGVA, 502-1-22, p. 12.

206 Baufristenplan dated 15 April 1942. RGVA, 502-1-22, p. 11.

207 Baubericht ber den Stand der Bauarbeiten dated 15 April 1942. RGVA, 502-1-24, p. 320.
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“Crematorium: degree of completion in %: 100%. Installed in existing bunker:
Cost of construction according to cost estimate | of 31 October 1941: RM
52,000, cost estimate |1 of 31 October 1941: RM 30,000, so far approved by de-
cree of 25 May 1940: RM 52,000. Ref.: I1/E-901/Schr.Sa. Expenses up to 28
February 1942: RM 44,210.18.”

Finally, the third furnace appears in the “Inventory plan of Building No. 473,
BW 11. Crematorium” drawn on 10 April 1942 by Detainee No. 20033, the
Polish engineer Stefan Swiszczowski who worked as a draftsman at the Central
Construction Office.?®

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.?'° On the basis of thisinvoice, 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.?'! Topf sent out a second partia invoice,
likewise back-dated to 16 December 1941, which reached Auschwitz only on 22
May 1942,%12 however, showing a balance of 3,868.10 RM, the result of sub-
tracting 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.?*® 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.?4

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.?'®

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 administra-
tion reguested the Central Construction Office to “repair the chimney and the

208 Begtandplan des Gebaude Nr. 47a B.W.11. Krematorium. Drawing no. 1241 dated 10 April 1942.
RGVA, 502-2-146, p. 21. Cf. Document 206.

29 RGVA, 502-1-256, p. 171.

210 Topf, Teil-Rechnung Nr. 2363 dated 16 December 1941. RGVA, 502-2-23, pp. 263-262a. Cf. Matto-
gno 2015, Document 25, pp. 98f.

211 Abschlagszahlung Nr. 1 fur J.A Topf & Sohnein Erfurt dated 7 January 1942. RGVA, 502-2-23, pp.
262-262a. Cf. Mattogno 2015, Document 26, pp. 100-102.

22 Topf, Teil-Rechnung dated 16 December 1941. RGVA, 502-1-327, pp. 114-114a.

23 Topf, Schlussrechnung dated 16 December 1941. RGVA, 502-1-23, pp. 261-261a (cf. Mattogno
2015, Document 27, pp. 103f.); letter from Topf to Zentralbauleitung dated 7 July 1942. RGVA, 502-
1-327, p. 104. The rotatable platform was later installed in the furnace hall of the crematorium, where
it still exists.

24 7entralbauleitung, Schlussabrechnung tiber Lieferung und Errichtung eines Eindscherungsofen der
FirmaJA. Topf & Sthne, Erfurt, dated 17 July 1942. RGVA, 502-2-23, pp. 258-259a; cf.: Mattogno
2015, Document 28, pp. 105-107.

215 Zentralbauleitung, Auftrag Nr. 436, Arbeitskarte Nr. 20 for Tischlerei dated 13 May 1942 manufac-
ture of two entrance gates (Einfahrttoren) 4 x 3.20 m, work done between 21 and 25 May. RGVA,
502-2-1, p. 24. Description of the job: Tétigkeitsbericht fir den Monat Mai 1942, RGVA, 502-1-24,
p. 299, and Baubericht fir Monat Mai 1942, RGVA, 502-1-24, p. 261.



222 C. MATTOGNO. F. DEANA, THE CREMATION FURNACES OF AUSCHW TZ, PART 1

motor shed (Motorenhaus)?'® of the crematorium.”?*” 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.?!® But this was only a skirmish. On 30 May, SS Oberscharfilhrer Josef
Pollok, acting as the local building inspector, addressed to Bischoff the follow-
ing report:1°
“On the chimney of the crematorium at KL Auschwitz, the chimney bracing?9
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 al-
ready 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, | 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 re-
moved and replaced by an appropriate framework in line with good trade prac-
tice.”
On 1st June, Bischoff, in aletter to the camp command, endorsed Pollok’s re-
port 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 re-
pair of the chimney to the WVVHA.??! Sending a copy of his letter to the WVHA,
Bischoff added:???
“The chimney has suffered from overheating on account of its continuous use
(operation day and night).”
The camp command no doubt informed the WVHA by cable, because on the fol -
lowing day, SS Brigadefuhrer Hans Kammler, head of Office Group C at
VWVHA gave the order for the reconstruction of the crematorium chimney.?% On
4 June, Kammler confirmed the order for the immediate reconstruction of the
chimney, and asked why he had not been informed in time.??* Bischoff replied
that he had already sent the respective information to the WWVHA and that he had

216 The small building next to the crematorium and the chimney which housed the motor of the draft en-
hancer.

217 Verwaltung KL Auschwitz. Bestellschein Nr. 451 dated 13 May 1942. APMO, BW1L/5, p. 3: “Den
Kamin und das Motorenhaus des Krematoriums instandzusetzen.”

218 Aufstellung der ausgefilhrten Bauarbeiten. 20 May 1942. APMO, BW 11/5, pp. 5f., and Bericht tiber
ausgefuhrte Arbeiten im Krematorium dated 1st June 1942. APMO, BW11/5, pp. 1f.

219 RGVA, 502-1-314, p. 12, and 502-1-312, p. 64. Cf. Document 176.

20 The flat metal braces which enclosed the brickwork of the chimney.

221 RGVA, 502-1-132, p. 62.

22 RGVA, 502-1-272, p. 256.

22 Telegram from WVHA dated 2 June 1942 signed by SS-Obersturmbannfiihrer Arthur Liebehenschel.
RGVA, 502-1-312, p. 61.

224 Radio message from Kammiler received on 4 June 1942 by Standort-Funkstelle of Auschwitz. RGVA,
502-1-312, p. 33 and 55.
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started to undertake the rebuilding of the chimney as soon as he had received
Kammler’s radio message.?®

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 tech-
nical 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.??®

The following day, Bischoff informed Topf that the chimney had to be re-
built at a distance of 7 m from the old one and asked Topf to indicate height and
cross-section.??” 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 n? — and an-
nounced the mailing of a drawing.??® This drawing — No. D59463 — was deliv-
ered 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).??® 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.?°

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 norma refractory
bricks 25 by 12 by 6.5 cm with a Seger-cone index of 28 to 29, 2,700 kg of re-
fractory mortar, 70 iron steps, 6 hand rails, one lightning rod, one access door
for cleaning.*! On 20 June, Robert Koehler elaborated the structural design of
the chimney?*? and the corresponding drawing.?

Two days later, the Central Construction Office gave Robert Koehler the of-
ficial 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,?** but Koehler confirmed
receipt only on 14 July.?*® The contract, dated 7 July (Bischoff signed it the fol-

25 RGVA, 502-1-272, p. 246.

2% |_etter from Robert Koehler to Zentralbauleitung dated 5 June 1942. RGVA, 502-1-312, p. 48.

227 Handwritten telegram from Zentralbauleitung to Topf dated 5 June 1942. RGVA, 502-1-312, p. 53.
The typed text is contained in Topf’s letter dated 6 June. RGVA, 502-1-312, p. 52.

28 RGVA, 502-1-312, p. 51.

229 Registered letter from Zentralbauleitung to Topf dated 12 June 1942. RGVA, 502-1-312, p. 50.

230 Materialbedarf Schornstein (Krematorium Altbestand). RGVA, 502-1-318, pp. 3 and 5.

#1 RGVA, 502-2-23, pp. 15-15a.

22 RGVA, 502-1-316, pp. 44-46a. Cf. Document 177.

23 «Schornstein von 15 m. Hohe fir die Zentral-Bauleitung der Waffen-SSund Polizei Auschwitz O/S.”
RGVA, 502-2-23, p. 17. Cf. Document 178.

24 RGVA, 502-1-312, p. 49.

235 |_etter from the Robert Koehler Company to Zentralbauleitung dated 14 July. RGVA, 502-2-23, p.
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lowing day), was divided into four sections: the contract as such which men-
tioned 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 ob-
ligations” signed by Koehler on 14 July.?%®

The budget for the new chimney established by the Central Construction Of-
fice on 3 July specified a cost item of 11,500 RM including the materials and
work not furnished by Koehler.2%

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 be-
gan on 12 June on the basis of the order placed on 4 June, degree of progress
was 10% with completion scheduled for 10 August.?®® The Baubericht informs
us that the foundations of the new chimney had been cast and brickwork had
started.?® The Tatigkeitsbericht der Fahrbereitschaft (motor-pool log) shows
17 trips to the crematorium by truck for the transportation of the building mate-
rial and wood.?*

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 alow access to the top — as well as 6 guard rails and a
double door for the soot pit.?** The work-sheet was passed on to the detainee
workshop the following day, and the job was carried out between 2 and 6 Ju-
ly.2#2 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 cor-
responding flue duct (Pressac 1993, Document 8 (outside of text); cf. my Doc-
ument 207).

Thisjob was realized only in part, because the flue-gas duct, having alength
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 1942.24 On the same day, the Central Construction Of-
fice prepared an explanatory report (Erlauterungsbericht) for the construction
of the chimney, in which we can read:

14.

26 RGVA, 502-2-23, pp. 5-9.

27 Kostenvoranschlag fiir die Errichtung eines neuen Schornsteines im Krematorium des Konzentrati-
onslager Auschwitz O.S,, RGVA, 502-1-312, pp. 35f.

238 Baufristenplan 1942. Berichtsmonat Juni. RGVA, 502-1-22, p. 27.

239 Baubericht fir den Monat Juni 1942, 502-1-24, p. 221.

20 Tatigkeitsbericht der Fahrbereitschaft der Zentralbauleitung der Waffen-SSund Polizei Auschwitz
fur den Monat Juni 1942. RGVA, 502-1-181, p. 283.

241 Anforderung Nr. 6805 dated 1st July 1942. RGVA, 502-2-1, p. 65.

242 Auftrag Nr. 1702 dated 2 July 1942. RGVA, 502-2-1, p. 63, and Arbeitskarte dated 3 July 1942, Auf-
trag Nr. 1702, ibidem, p. 67.

23 Robert Koehler, Rauchkanal fir die Zentral-Bauleitung der Waffen-SSund Polizei Auschwitz O.S.
dated 11 August 1942. RGVA, 502-2-23, p. 18. Cf. Document 179.
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“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, SSBri-
gadefuhrer and Major-General of Waffen-SS Dr.-Ing. Kammler gave the order
for the replacement of the chimney.”
The report goes on to explain that the new chimney had a sguare 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 arefractory lining of 12 cm in thickness.?** A list of materi-
als 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.?*

In the meantime, the old chimney had not only not been dismantled but was
being used intensively. In this matter, SS Oberscharfuhrer Pollok sent Bischoff
another report on 6 July:2%

“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 ver-

tical, 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,

Bftgh. 8195/42/Po/Qu., addressed to the camp command.

| 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 oth-

erwise 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:*’

“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 con-

necting channel.”
The activity report of SS Unterscharfiihrer Heinz Lubitz for July 1942 confirms
that the brickwork of the chimney had been completed (Schornsteinmauern fer-
tiggestellt) and that the flue-gas channel had been dug and built (Kanal ausges-
chachtet und gemauert).2*

For the very reason that the flue channel was still being worked on, the Bau-
fristenplan for that month shows a work progress of 80%.24° During July, the
trucks of the Central Construction Office made 15 trips to the crematorium for
the transportation of building materials.?*°

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

244 Erlauterungsbericht fir die Errichtung eines neuen Schornsteines am Krematorium des Konzentrati-
onslager Auschwitz O/S. RGVA, 502-1-312, p. 34.

25 Materialbedarf fur Schornsteinbau (Altbestand Krematorium). 7 Dec. 1942; RGVA, 502-1-318, p. 5.
Cf. Document 180.

26 RGVA, 502-1-312, pp. 29 & 31. Cf. Document 181.

247 Baubericht fir Monat Juli 1942. RGVA, 502-1-24, p. 181.

%8 RGVA, 502-1-24, p. 16.

29 Baufristenplan 1942. Berichtsmonat Juli. RGVA, 502-1-22, p. 35.

20 Tatigkeitsbericht der Fahrbereitschaft der Zentral-Bauleitung der Waffen-SSund Polizei Auschwitz
fur den Monat Juli 1942. RGVA, 502-1-181, p. 272.
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chimney: construction of the new chimney would cost 2,790 rather than 3,650
Reichsmarks.?! The new and corrected offer was sent by Koehler to the Central
Construction Office on 14 August.?®? Work ended in the first ten days of Au-
gust, and over the whole month there were only five trips to the crematorium by
the trucks of the Central Construction Office.”>® The Tatigkeitsbericht for the
month of August states;?>*

“New smoke channels linked to the 3 pcs. double-muffle furnaces, covered by

slab of reinforced concrete, lightning rod connected and handed over to politi-

cal administration for operation. Work terminated except for finishing touches. ”
The Baufristenplan speaks of a degree of completion of 100% as of 10 Au-
gust,?> 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 atotal of 7,568 working hours — plus 123 civilian workers — for atotal 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 m?3 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 .25

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 Hauptsturmfihrer Robert Mulka the day before,
sent the following message to the camp command: %’

“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 respon-

sibility [of this office] for the building must be rejected. ”
After all the exertion, the same situation as in June had come about. On 14 Au-
gust, after a telephone conversation of SS Unterscharfuhrer Kirschnek and
Robert Koehler, the latter was called to Auschwitz by Bischoff.?® On 19 Au-
gust, Kirschnek and Koehler inspected the damage to the new chimney.?®
Three days later, Koehler, having been asked to do so (wunschgeméss), sent to

%1 RGVA, 502-2-23, p. 13.

%2 RGVA, 502-2-23, pp. 11f.

23 Tatigkeitsbericht der Zentral-Bauleitung der Waffen-SSund Polizei Auschwitz fiir den Monat August
1942. RGVA, 502-1-181, p. 264.

24 Tatigkeitsbericht des SS-Uscha. Kirschnek Baufiihrer Abt. Hochbau fiir Monat August 1942. RGVA,
502-1-24, p. 197.

25 Baufristenplan 1942. Berichtsmonat August. RGVA, 502-1-22, p. 38.

256 Handwritten note “Schornstein-Krematorium. BW 11 dated 7 December 1942. RGVA, 502-1-318,
pp. 4f.

%7 RGVA, 502-1-312, p. 27. Cf. Document 182.

2% |_etter from Zentralbauleitung to Robert Koehler dated 14 August 1942 (erroneously dated 13).
RGVA, 502-1-312, p. 26.

259 Aktenvermerk dated 21 August 1942. RGVA, 502-1-313, pp. 159f., and APMO, BW 30/27, pp. 13f.
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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 of-
fered 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 Ausfihrung,” i.e.
“will not be realized.”?®

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 of-
fice, SS Sandartenfihrer Franz Eirenschmalz, made a mistake when he ap-
proved the amount of 11,500 RM, thinking that the approval referred to the
chimney that had already been built, as one can see from specia observationsin
his letter, which refer to a reconstruction order by Kammler of 2 July 1942,%
while this order was redlly dated 2 June. Actualy, the 11,500 RM so approved
concerned the cost estimate for the reconstruction of the chimney dated 3 July.

| have been unable to ascertain with certainty whether the chimney was re-
built, even though on 29 April 1943 Bischoff informed WVHA about the com-
pletion (Fertigstellung) of the crematorium chimney (and of the shed housing
the pumps for the water supply to this plant).?%? 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 connec-
tion with the chimney built in July and August of 1942, viz. 4,659.94 RM,?®3 the
figure which appears also in Koehler’s invoice of 26 August 1942?%* as well as
in their final invoice?® and in the final settlement by the Central Construction
Office dated 10 February 1943.2%

This figure stems from Koehler’s second offer of 14 July 1942, but shows a
price increase, because, as we have aready 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 19.5%” meters. The pertinent addendum to
the contract between the Central Construction Office and Koehler explains the
details.?%®

%0 RGVA, 502-1-313, p. 157.

%1 |_etter from WVHA to Verwaltung des Konzentrationslager Auschwitz /O.Sdated 31 August 1942.
RGVA, 502-1-312, p. 23.

%2 RGVA, 502-1-312, p. 9, and 502-1-149, p. 336.

23 Bauausgabebuch 11. Bauwerk 11 — Krematorium. RGVA, 502-2-37, pp. 26-32.

24 Robert Koehler, Rechnung dated 26 August 1942. RGVA, 502-1-312, p. 23.

25 Robert Koehler, Schlussrechnung dated 22 December 1942. RGVA, 502-2-23, p. 4

26 Zentralbauleitung, Schiussabrechnung dated 10 February 1943. RGVA, 502-2-23, p. 1-1a.

%7 More precisely 19.575 m as we can see from the two invoices from Koehler mentioned above.

28 Nachtrag zur Vertragsurkunde dated 23 November 1942. RGVA, 502-2-23, p. 16.
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After August 1942, the only reliable information | have found concerns the
repair of an electric blower (Geblése) on Furnace 2 on 1st September 1942 (for
the blower (Druckluftanlage) of this furnace).?®®

In January of 1943, a Schweizer Baracke?™ for the Political Department?®’
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 Standortver-
waltung), SS Obersturmbannfiihrer Mdckel :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 | would cease its operation completely, as we were assured in

the a.m. discussion with SSUstuf. 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 Crematoriall and Ill at Birkenau

The problems concerning cremations became even more serious when construc-
tion of the Birkenau Camp was launched on 15 October 1941. For the new
camp, which was originally projected to take in 125,000 Soviet POWSs — its offi-
cial designation Kriegsgefangenenlager (KGL or K.G.L.)?" reflects this — the
Construction Office had planned for a crematorium with five furnaces of three
muffles each, plus an underground morgue (Leichenkeller) and waste incinera-
tor (Mullverbrennungsofen); but the installation was to be set up within KL
Auschwitz (Main Camp) rather than in Birkenau;?™ for the Birkenau KGL only
a mortuary hall (Leichenhalle) was planned, as we can gather from the earliest
known document (7 October 1941).2° As opposed to this, the plan for the KGL
dated 5 January 1942 shows ten morgues and two cremation halls (Verbren-
nungshallen),?’® each of which was to be provided with one triple-muffle fur-
nace of asimplified design.

29 RGVA, 502-1-153, p. 5.

270 Wooden barracks measuring 28.20 by 6.20 meters.

271 The respective Ubergabeverhandlung is dated 8 February 1943. RGVA, 502-2-150, pp. 7-9; cf. Mat-
togno 2015, Documents 13-15, pp. 78-80.

22 RGVA, 502-1-324, p. 1; cf. Document 183.

273 As opposed to this, the official designation for the Auschwitz Camp was Konzentrationslager (K.L.).

274 Erlauterungsbericht zum Vorentwurf fiir den Neubau des Kriegsgefangenenlagers der Waffen-SS,
Auschwitz O/S. RGVA, 502-1-233, p. 20.

275 |ageplan des Kriegsgefangenenlagers-Auschwitz O.S. dated 7 October 1941, in: Pressac 1989, p.
185.

276 |_ageplan des Kriegsgefangenenlagers Auschwitz Ober-Schlesien dated 6 January 1942, in: ibid., p.
189; Lagerskizze des Vorhabens Kriegsgefangenenlager der Waffen-SSin Auschwitz. Einfriedigung
(fence). RGVA, 502-1-235, p. 13; cf. Document 184.
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A “Lay-out plan of the POW camp at Auschwitz, Upper Silesia, Plan No.
885,” drawn by SSWWHA on 5 January 1942,%"" checked (“gepriift”) by SSUn-
tersturmfilhrer 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 ingtalations; 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 |1 (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 Oberfihrer
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, re-
quested 1,769.36 RM as payment for the design work.2’® In order to avoid pay-
ing out this sum for no useful purpose, the Central Construction Office, with the
approval of the head of Office C/IIl of WVHA, SS Surmbannfihrer Wirtz, de-
cided to maintain the project and to use the furnaces in a different building.?”
Topf was informed of this decision on 8 April, % but the company had already
mailed the corresponding invoice to the Central Construction Office on 17
March.?! As we will see, the two furnaces are mentioned for the last timein a
file memo of the Central Construction Office dated 21 August 1942 (cf. Docu-
ment 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 “crema-
torium in the PoW camp” (Krematorium im Kriegsgefangenenlager)?®? budget-
ed at 403,000 RM, less than 2% of the total budget (24,254,300 RM).%®2 This
crematorium was the one originally planned for the Stammlager.

Work was assigned to the Topf Company. On 11 October 1941 the Con-
struction Office cabled the Erfurt firm asking for Prifer to be sent to the camp
“for the new construction of a crematorium.”?®* On the 14th Topf confirmed re-
ceipt of the telegram, saying that Prifer would arrive on the 21st at 9 o’clock,

217 |ageplan des Kriegsgefangenenlagers Auschwitz — Ober-Schlesien, Plan Nr. 885, RGVA, 502-2-95,
p.7.

218 According to Bischoff’s letter dated June 1943, the project referred to the construction of the chim-
ney, cf. Subchapter 6.2.

219 |_etter from Zentralbauleitung to head of Amt C/I11 at WWHA dated 30 March 1942. RGVA, 502-1-
313, p. 174.

20 |_etter from SS-Sturmbannfiihrer Wirtz to Topf dated 8 April 1942. RGVA, 502-1-313, p. 173.

21 | etter from Zentralbauleitung to Amtsgruppe C 111/1 at WVHA dated 15 April 1942. RGVA, 502-1-
313, p. 171.

282 |_etter from WVHA to Zentralbauleitung dated 2 March 1942. RGVA, 502-1-319, p. 211, and NO-
4464.

283 |_etter from Zentralbauleitung to WVHA dated 17 March 1942. RGVA, 502-1-319, pp. 202-206.

24 RGVA, 502-1-313, p. 179.
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which was what happened.?®® On 21 and 22 October, Priifer, in fact, had meet-
ings 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 Prifer, Topf was furthermore to calculate
the required height and cross-section of the chimney.?®® Referring to these meet-
ings, Topf asked the Construction Office on 31 October for a written confirma-
tion (Bestatigungsschreiben) of Bischoff’s verbal order?®’ 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 aletter
written by Topf on 4 November which is important enough to be quoted in its
entirety: 28

“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 enhancersin suction

1 Topf waste incinerator.

Flue-gas section

We accept this order on the basis of the cost estimate attached?® and its condi-
tions, 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 distribu-
tion rails for the 5 cremation furnaces.

¢) The 3 Topf draft enhancersin suction including drives, and supply of a build-
er 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. €) 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.

25 |_etter from Topf to SS-Neubauleitung dated 14 October 1941. RGVA, 502-1-313, p. 178.

26 |_etter from SS-Neubauleitung to Topf dated 22 October 1941. RGVA, 502-1-313, pp. 36f., and AP-
MO, BW 30/34, p. 116; BW 30/27, p. 27.

27 |_etter from Topf to SS-Neubauleitung dated 31 October 1941. RGVA, 502-1-312, p. 103.

28 |_etter from Topf to SS-Neubauleitung dated 4 November 1941. RGVA, 502-1-313, pp. 81-83. Cf.
Document 186.

29 | have not found this document.
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Construction time of the plant as estimated by us must not exceed 8 weeks, be-

cause we have based the dispatch of our personnel on this period. If construc-

tion 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 re-

guested 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 du-

tieg].

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 furnac-

es, 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 previ-

ous furnaces. By this, we intend to achieve a higher efficiency.*® 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.”
Prufer 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) sta-
tioned 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 atele-
phone conversation with a Topf employee — Priifer, most-likely — Bauleiter
Bischoff sent a letter to the Weimar Ristungskommando reguesting a tempo-
rary-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: 2!

“The Topf & Sohne 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

20 The term Leistung also indicates the performance.
21 RGVA, 502-1-314, pp. 8-8a.
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that Concentration Camp Auschwitz has been augmented by a PoW camp which

isto take in some 120,000 Russians shortly. The construction of the incineration

unit ismost urgent, if epidemics and other risks are to be avoided.”
It appears that the leave was not granted, because on 21 November, Priifer
launched another effort by means of a letter to Bischoff, marked “strictly per-
sona.” Prifer, who was about to go to Auschwitz, wanted to take Ludwig Topf
along and have him participate in the discussions in the aleged role of a project
engineer for the triple-muffle furnace.?®? For this reason, he asked Bischoff to
send Topf a cable as follows;?*

“Urgently requesting visit by Ludwig Topf 2-5 December for discussion new

furnace construction. ”

Bischoff accepted and sent Topf atelegram with this text, undated,?* but surely
transmitted on 25 November, the day on which Prifer’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 Unter-
sturmfiihrer Walter Dejaco on 24 October 1941.2% On 20 November 1941,
HHB sent the Central Construction Office two sketches approved by the head of
Office Il B,?®® in which, however, the chimney with its two smoke ducts was |o-
cated in an unsuitable position. On 3 December, the Central Construction Office
forwarded to the head of Office Il 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.?”

The parts of the five triple-muffle furnaces were sent by Topf in two sepa-
rate 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 aload 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.?®® 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 (Geblase)
and its motor.

292 Actually, the furnace with three muffles, just like the 8-muffle furnace, was designed by Prifer. Let-
ter from Kurt Prifer to Ludwig and Ernst Wolfgang Topf dated 6 December 1941. APMO, BW
30/46, p. 6.

23 RGVA, 502-1-314, pp. 2f.

24 RGVA, 502-1-314, p. 5.

2% The drawing includes the fagade and the elevation of the crematorium. The two drawings have been
published by Pressac 1993, his Document 9.

2% RGVA, 502-1-313, p. 68. The two sketches have been published by Pressac (1993, Documents 10f.).

27 RGVA, 502-1-312, p. 93.

2% |_etter from Topf to Zentralbauleitung dated 8 May 1942. RGVA, 502-1-312, pp. 65-68.
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Therefore, on 29 May, Topf asked the Auschwitz Central Construction Of-
fice 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.”?®*® Work, in fact, had begun on 2 June*® with the digging of
the pit (Baugrube) for the foundations,3* which concluded in July.3 On 2 Au-
gust, the Central Construction Office sent to the Huta Company the crematori-
um Drawings Nos. 936, 1173, 1174, 934, 980, 933, 1311, 932, 1301 and 1341
for the structural design of the building.%®

By 14 August, the Kommando Krematorium was already 80-inmates
strong.%* On Monday, 17 August, Topf cabled the Central Construction Office
that Engineer Priifer would arrive on Wednesday, 19, at 8 o’clock.>® In fact, at
2 PM on 19 August, Priifer had a long meeting with SS Untersturmfihrer 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;3%

“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 ac-

cordance with the drawings and specifications of Topf & Sthne Co.

2) Concerning the placement of 2 triple-muffle furnaces near the ‘bathing facili-

ties for special actions®7 Eng. Priifer suggested to take these furnaces from a

consignment to Mogilev ready to be shipped; the [Auschwitz] section chief pres-

ently 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 & Sohne Co. has by mistake sent to Auschwitz the parts of a double-

muffle incineration furnace actually destined for Mauthausen. Eng. Priifer sug-

gests 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 tri-
ple-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 Unter-

29 |_etter from Zentralbauleitung to Topf dated 5 June 1942, RGVA, 502-1-272, p. 499, and letter from
Topf to Zentralbauleitung dated 6 June 1942, RGVA, 502-1-312, p. 52.

30 The Baufristenplan dated 2 October 1943 erroneously speaks of 2 July 1942. RGVA, 502-1-320, p. 7.

%01 Zentralbaul eitung, Baubericht fiir Monat Juni 1942. RGVA, 502-1-24, p. 224.

302 Zentralbauleitung, Baubericht fir Monat Juli 1942. RGVA, 502-1-24, p. 184.

%03 RGVA, 502-1-313, p. 164.

304 |_etter from Zentralbauleitung to Kommandantur dated 14 August 1942. RGVA, 502-1-313, p. 162.

%5 RGVA, 502-1-272, p. 507.

36 RGVA, 502-1-313, pp. 159f. Cf. Document 187.

307 Badeanstalten fiir Sonderaktionen. Concerning these installations, cf. Mattogno 2016, pp. 70-76.
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scharfuhrer Kirschnek and measures to be taken were discussed. — As the chim-

ney 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 wer e discussed.

7) Eng. Prifer 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 & Sthne

Co. must immediately be supplied with 10 freight bills. ”
In an effort to support his suggestions, Prifer asked Topf to send four copies of
Drawing D59599 of the triple-muffle furnace, which went out on 20 August;>®
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 x 0.80 m and
0.70 m x 0.60 m respectively, on the basis of Drawing No. 932 for the sum of
3,950 RM, as well as the instalation 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.®®

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.”®° Work on the
furnaces began during that month;3!* by October, one furnace had been finished
with another under way,*'? in November, two furnaces had been completed with
another two under construction.®'® Work, including the flue ducts and the chim-
ney, was finished in January of 1943314

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 | of KGL”; the work was done between 23 and 27 October .31

Construction of Crematorium 111 began on 14 September 194231° with the
necessary excavations (Schachtarbeiten);®' initially, on 23 September, 60 de-
tainees were assigned to this job.3'® Two days later, the Central Construction

308 |_etter from Topf to Zentralbauleitung dated 20 August 1942. RGVA, 502-1-313, p. 161.

309 |_etter from Robert Koehler to Zentralbauleitung dated 24 August 1942. RGVA, 502-1-313, p. 157.

310 RGVA, 502-1-313, p. 133.

11 Zentralbauleitung, Baubericht fir Monat September 1942. RGVA, 502-1-24, p. 138.

812 Zentralbauleitung, Baubericht fiir Monat Oktober 1942. RGVA, 502-1-24, p. 86.

813 Zentralbauleitung, Baubericht fir Monat November 1942. RGVA, 502-1-24, p. 53.

314 Bericht Nr. 1 of Zentralbauleitung concerning Krematorien Kriegsgefangenenlager. Bauzustand sent
to WVHA on 23 January 1943. RGVA, 502-1-31, p. 54.

315 Zentralbauleitung, Arbeitskarte, Auftrag Nr. 2250/250 dated 17 October 1942. RGVA, 502-2-8, p. 8-
8a

316 Zentralbauleitung, Baufristenplan dated 2 October 1943. RGVA, 502-1-320, p. 7.

817 Zentralbauleitung, Baubericht fir Monat September 1942. RGVA, 502-1-24, p. 138.

318 Phone call by SS Obersturmfiihrer Schwarz of 22 September 1942. RGVA, 502-1-19, p. 271.
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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:3°

“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 ”

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 Il and 111.3® On 6 October, Topf’s master bricklayer
(Polier), Wilhelm Koch, who was working on the furnaces for Crematorium I1,
received permission from Bischoff to enter the Central Construction Office
workshops “to check on the fabrication of anchoring parts for the KGL cremato-
rium.”32t

The detainee workshop (Héaftlings-Schlosserei) had been assigned this job on
8 September, and worked on it with 22 detainees between 9 September and 11
December 1942 for atotal of 2,389 working hours, 24 of which were devoted to
welding.3?2

On 26 October, the Central Construction Office informed Topf that Crema-
torium 111 would be built facing Crematorium Il and would be its mirror im-
age.3 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-einfuhrtragen) 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 ato-
tal of: 53,702 Reichsmarks.>?*

On 31 October, Topf gave written confirmation of the order at the pricesin-
dicated.®”® On 28 October and at the request of the Central Construction Office
dated 22 October, Topf sent to Auschwitz Drawing No. D59394 “for furnace |1
and 111 of KGL.”*?® During October, the foundations of the chimney were
poured, and chimney construction was begun for Crematorium 111;%2” by the end
of November, the chimney had reached a height of 9 meters.®%®

On 27 November, Prifer 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

319 |_etter from Topf to Zentralbauleitung dated 30 September 1942. APMO, BW 30/34, p. 114, and BW
30/27, p. 30.

320 |_etter from Topf to Zentralbauleitung dated 5 October 1942. RGVA, 502-1-313, p. 115.

321 Zentralbauleitung, Bescheinigung dated 6 October 1942. RGVA, 502-1-41, p. 159.

2 Zentralbauleitung, H&ftlings-Schlosserei. Arbeitskarte. Auftrag Nr. 1962, “Verankerungen fiir 5
Stiick Muffelofen It. beiliegender Zeichnung” dated 8 September 1942. RGVA, 502-2-8, pp. 37-37a.

33 RGVA, 502-1-313, p. 95.

324 _etter from Topf to Zentralbauleitung dated 26 October 1942. RGVA, 502-1-313, p. 93 and 502-2-
26, p. 216.

325 | etter from Topf to Zentralbauleitung dated 31 October 1942. RGVA, 502-1-313, p. 87.

325 APMO, BW 30/34, p. 95.

%27 Zentralbauleitung, Baubericht fir Monat Oktober 1942. RGVA, 502-1-24, p. 86.

328 Zentralbauleitung, Baubericht fir Monat November 1942. RGVA, 502-1-24, p. 53.
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Office replied that it intended to give priority to the de-aeration of the old crem-
atorium at KL, and then to the installation of the draft enhancers of Crematori-
um 11.3% |n December of 1942, work was stopped for several days — a disinfes-
tation and disinfection campaign had become imperative because the typhus ep-
idemic 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:

— Crematorium I1: 31 January 1942

— Crematorium I11: 31 March 1943

— Crematorium |V: 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 Il and
I11: the Erfurt company was asked to make the necessary efforts with respect to
the deliveries and the erection work. A visit by Prifer was suggested in order to
check on the progress of the project.®** The deadlines set by Himmler were illu-
sory, as the degree of completion of the crematoria was still low at the end of
December: Crematorium |1: 60%; Crematorium I11: 20%; Crematorium 1V:
15%; Crematorium V: 5%.3%

Realizing this, the Central Construction Office asked WVHA for an exten-
sion, 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.3* Bischoff applied Kammler’s condi-
tions to the letter and, as early as 20 November, gave a job order to the electri-
cians’ section for “Construction lighting in Crematorium I, as well as aiming of
searchlights for night work / sentry chain.”33*

On 23 January the Central Construction Office placed an order with the Otto
Schuler Co. of Beuel for 10 coal-hauling carts (10 Sttick Kohletransportwagen)
for Crematorium 11, but the company was not in a position to supply them.3
On 6 and 31 January 1943, Central Construction Office trucks performed four
trips transporting refractories and mortar to Birkenau for the Topf project.>* On
29 January, Priifer inspected the worksites and wrote a report on the state of
progress. The five triple-muffle furnaces of Crematorium Il were being dried in
(“werden z. Zt. trockengeheizt™), and start-up was scheduled for 15 February.

On the subject of Crematorium 111, Prifer wrote: 3"

329 |_etter from Topf to Zentralbauleitung dated 30 November 1942. RGVA, 502-1-313, p. 61; letter
from Zentralbauleitung to Topf dated 30 November 1942. RGVA, 502-1-314, p. 17.

330 Fernschreiben (telex) from Zentralbauleitung to the WVHA dated 18 December 1942. APMO, BW
30/27, p. 17.

331 | etter from Zentralbauleitung to Topf dated 22 December 1942. APMO, BW 30/27, p. 19.

332 Zentralbauleitung, Baubericht fir Monat Dezember 1942. RGVA, 502-1-24, p. 7.

333 | etter from WVHA to Zentralbauleitung dated 11 January 1943. RGVA, 502-1-313, p. 59.

33 Zentralbauleitung, Arbeitskarte, Auftrag Nr. 98/291 dated 20 December 1942. RGVA, 502-2-8, pp.
1-la

335 |_etter from Otto Schuler Co. to Zentralbauleitung dated 28 January 1943. RGVA, 502-1-313, pp. 51-
5la

336 Tatigkeitsbericht der Fahrbereitschaft der Zentral-Bauleitung der Waffen-SSund Polizei Auschwitz
O/Sflr den Monat Januar 1943. RGVA, 502-1-181, p. 221.

337 Priifbericht des Ing. Priifer to Zentralbauleitung dated 29 January 1943. APMO, BW 30/34, p. 101.
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“The outer walls of the furnace building as well as the chimney have been com-
pleted. 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. Sart-up for these incineration furnaces is possible on 17
April 1943 at the earliest.”

In his file memo (Aktenvermerk) of the same day, SS Untersturmfiihrer
Kirschnek, who had accompanied Prifer during the inspection tour, added that
the ceiling of the furnace hall at Crematorium IIl was under construction, and
that the respective chimney would be ready in three days’ time.3* To make sure
that everything would run on schedule, the Central Construction Office asked
Topf on 2 February that Prifer be delegated to Auschwitz for three days of each
week. The Erfurt company gave its approval,>* but it is not certain that Priifer
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 111 was moved back to 10 April 1943.34

For Crematorium 1, the Central Construction Office placed an order with
Topf on 10 February for a coal-loading device and an ash-removal device (Koh-
lenbeschickungs- und Aschentransportvorrichtung)®* as well as, the following
day, for a waste incinerator (Mull-Verbrennungsofen) for Crematorium 111 for a
total of 5,791 Reichsmarks.3*2 In an effort to render Topf more responsive, the
Central Construction Office meanwhile turned to Kammler, explaining the
problems encountered with this company.3® On 12 February, Topf confirmed
receipt of the cable from the Central Construction Office two days earlier, and
announced Priifer’s arrival at Auschwitz on the 15th, for transmittal of the pro-
posals concerning the coal-loading and the ash-removal devices3** The visit
probably did take place, because a Topf letter dated 26 February mentions a
meeting (Unterredung) of Prifer and the civilian employee Jéhrling on the sub-
ject of the disinfestation furnaces (Entwesungs-Ofen) 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.3*

According to areport by Kirschnek dated 20 February 1943, Crematorium |1
went into operation on 20 February 1943,%° but it is likely that no cremations

338 Aktenvermerk dated 29 January 1943. APMO, BW 30/34, p.105. The document bears no signature,
but the registration number (Bftgb.-Nr. 43/Ki/Lp) shows Kirschnek’s abbreviation, “Lp” is the abbre-
viation for the name of civilian employee Lippert, who worked at Bauleitung of K.G.L. “Bftgb.” sig-
nifies “Brieftagebuch” = daily journal of correspondence.

339 _etter from Topf to Zentralbauleitung dated 2 February 1943. RGVA, 502-1-313, p. 46.

340 etter from Zentralbauleitung to Topf dated 11 February 1943. APMO, BW 30/34, p. 88.

341 | etter from Zentralbauleitung to Topf dated 11 February 1943. APMO, BW 30/34, p. 87.

342 Zentralbauleitung, letter to Topf dated 11 January 1943, Auftrag Nr. 149. APMO, BW 30/34, pp. 88f.

343 | etter from Zentralbauleitung to Kammler dated 12 February 1943 concerning:“Auftretende Schwie-
rigkeiten mit der Fa. Topf u. Shne” (difficulties arising with Topf & S6hne). APMO, BW 30/27, pp.
60f.

344 Letter from Topf to Zentralbauleitung dated 12 February 1943. APMO, BW 30/27, p. 61, and BW
30/34, p. 84.

%5 RGVA, 502-1-336, p. 67.

346 Tatigkeitsbericht des SS-Ustuf. (F) Kirschnek, — Bauleiter fiir das Schutzhaftlager und fiir landwirt-
schaftliche Bauvorhaben. Zeit 1. Januar 1943 bis 31. Mérz 1943 drawn up on 29 March 1943.
RGVA, 502-1-26, p. 61.
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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 Crem-
atorium |1 with whitewash,3*’ was given the job of painting black all metal parts
of the cremation furnaces and of applying a coat of rust-proofing lacquer to all
piping, i.e. very probably the compressed-air ducts leading into the furnaces.
The job was completed on 27 February.3#

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 Ober-
sturmbannfihrer Arthur Liebehenschel, assistant head of Office Group D of
VWVHA, ordered KL Buchenwald to transfer immediately to Auschwitz Kapo
August Briick®* for work at the crematorium. (At that time August Briick was
Kapo of the crematorium at the Buchenwald Camp.) Briick arrived at Ausch-
witz on 5 March.*° The day before, Kapo Mieczystaw Morawa, Kapo of Crem-
atorium | at Auschwitz, had been transferred to Crematorium |1 to take on the
function of Kapo in that facility.3!

On 11 March, the Central Construction Office sent to the camp administra-
tion in triplicate the operating instructions for the triple-muffle furnace: two
copies were to be posted in Crematorium 1l, a third one was filed.%? On 17
March, Jéhrling wrote a memo for the file on the subject “Estimation of coke
consumption at Crematorium |1, KGL, based on data received from the Topf &
Sohne Co. (builders of the furnaces) on 11 March 1943.3 The estimate of the
consumption of coke, however, refers to al four crematoria at Birkenau (see
Chapter 10).

This file memo was the corrected version of a note penned by Jéhrling on 12
March — transmitted the same day to Bischoff and to the camp’s commandant,
SS Obersturmbannfihrer Hoss — which, however, had contained two mistakes,
one in the calculation of the consumption of Crematoria |V and V, the other in
the sum total .®* On 20 March, SS Standortarzt at Auschwitz, SS Hauptsturm-
fuhrer Eduard Wirths, addressed a letter to the camp commandant on the subject
of the detainee infirmary (Haftlings-Krankenbau, HKB) at KGL in which he re-
quested i.a.:>®

“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. ”

347 “Whitewash all rooms of Crematorium II” (Weissigen [sic] samtliche Raume des Krematoriums I1):
work done between 18 and 23 February 1943 for 406 hours of work. Zentralbauleitung, Arbeitskarte,
Auftrag Nr. 200/4 dated 18 February 1943. RGVA, 502-1-314, pp. 26-26a.

348 Zentralbauleitung, Malerei, Arbeitskarte, Auftrag Nr. 210/7 dated 24 February 1943. RGVA, 502-1-
314, pp. 27-27a.

39 APMO, D-Aul-3a, p. 72.

350 APMO, D-Aul-3a, p. 101. Czech 1989, p. 431.

%1 APMO, D-Mau-3a/16408.

352 |_etter from Zentralbauleitung to Verwaltung der Kommandantur K.L. Auschwitz dated 11 March
1943. APMO, BW 30/34, p. 56.

358 | have not found this letter.

354 Aktenvermerk by Jahrling dated 12 March 1943. APMO, 30/7/34, p. 68.

35 RGVA, 502-1-261, p. 112.
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At that time, on account of the enormous mortality among the detainees — more
than 200 deaths per day®*® — the two crematoria already in operation (11 and 1V)
were being used at full capacity, which immediately caused damage to them.
The first problems at Crematorium Il were encountered even before the official
hand-over transaction of the building was concluded with the camp command
(Ubergabeverhandlung), which took place on 31 March:®’ 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 Priifer
and Schultze and the Central Construction Office representatives, SS Unter-
sturmfilhrer Kirschnek and, most probably, the civilian employee Lehmann.3%®

In this memo, Kirschnek noted with respect to Crematorium 11 i.a.:3°

“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 & Shne Co. and
removed by this company. ”
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 (Sargeinflhrungswagen) by the more-practical
stretchers (Leichentragen). On the subject of Crematorium 11, Kirschnek wrote:
“On account of the experience at Crematorium I1, the draft enhancers projected
and supplied will not be mounted, but will be taken over and stored by the Cen-
tral Contruction Office.”
It is clear that the problems arose a few days earlier, because Schultze and
Prifer would have had to be notified first and then travel from Erfurt to Ausch-
witz. 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,*° led to
arise 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 overheat-
ing. 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 enhanc-
ers, crediting the Central Construction Office with the sum of 3,705 RM;*%! the
devices were dismantled by the Topf technician Messing between 17 and 19
M ay.362

3% Staatliches Museum..., Vol. 1, p. 237. Sterbebuch 10 for 1943, has 1,452 death certificates between
18 and 24 March.

37 Zentralbauleitung, Ubergabeverhandlung for Bauwerk Nr. 30 K.G.L. Krematorium 11 to Komman-
dantur (Unterkunftsverwaltung) des K.L. Auschwitz dated 31 March 1943. RGVA, 502-2-54, p. 77.

3% The document was registered as “45629/43/Kir/Lm”: “Lm” was the abbreviation of the name of civil-
ian employee Lehmann.

%9 APMO, BW 30/25, p. 8.

360 Cf. in this connection Subchapter 10.10.

361 | etter from Topf to Zentralbauleitung dated 16 April 1943. APMO, BW 30/34, p. 36; Postkarte from
Topf to Zentralbauleitung dated 16 April 1943. RGVA, 502-2-26, pp. 231-231a.

%2 Topf, Arbeitszeit-Bescheinigung for Messing, 17-19 May 1943: “Im Krematorium II (Bauwerk 30)
die 3 Stiick Saugzuganlagen abmontiert.” RGVA, 502-1-306, pp. 91-91a.
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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.® 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 part-
ly collapsed, as had parts of the vaults (ganze Gewolbeteile) of the flue ducts.3*
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 Prifer visited Auschwitz, the Central Construction
Office asked Topf for a new design of the refractory lining of the chimney.3%
As Topf was dragging its feet, the Central Construction Office began to bom-
bard the company with urgent cables; the first one, sent by SS Untersturmfihrer
Kirschnek on 11 May, requested the immediate arriva of Prifer “with all draw-
ings and calculations of the chimneys.”®%® Kirschnek used the plural “chim-
neys,” 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:>¢’

“Bring thermotechnical and structural calculations for chimneys of Crematoria

Il and 1V. Presence of Chief Engineer Priifer imperative immediately.”

On the same day, civilian employee Rudolf Jéhrling called Topf on the tele-
phone only to learn that Prifer was away on a business trip to the Rhineland; he
was assured that Priifer would come to Auschwitz on 17 May,*®® but that did not
happen. On 21 May, Koehler sent the Central Construction Office a letter con-
cerning repair work on the lining of the chimney at Crematorium 11. Koehler
had learned from Kirschnek that Prifer 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 special-
ists 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,3®° which was issued on 29 May.

Prifer 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.® In the meantime, Topf sought to evade their re-
sponsibilities by claiming that they had not been given the order for the con-
struction of the chimney, which had instead been placed with the Koehler Co.,

363 Fragebogen, undated, but probably dating from June 1943: RGVA, 502-1-312, p. 7 (for Auschwitz),
p. 8 (for Birkenau).

364 |_etter from Zentralbauleitung to Topf dated 17 July 1943. APMO, BW 30/34, p. 17.

365 | etter from Zentralbauleitung to Topf dated 19 June 1943. APMO, BW 30/34, pp. 22f.

36 Dringendes Telegramm from Kirschnek dated 11 May 1943. APMO, BW 30/34, p. 44.

367 Dringendes Telegramm from Bischoff dated 14 May 1943. APMO, BW 30/34, p. 41.

368 Note by Jahrling on the above Telegramm, ibid.

369 | etter from Robert Koehler to Zentralbauleitung dated 21 May 1943. RGVA, 502-1-313, p. 37.

370 |_etter from Topf to Zentralbauleitung dated 25 May 1943. RGVA, 502-1-327, p. 83.
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making Koehler the only party responsible.3* This was only partly true, howev-
er, because Koehler had built the chimney on the basis of Topf’s specifications,
and Topf had also carried out the necessary thermo-technical calculations. Fol-
lowing Koehler’s advice, the Central Construction Office embarked on the pre-
liminary repair work. An undated sketch, certainly dating from that period,
shows the damaged parts of the chimney.32

On 29 May, Bischoff cabled Topf that the drawings promised by Prifer 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 calcula-
tions, 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 docu-
ments were received.>"

On 19 June, Bischoff decided to clarify once and for all the responsibility for
the chimney damage at Crematorium Il. He sent Topf a letter in which he ex-
pressed 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 Prifer’s previous visit to Auschwitz in April, the
Central Construction Office had asked him for a new design of the chimney lin-
ing, because the former one had turned out to be faulty under practical condi-
tions. The negotiations between Robert Koehler and Priifer had ended with the
latter’s promise that he would send the new design as soon as possible.

“Herr Priifer 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 Il. 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

theend.”
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,” Bischoff asked
Topf to keep its word and to send the new design to the Koehler Co. immediate-
|y.374

Finally, Topf sent the requested documents. On 19 July, the Central Con-
struction Office informed Topf that “the subject work was nearly finished” and
placed the responsibility squarely on the Erfurt company:37

371 etter from Topf to Zentralbauleitung dated 25 May 1943. RGVA, 502-1-313, pp. 36-36a.
52 APMO, BW 30/34, p. 24.

373 | etter from Topf to Zentralbauleitung dated 2 June 1943. RGVA, 502-2-54, pp. 87-87a.
874 L etter from Zentralbauleitung to Topf dated 19 June 1943. APMO, BW30/34, pp. 22f.

375 | etter from Zentralbauleitung to Topf dated 17 July 1943. APMO, BW 30/34, p. 17.
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“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 in-
to 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 chan-
nels (on various occasions complete sections of the vaults collapsed) will have
to berepaired and/or rebuilt shortly.”
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:®"®

“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 leav-

ing. As the crematorium has been out of service for 6 weeks, we cannot explain

who has caused the alleged collapse of the ducts. ”
On 10 September 1943, Prifer visited the Central Construction Office to discuss
with Bischoff and Kirschnek the liability for the chimney damage and the ex-
penses involved. The following day, Robert Koehler was summoned as well. SS
Untersturmfihrer Kirschnek wrote along account of the discussions on 13 Sep-
tember,3”” which, however, was full of mistakes and was not approved by Bis-
choff and had to be redrafted the day after.3® This document, which we summa-
rize here, sets out the positions of the three parties involved. The Central Con-
struction 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 con-
struction.

In 1942, Prifer 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 Il and 111) were concerned, they had, on the one hand,
been erected in accordance with the specifications of the chimney originaly to
be built at the Sammlager and, on the other hand, the dimensions and structural
details had been taken from Topf drawings. The original drawings showed are-
fractory 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

376 _etter from Topf to Zentralbauleitung dated 23 July 1943. RGVA, 502-1-313, pp. 28f.

377 Zentralbauleitung, Aktenvermerk by Jahrling dated 13 September 1943. APMO, BW 30/25, pp. 11f.

378 Zentralbauleitung, Aktenvermerk by Jahrling dated 14 September 1943. RGVA, 502-1-26, pp. 144-
146.
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installation; the problems were resolved on the basis of [our] own experience

and currently permit flawless operation.”
Prufer, for his part, brought in a new explanation which again blamed the Koeh-
ler 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 structur-
al calculations of the chimney, but this was denied by Robert Koehler, who was
guestioned on this point the following day. The Centra Construction Office
could not but reproach Prifer 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.”
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 pos-
sible stresses caused by the firing of single furnaces.”

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, 38
but actually only amounting to 4,500 RM when the job was finished. Topf con-
firmed Prifer’s decision on 16 September, reluctantly accepting to pay its
share.3”® On 28 September the Central Construction Office reminded Robert
Koehler of his obligation, and informed him that he would receive the corre-
sponding invoice in a few days.3¥° Topf was sent their own invoice — in the
amount of 1,621.30 RM — aday later.>

Summarizing matters, the damage to the chimney and the flue ducts oc-
curred in the latter half of March but was discovered only in the following
month,32 as the Central Construction Office requested Priifer to send a new de-
sign for the chimney lining at that time. Work on the dismantling of the dam-
aged refractory lining began a few days after the arrival of Robert Koehler’s let-
ter of 21 May, probably on 24 May, after Bischoff’s telephone conversation
with Prifer; 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 sure-
ly 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 Il had been out of
service for six weeks, i.e. since 11 June, but any cremation activity surely ended

87 L etter from Topf to Zentralbauleitung dated 19 September 1943. RGVA, 502-1-313, p. 16.

380 |_etter from Zentralbauleitung to Koehler Co. dated 28 September 1943. APMO, BW 30/34, p. 16.

381 | etter from Zentralbauleitung to Topf dated 29 September 1943. APMO, DZ-Bau, nr. inw. 1967, p.
183.

382 | nspection of the flue-gas ducts and of the base of the chimney was possible earlier, because each of
the five ducts was equipped with an inspection hole 45 cm x 51 cm closed by adouble lid (Fuchsein-
steigeschachtver schluss. Rahmen [frame] mit Doppeldeckel), while the chimney possessed a cleaning
port 39 cm x 51 cm with closure (Reinigungstir).
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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 discov-
ered, 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 Il as well as those of the adjoining rooms were
being blackened®? (a countermeasure against air raids). Repair work on the
chimney lining began after 19 June — when Koehler had not yet received
Prifer’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 proba-
bly ended only in late August, because on 30 August the Central Construction
Office asked the materials store (Materialverwaltung) for the supply to Crema-
torium 1l of various lacquer products for use by the inmate paint shop (Haft-
lings-Malerei).®®

At the end of March 1943, the construction of the cremation furnaces had
hardly begun on Crematorium 111.38 Even though the Central Construction Of-
fice 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 tasks®® — 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,%" and
that is probably also the start-up date, because the lightning rods of the chimney
were installed on 21 and 22 June.3¥ On 28 June, the Central Construction Of-
fice reported to WWVHA the completion of Crematorium Il1. This letter begins
with the following words (cf. Documents 248, 248a):

“I announce completion of Crematorium |11 as of 26 June 1943, ”
Thisisfollowed by the report of the “throughput” (Leistung) of the four existing
crematoria “for an operating time of 24 hours”: 340 “persons” (Personen) for
Crematorium | (six muffles), 1,440 “persons” for each of Crematoria Il and 111
(fifteen muffles each), 768 “persons” for each of Crematoria IV and V (eight
muffles each); for atotal of 4,756 “persons.” Concerning the data given in this
letter — absolutely incredible from a technical point of view (coke consumption

383 Zentralbauleitung, Arbeitskarte fir Malerei, Auftrag Nr. 271/15 dated 17 March 1943: “Sreichen
samtlicher Fenster des Verbrennungsraumes u. Nebenraume mit blauer bzw. schwarzer Verdunke-
lungsfarbe.” RGVA, 502-1-314, pp. 25-25a.

384 Zentralbauleitung, Anforderung no. 27 dated 30 August 1943. An die Materialverwaltung. RGVA,
502-1-314, p. 23.

385 Tatigkeitsbericht des SS-Ustuf. (F) Kirschnek, — Bauleiter fiir das Schutzhaftlager und fiir landwirt-
schaftliche Bauvorhaben. Zeit 1. Januar 1943 bis 31. Mérz 1943 dated 29 March 1943. RGVA, 502-
1-26, p. 61.

386 |_etter from Zentralbauleitung to Kommandantur des K.L. Auschwitz dated 30 April 1943. RGVA,
502-1-256, p. 154.

387 Zentralbauleitung, Uber gabeverhandiung for Bauwerk Nr. 30a KGL. Krematorium || dated 24 June
1943. RGVA, 502-2-54, p. 84.

38 Zentralbauleitung, Arbeitskarte, Auftrag Nr. 183/301 dated 9 February 1943. RGVA, 502-1-315, pp.
22-22a.
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and duration of the cremation) — we refer the reader to Chapters 8-10, in par-
ticular to Subchapter 9.6.

On 20 August 1943 the Plitzsch Co. sent to Auschwitz on Topf’s orders a
freight car with 3,750 normal refractory bricks, 400 conical refractory bricks
and 1,500 kg of refractory mortar, but the Material verwaltung (materials admin-
istration) did not credit the shipment to Topf “because the work had not yet
been finished.” Consequently, the Central Construction Office, believing that
they had paid for the materials out of their own pocket, sent Topf the corre-
sponding 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.3®

The work referred to by the Materialverwaltung did not, however, concern
the crematoria, but the two hot-air-disinfestation chambers 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 DAW?® to repair 20 ash-removal doors. Work was fin-
ished on 27 January 1944.3%

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 11.3%2 A month
later, SS Untersturmfihrer Josef Janisch, Bauleiter at KGL, replied that “the
stoves needed in the detainee housing area of Crematorium Il have been in-
stalled,”®* which suggests at least the imminent transfer of the detainees work-
ing at Crematorium |l 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 Priifer and the mechanic Koch to come to Auschwitz immediately to re-
pair the walls of the hot-air chambers of the disinfestation facility set up at the
Zentralsauna. Topf accepted (albeit sending foreman Holick rather than
Koch),*** and on 2 February 1944, the Central Construction Office requested
the camp commandant SS Obersturmbannfihrer Liebehenschel, to issue a
camp-access permit for the two men, giving the following reason:3%

“Senior Engineer Prifer and Herr Holick have been called here by this authori-

ty to inspect and/or repair the damage detected at the large disinfestation unit of

KGL and at the crematoria.”

389 |_etter from Topf to Zentralbauleitung dated 7 December 1943. RGVA, 502-1-327, pp. 38-38a, and
letter from Materialverwaltung to Abteilung Rechnungslegung dated 16 December 1943. RGVA,
502-1-327, p. 40.

30 Deutsche Ausr tistungswerke, German Equipment Works, an SS enterprise producing and repairing
construction accessories.

%1 APMO, Hoss Trial, Dpr.-Hd/11a, p. 95.

392 |_etter from Bauleiter Jothann to Bauleitung KGL dated 22 November 1943. RGVA 502-1-313, p. 17.

393 |_etter from Bauleiter Janisch to Zentralbauleitung dated 21 January 1944. RGVA, 502-1-313, p. 15.

3% |_etter from Topf to Zentralbauleitung dated 9 February 1944. RGV A, 502-1-336, pp. 88-88a.

3% L etter from Zentralbauleitung to SS-Obersturmbannfilhrer Liebehenschel dated 2 February 1944.
RGVA 502-1-345, p. 50.
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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,>* a refractory material.
Damage to the crematoria furnaces, however, was more-serious. On 22 Febru-
ary, the garrison administration ordered the Central Construction Office to sup-
ply 20 sacks of Monoalite, 200 refractory bricks and 200 refractory wedge bricks
for “imminent repairs on the crematoria.”3%’

On 13 April 1944, the Centra Construction Office ordered Schlosserei of
DAW to repair 20 furnace doors and 10 scrapers at Crematoria |l and I11. The
job was completed on 17 October 1944.3% |n early May, damage to the brick-
work was reported, certainly in the flue ducts or the chimneys, because on 9
May the Bauleiter of KL Il (Birkenau) asked the camp command for a “permit
for entry to Crematoria I-IV” to be issued for Koehler Co., because the firm had
been contracted to execute “urgent repairs on [the] crematoria.”**®

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,*® 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.” Work was reported completed on 6 September 1944.3%

Operation of Crematoriall and Il ceased in early December of 1944: On 1st
December, a women’s detail was set up for the demolition of Crematorium |11
(Czech 1989, p. 939); on the 8th, the head of the Central Construction Office,
SS Obersturmfiihrer Jothann, asked Abteilung Il1a (assignment of detainees) to
assign immediately 100 detainees for demolition work “near crematorium camp
1), undoubtedly meaning Crematorium I1.

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 on-
ly 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.*? These amounts are
in agreement with those appearing in Topf’s Invoice No. 69 of 27 January
1943%% and in the final invoice bearing the same date.*** Besides the items men-
tioned above, these invoices also comprise a waste incinerator at an amount of
4,474 Reichsmarks.

3% |_etter from Topf to Zentralbauleitung dated 9 February 1944. RGVA, 502-1-336, p. 88a.

397 Letter from SS-Standortverwaltung to Zentralbauleitung dated 24 February 1944. RGVA, 502-1-313,
p. 13.

3% APMO, Hoss Trial, Dpr.-Hd/11a, p. 96.

399 |_etter from Bauleiter des Lagers |1 to Kommandantur des K.L.I1 Birkenau dated 9 May 1944. RGVA,
502-1-83, p. 377.

40 The closures of the ash chambers or of the hearths or of the loading ports of the gasifiers.

41 RGVA, 502-1-67, p. 227.

42 RGVA, 502-1-327, p. 46.

408 Topf, Rechnung Nr. 69 dated 21 January 1943 concerning the construction of 5 triple-muffle furnaces
at Crematorium I1. RGVA, 502-1-327, pp. 100-100a.

404 Topf, Schluss-Rechnung dated 27 January 1943 concerning the construction of 5 triple-muffle furnac-
es at Crematorium 1. RGVA, 502-2-26, pp. 230-230a. Cf. Document 215.
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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 Bauin-
spektion der Waffen-SSund 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 fi-
nal amount of 7,532 RM on 22 November 1943.4%

The total cost of the devices supplied by the Topf Company and installed in
Crematorium 1l 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.*® 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 afinal payment of 21,202 RM
on 22 November 1943.40

6.3. The Furnaces of CrematorialV and V at Birkenau

On 4 December 1941, HHB in Berlin ordered from Topf “4 pcs. Topf double-4-
muffle incineration furnaces,” i.e. four furnaces with eight muffles for Mogilev
in Russia,*® where PoW Transit Camp No. 185 was located. Topf confirmed
receipt of the order on 9 December, but on 30 December only one half of a fur-
nace 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.*®

Accepting the suggestion made by Priifer when he visited Auschwitz on 19
August 1942, VWWVHA 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 for the 8-muffle furnace (the future Crematorium
IV), because construction work was to begin immediately.*° For 31 August,
Topf provided the Monteur Martin Holick,*** who also brought with him the
necessary plans (D60125).41

For the 8-muffle furnace, Topf had designed two chimneys, each 16 m high
with internal cross-sectional dimensions of 0.80 m x 0.80 m, and refractory lin-

405 Zentralbauleitung, Schlussabrechnung tiber Errichtung von 5 Stiick Dreimuffel -Eindscher ungsifen,
BW 30, 11 November 1943. RGVA, 502-2-26, pp. 226-228. Cf. Document 188.

406 Topf, Rechnung Nr. 728 dated 27 May 1943 concerning the construction of five triple-muffle furnac-
esat Crematorium I11. RGVA, 502-1-327, pp. 190-190a. Topf, Schluss-Rechnung Nr. 728 dated 27
May 1943 concerning the construction of five triple-muffle furnaces at Crematorium I11. RGVA, 502-
2-26, pp. 215-215a. Cf. Document 216.

407 Zentralbauleitung, Schlussabrechnung tiber Errichtung von 5 Stiick Dreimuffel -Eindscher ungsifen,
BW 303, 11 November 1943. RGVA, 502-2-26, pp. 211-213. Cf. Document 189.

408 |_etter from HHB to Topf dated 4 December 1941. RGVA, 502-1-327, pp. 47f.

409 |_etter from Topf to Zentralbauleitung of 9 December 1941. APMO, BW 11/1, pp. 4f.

410 Telegram from Zentralbauleitung to Topf dated 26 August 1942. RGVA, 502-1-313, p. 155.

411 | etter from Topf to Zentralbauleitung dated 27 August 1942. RGVA, 502-1-313, p. 152.

412 | etter from Topf to Zentralbauleitung dated 31 August 1942. RGVA, 502-1-313, p. 150.
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ing 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, 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 ex-
pected for the inclined hearth bars, Topf recommended to the Central Construc-
tion Office to order spare coke-hearth bars. Furthermore, because of transporta-
tion problems, the Mogilev Furnaces had been designed without insulation, but
Topf was ready to furnish insulating material to the Central Construction Office
on request.**2 On 1st September, the Central Construction Office sent Topf 20
freight bills for the shipment of the furnaces and the refractory material 43

On 4 September, Topf sent the Central Construction Office the drawing of
the furnace foundations (D59555) and the drawing of the anchoring system
(D60129),*1 plus a list of the individual anchor bars,*'® which would be fabri-
cated locally by the detainee workshop for the Central Construction Office.**6
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 pre-
viously indicated in Topf’s letter dated 31 August 1942. Topf also announced
the arrival of Builder Wilhelm Koch within aweek.*

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 Ausch-
witz on the 11th.*8 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 insulat-
ing 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.*!® As the two furnaces had altogether eight gasifiers, there were
eight covers and not four, as Topf was quick to rectify.*?° However, the respec-
tive invoice paid on 2 February 1944 till spoke of four covers — probably for
reasons of accounting.*?! 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

43 |_etter from Zentralbauleitung to Topf dated 1st September 1942. RGVA, 502-1-313, p. 148.

44 | etter from Topf to Zentralbauleitung dated 4 September 1942. RGVA, 502-1-313, p. 140.

415 Topf, Verankerung zu einem 8-Muffel-Ofen. RGVA, 502-1-313, p. 141. Cf. Document 237.

416 Note from Schlosserei to Zentralbauleitung dated 15 September 1942. RGVA, 502-1-313, p. 132.

47 Letter from Topf to Zentralbauleitung dated 7 September 1942. RGVA, 502-1-313, pp. 139-139%a.

48 Topf, Versandanzeige dated 8 September 1942 concerning *“2 kompl. Achtmuffel-Einéscher ungssfen.”
RGVA, 502-1-313, pp. 143-143a. Cf. Document 231.

419 |_etter from Zentralbauleitung to Topf dated 15 September 1942. RGVA, 502-1-312, p. 22; letter
from Topf to Zentralbauleitung dated 22 September 1942. RGVA, 502-1-313, pp. 127-127a.

420 |_etter from Topf to Zentralbauleitung dated 30 September 1942. RGVA, 502-1-313, p. 118.

421 Topf, Rechnung Nr. 322 dated 23 March 1943. RGVA, 502-1-327, p. 22.
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muffles as per Drawing D60125, and for the technical modifications resulting
from the change of the fuel type.*?? The next day, the Central Construction Of-
fice sent Topf a telegram inquiring as to the cost of an 8-muffle furnace de-
signed 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.*”* Be-
lieving that the Central Construction Office wanted to order another wood-fired
8-muffle furnace, Topf tendered a quotation for such a device on 29 Octaber.
The error was soon corrected, though: the Central Construction Office only
wanted a cost estimate for a furnace of the Mogilev Type for purely administra-
tive reasons. Topf took this into account, and attached to their explanatory let-
ter®* a quotation for an 8-muffle furnace without anchoring (because the an-
choring parts would come from the detainee workshop at Auschwitz) and with
wood-fired gasifiers (because the modification of the fuel system was covered
by adifferent contract).*?® The Central Construction Office transmitted the quo-
tation to the WVHA for approval of the order.*%®

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 to-
tal of 27,632.30 RM (27,600 RM for the furnaces plus 32.30 RM for transporta-
tion).*?” 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 Polizel Reich-Ost),
to which the Central Construction Office was attached, that the Construction In-
spectorate Central Russia had already paid 42,600 RM for the four furnaces
originally ordered for Mogilev.*? 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.*?®

Topf replied that Reichsfiihrer-SS had ordered four 8-muffle furnaces for a
total price of 55,200 RM on 4 December 1941; moreover, as the SS had re-
guested 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.®° Of the four furnaces ordered, one half of one furnace (four

422 | etter from Zentralbauleitung to Topf dated 26 October 1942. RGVA, 502-1-313, p. 94.

423 | etter from Topf to Zentralbauleitung dated 27 October containing the text of both telegrams
(RGVA, 502-1-313, p. 88), and telegram from Topf to Zentralbauleitung dated 27 October 1942
(RGVA, 502-1-313, p. 89).

424 |etter from Topf to Zentralbauleitung dated 16 November 1942. RGVA, 502-1-313, p. 71.

4% Topf, Kostenanschlag uber einen Topf-Achtmuffel-Einascherungsofen dated 16 November 1942.
RGVA, 502-1-313, pp. 72-76. Cf. Document 230.

4% | etter from Topf to the WVHA dated 24 November 1942. RGVA, 502-1-313, p. 77.

427 Topf, Rechnung Nr. 380 dated 5 April 1943. RGVA, 502-1-314, pp. 29-29a.

48 RGVA, 502-1-314, pp. 35-36a.

42 |_etter from Zentralbauleitung to Topf dated 2 July 1943. APMO, D-Z/Bau, nr. inw. 1967, p. 170.

40 Actually, 828 RM represents 6% of 13,800 RM and not of 12,792; 6% of this latter figure would be
778.32 RM, and afurnace should have cost 13,750.32 Reichsmarks.
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muffles) had gone to Mogilev, two were at Auschwitz, and the remaining fur-
nace-and-a-half was still being held in the Topf warehouse at the disposition of
Reichsfilhrer-SS43t

At Auschwitz the matter was definitely clarified by civilian Employee Jahr-
ling, who made two hand-written entries on a copy of the letter from the Con-
struction Inspectorate Central Russia, dated 2 June 1943, which the Centrad
Congtruction Office had received. The first entry dates from 31 January, the
second from 21 February 1944; Jahrling summarizes the questions of payment
from the administrative point of view: the SS had ordered four 8-muffle furnac-
es for atotal price of 55,200 RM; the Construction Inspectorate Central Russia
had already paid Topf on account 42,600 RM, to which the SS garrison admin-
istration Auschwitz had added another 10,000 RM on account,*3 which meant
that Topf was still entitled to 2,600 RM. 433

For al intents and purposes, the remaining furnace-and-a-half, still held by
Topf, was the property of Reichsfihrer-SS;, Jahrling’s computation was there-
fore correct, and Topf received only what it was still owed. The Construction
Inspectorate Central Russiawas 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.***

In line with Topf’s letter of 7 July 1943, the remaining furnace-and-a-half
were taken over by WWVHA. On 16 August, the SS-Wirtschafter (business man-
ager) at Higher SS and Police Leader (Hoherer SS- und Polizeiflhrer) 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 Con-
struction Office at Radom, explaining that Office ClII held “a cremation furnace
and a half = 12 muffles” and asked to be informed by 1st September whether
the above offices had any use for it.**®

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:%

“No crematorium exists at this camp. Many protests have been raised against

this situation. Construction of a crematorium would, however, be an urgent ne-

cessity. Of course, should the furnace and half available at Office C |11 be taken
into consideration for Trawniki, this would have to be decided there [by the Lu-
blin Central Construction Office]. ”

I found no evidence that this request was responded to.

431 | etter from Topf to Zentralbauleitung dated 7 July 1943. RGVA, 502-1-327, pp. 43-45.

432 Zentralbauleitung, Abschlagszahlung Nr. 1 dated 1st February 1944. RGVA, 502-1-310, pp. 16-16a.

433 etter from Leiter der Gruppe C Baugruppe of Hoherer SS- und Polizeifiihrer Russland-Mitte to
Bauinspektion der Waffen-SSund Polizei Reich-Ost dated 2 June 1943 and handwritten notes by civi-
lian employee Jahrling dated 31 January and 21 February 1944. RGVA, 502-1-314, pp. 36-36a.

434 |_etter from Abwicklungsstelle der Baugruppe der Waffen-SSund Polizei Russland-Mitte to Zentral-
bauleitung dated 11 August 1944. RGVA, 502-1-314, p. 28.

435 WAPL, Zentralbauleitung, 268, p. 132. Cf. Document 190.

46 WAPL, Zentralbauleitung, 268, p. 147. Cf. Document 191.
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Little is known about the construction and the operation of the two 8-muffle
furnaces of Crematoria IV and V. Construction of Crematorium 1V began offi-
cialy on 9 October 1942, but Huta Co. had already embarked on preparatory
work on 23 September.*3® The facility was handed over to the camp administra-
tion on 19 March 1943.%*® Construction of Crematorium V began on 20 No-
vember 1942;*° hand-over to the camp administration occurred on 4 April
194344

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.**? 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 1V aswell.

More repair work on Crematorium 1V was carried out between 1 and 7 June
1944 (30 doors and/or closures of the furnaces),*** and between 7 June and 4 Ju-
ly 1944, repair work was carried out on all four crematoria.*® Crematorium |V
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,*** however. On that date, the manpower at Crematorium
V was also brought down, from 156 to 66 detainees.*** On 16 January 1945,
Crematorium V was till in service with a workforce of 30 detainees.** It was
blown up by the camp SS guards just before the arrival of the Soviets.**®

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 thistype, three of which were set up in Cremato-
rium | or the old crematorium at Auschwitz, with a fourth one built in the Mau-
thausen Crematorium.

47 Baufristenplan dated 2 October 1943. RGVA, 502-1-320, p. 7.

4% Huta, Rechnung dated 31 December 1942 concerning work done between 23 September and 23 De-
cember 1942. RGVA, 502-2-54, pp. 43-44b, and Tagelohnliste Nr. 1 of Huta Co. concerning work
done between 23 September and 2 October 1943. 502-2-54, p. 45. Cf. Document 192.

4% Ubergabeverhandlung for Crematorium V. 19 March 1943. RGVA, 502-2-54, p. 25.

440 Baufristenplan dated 2 October 1943. RGVA, 502-1-320, p. 7.

4“1 APMO, BW 30/25, p. 14.

42 | etter from Topf to Zentralbauleitung dated 10 April 1943. BW 30/34, p. 42.

“3 APMO, Hoss Trial, Dpr.-Hd/11a, p. 96.

444 Daily list of detainees employed at the crematoria drawn up by the Soviets on the basis of the “Ar-
beitseinsatz” lists for the men’s camp at Birkenau compiled by Abteilung I1la. GARF, 7021-108-20,
p. 142.

45 KL Birkenau, Arbeitseinsatz fiir den 16. Januar 1945. RGVA, 502-1-67, p. 17a.

46 1n the aerial photo of 19 February 1945, Crematorium V appears to have been entirely destroyed. Na-
tional Archives, Washington, GX 12337, exp. 145.
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The Mauthausen Furnace was ordered from Topf on 16 October 1941, but
the New Construction Office of KL Mauthausen hesitated for along time before
installing it. The parts of the furnace were shipped to Mauthausen between 6
February 1942 and 12 January 1943, but only at the end of 1944 wasiit decid-
ed to erect it. A letter from Topf dated 20 December 1944 tells us that prepara-
tions were going on in the crematorium concerning the foundations of the fur-
nace and the flue duct; Topf was waiting for this work to be finished before
sending one of its builders.**® On 3 January 1945, Topf announced the arrival of
the technician, Chief Engineer Schulze, scheduled for 9 January.** 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 fur-
naces which are presently shown in Crematorium | at Auschwitz were refabri-
cate by the Poles after the war in a haphazard way, with origina parts taken
from the furnaces dismantled by the SSin 1944. It is therefore useless to exam-
ine 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:*>°

“We wish to underline that KL Auschwitzin Upper Slesia hasjust ordered from

us a second coke-fired double-muffle furnace of the same design as intended for

you.”

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.”*! Furthermore, the Topf letter dated 1st November 1940 had
as an attachment the Topf Drawing No. D57253 (Document 202), which is ex-
actly 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).%2 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 Mau-
thausen dated 6 January 1941 (Document 164):4%

47 Letter from SS-Bauleitung of KL Gusen to Topf dated 24 October 1942; letter from Topf to SS-
Bauleitung of KL Gusen dated 16 January 1943. BAK, NS4 Ma/54.

48 |_etter from Topf to SS-Bauleitung of KL Mauthausen dated 20 December 1944, ibid.

49 |_etter from Topf to SS-Bauleitung of KL Mauthausen dated 3 January 1945, ibid.

40 |_etter from Topf to SS-Neubauleitung of KL Mauthausen dated 23 November 1940, ibid.

41 | etter from SS-Neubauleitung of KL Mauthausen to Topf dated 16 October 1941, ibid.

452 |_etter from Topf to SS-Neubauleitung of KL Mauthausen dated 1 November 1940. ibid.

48 Topf Kosten-Anschlag dated 13 November 1940 for SS-Neubauleitung at Auschwitz concerning the
second Topf coke-fired double-muffle furnace of Crematorium |. RGVA, 502-1-327, pp. 168-172.
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“Quotation
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Our Department: D/Prf.
Offer No. 40/999
House Phone No. 123
Date: 13 Nov. 40

Reichsfuhrer SS,

Head of German Police,

Main Office Budget and Construction,
New Construction Office KL Auschwitz,
Auschwitz /Upper Slesia

Subject: 1 coke-fired Topf double-muffle cremation furnace with blower

Prepared by head engineer Prifer!

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 specifica-
tions, 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, Monoalite packing and the correspond-
ing mortar.

For the insulation of the furnace, bricks of diatomaceous
earth, rock wool and the necessary diatomaceous-earth mor-
tar.

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 specifica-
tions, 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 corre-
sponding mortar.

For the insulation of the furnace, bricks of diatomaceous
earth, rock wool and the necessary diatomaceous-earth mor-
tar.

Wrought-iron anchoring bars, with T, U and angled sections,
tightening rods, bolts and nuts.

Cast- and wrought-iron fittings such as:

Cast-iron introduction doors with cast-iron frames. The
doorswill have Monolite cladding on theinside.
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Cast-iron closures for the air channels.

Cast-iron ash-extraction doors.

Cast iron loading doors for the gasifiers.

Wrought-iron ash receptacles.

Wrought-iron frames for the flue-duct dampers, lined with
Monoalite, including pulleys, cables and counterweights, the
necessary stokers.

Cast-iron hearth covers.

Horizontal grates.

Blower device consisting of a blower with its 3-phase directly
coupled 1.5-hp motor and the necessary conduits.

NNNPMOO

NN

Installation of the furnace

Presence of a builder for the construction of the furnace, in-
cluding 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 Slesia

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 No-
vember 1940, 30 April and 31st October 1941 (Documents 194-196) which dif-
fer only in the prices and the weights of the metal parts.

Document 197, trandlated here, lists the elements of the second cremation
furnace for KL Auschwitz, shipped by Topf on 17 January 1941:%%*

ID | #| Packing | No. of Description Weight in kg
Type | Pieces net | gross
Parts for double-muffle furnace
U-bars NP 12, each 1,950 mmlong
I-bars NP 12, each 1,950 mm long
Angle bars 50/5, each 2,780 mm long
Dto. each 2,400 mmlong

Dto. each 1,070 mm long

Dto. 80/8, each 1,070 mm long

Dto., 40/4, each 1,232 mmlong

Dto., 60/6, each 800 mmlong

Flat bars 100/10 mmwith 4 rollers
Introduction doors 600/600 mm clear-
ance

Hearth doors 280/350 mm

Anchoring bolts ©19 mm

22293 loose

NMNNBRADMBMBMNDNPAO
NNBADMBMBANMDNMO

NI
NN

44 Bill of lading from Topf to the SS-Neubauleitung at Auschwitz dated 17 January 1941 concerning
parts for the second coke-fired Topf double-muffle furnace for Crematorium I. RGVA, 502-1-327,
pp. 201-203.
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ID | #| Packing | No. of Description Weight in kg
Type Pieces net gross
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 A
2 2 Housing for latter
6 6 Air-channel closures 108/128 mm
2 2 Ash receptacles 350/320 mm
2 2 Sokers, length circa 3,000 mm
30 30 Sgquare bars 40/40 each 630 mmlong
34 34 Dto., each 740 mmlong > 2,036/ 2,036
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 |Rails50/50/5 with anchors J
1| box(?) 2 Asbestos panels 5 mm thick 105 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 90 90
37/2,5,5 hp
1 box 4 Lag bolts 3/8 x 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 35
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 Cablerollers 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,%° 50 bags of mortar mixture shipped a day later**® as well as
two cement counter-weights with eyelet holes which went out on 21 January
1942,%7 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

45 RGVA, 502-1-327, p. 205.
46 RGVA, 502-1-327, p. 204.
7 RGVA, 502-1-327, p. 200.
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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, re-
fers also to the third furnace:*5®

ID |#| Packing | No. of Description [Weight]
Type Pieces
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 mmrivet- | 24.5| 245
ed
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| 305
4 “ 4 Dto. 50/5, length 1,235 mm 195 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 126| 126
clear space
Subtotal 1,294
2 “ 2 Flat bars 70/10, length 770 mm 8 8
2 “ 2 Flat bar holderswith 2 cablerollers 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 Sokers 12 12
30 “ 30 Sguare bars 40/40, length 630 mm 255 255
4 “ 4 Sguare 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 650 440 440
mm
2313310 “ 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

48 Topf Versandanzeige dated 21 October 1941 to SS-Neubauleitung at Auschwitz. RGVA, 502-1-312,
pp. 104f.
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ID |#| Packing | No. of Description [Weight]
Type Pieces
23238| 1 “ 1 Blower 120/300 with 3-phase 1.5 hp 50 50
motor
2741010 “ 10 Fireclay grate blocksK 6a, length 650 | 440| 440
mm
23131 1 “ 1 I-bar NP 12, length 2,000 mm 225 225
23131 1| case 2 Company name plates 0.1 0.1
10 Lin. meters of cable &' 10 mmwith 5
grommet thimbles and blocking device
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 par-
tial invoice (Teil-Rechnung), dated 16 December 1941, but was itself estab-
lished in early June of 1942:4%°

#

Object

concerning:

Supply and erection of a Topf coke-fired double-muffle incin-
eration 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 theinsulation of the furnace, wrought-iron anchor-
ing, 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 cor pse-introduction device consisting
of coffin-introduction cart, shoving cart, rails and rotary
plate.

In other respectsin accordance with our cost estimate of 25
September 1941 and our order confirmation of 25 September
1941.

Cost of transportation for the steel partsloaded at Erfurt as
per freight bill of 21 October 1941

— payment on account of 31 January 1942

7,332

186.10

7,518.10
3,650.--

3,868.10

49 Topf Schluss-Rechnung of July 1942 backdated to 16 December 1941 concerning the third Topf
coke-fired double-muffle furnace for Crematorium | at Auschwitz. RGV A, 502-2-23, pp. 261-261a.
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— credit for rotatable platform not supplied 82.--
3,786.10

Our order no. 41 D1980
Our invoice no. 2363

To: Reichsfihrer-SS

and head of German police
Hauptamt Haushalt und Bauten
KL Auschwitz, Upper Slesia.

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 dis-
cuss later.

The design of the coke-fired double-muffle furnace is shown in Topf Draw-
ing 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 anumber 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 Drawing D57253| Anchor bars
Furnace

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 mz2

Surface area of gasifiers 7 mz2

Surface ares, total 32 m?

The furnace is equipped with two incineration chambers (Ein&scherungskam-
mer) or muffles (No. 2; Photos 52-56), each of which has the following dimen-
sions:

Height: 700 mm
Width: 700 mm
Length: 2,000 mm
Surface area (w/o grate): 4.5 m?
Volume (including ash chamber): 1.4ms

The lateral walls of the muffles possess four rectangular openings (Photos 52-
54) linked to two air-supply channels (Luftkandle; Photo 57) which run through
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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 (Luft-
kanalverschliisse), 108 by 128 mm in size, at the front next to the corpse-intro-
duction doors of the muffles (Photos 58f.). These channels allow feeding sec-
ondary 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 (Druckluftgeblése). The func-
tion of this device is to feed combustion air to the muffle, especialy if a coffin
is used.

The central wall separating the two muffles has three rectangular openings
(No. 3; Photos 62-65) some 210 mm x 270 mm in size. The thickness of the re-
fractory 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-in-
troduction doors (Einfuhrtiren or Einfiihrungstiren) 600 mm x 600 mm, open-
ing 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 refracto-
ry 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 (Schamot-
teroststeing; No. 6; Photos 52-54) on which the corpse was placed.

Underneath each grate, there is an inclined and V-shaped ash floor
(Aschenschrage; No. 7) which ends in a narrower (340 mm) combustion cham-
ber (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; Pho-
tos 69-71). The ashes were extracted by means of dedicated scrapers (Kratzer)
through the cast-iron ash-removal ports (Ascheentnahmetiiren; No. 9), 280 mm
x 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, to-
wards 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
(Rauchkandle; 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 x 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 x 600 mm as well, running
vertically in a wrought-iron frame (Rauchkanalschieberrahmen) and operated
by means of a cable (Drahtseil) and two rollers (Selrollen). The rollers were
welded to an anchoring bar which appears in Photos 100f.
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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 (Luftein-
tritt) 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 com-
pressed-air duct (Druckluftleitung; No. 14; Photos 75f.) which was originaly
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) x 1,540 mm (length) x 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) x 630 mm (length) x 1,430 mm (height). The corresponding dimensions
of Drawing D57253 are 2,500 mm x 600 mm x 1,400 mm, respectively.

On the inclined top surface of this brick structure there are the two closures
(Generatorfllltiren; No. 18; Photos 77f.) of the gasifiers’ loading shafts (Gen-
eratorschéchte; 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 x 40 mm x 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 x 500 mm, or 0.250
square meters. The throughput capacity of the grate is about 30 kg/hr of coke.*®
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 (Feuerbrlicke; No. 22) in the neck, the gasi-
fier 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 (Feuertir; No. 23; Photo 80) used for removing of
coke slag and ash (hence it is aso called ash-removal door — Ascheentnahme-
tdr), and an air-feed opening (Lufteintritt) for the primary combustion air to the
gasifier, equipped with araisable 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 fur-
nace consisted of:

— 800 standard fireclay bricks, Type SS
— 800 standard fireclay bricks, Type A

460 Quantity of coke burned on the grate in one hour. For the calculation of the throughput cf. Subchapter
8.3.
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— 500 standard fireclay wedges, Type SS
— 400 standard fireclay wedges, Type A
— 1,400 kg of fireclay mortar
— 2,500 kg Monoalite packing mass
The insulation of the furnace was assured by 1,300 white bricks of diatoma-
ceous earth (insulating bricks) and 400 kg of insulating mortar. The standard
bricks (Normalstein) measured 65 mm x 120 mm x 250 mm,*! giving avolume
of 1,950 cubic millimeters. The wedge or semi-wedge bricks (Halbwolber)
measured 66/58 mm x 120 mm x 250 mm for a volume of 1,845 cubic centime-
ters.#?
As the density of the fireclay bricks is about 1,800 kg/m3, the mass of the
two types of bricks was:
3% 3 3 x 3
1950 CTOG g nisgg kg/m =351 kg and 1845 c:rLT) - rﬁ?/Or(rLkg/m = 3.32 kg, respec-
tively. [108]
Hence, the mass of the furnace refractory brickwork was:

800 x 3.51 kg = 2,808 kg
800 x 3.51 kg = 2,808 kg
500 x 3.32 kg = 1,660 kg
400 x 3.32kg = 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 locat-
ed 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 kgeach= 6,000 kg
2 gasifiersof 2,000 kg each= 4,000 kg
10,000 kg

The post-combustion chamber is included in the weight of the muffle.

1 Brockhaus... 1958, p. 632. These dimensions also appear in the |etter from R. Koehler to Zentralbau-
leitung at Auschwitz dated 16 June 1942. RGVA, 502-2-23, p. 15.

462 | _etter from Topf to SS-Bauleitung of KL Gusen dated 24 February 1943. BA, NS4 Ma/54. In Febru-
ary of 1944 the sizes of the various types of refractory bricks were standardized and somewhat modi-
fied: the Normalstein measured 250 mm x 123 mm x 65 mm; for the Halbwdlber, there were five
types (2 H 6, -10, -16, -26, -38) with two fixed dimensions (height = 123 mm and longer side of base
=250 mm) and two variable ones (shorter sides of 68, 70, 73, 78, 84 and 62, 60, 57, 52 and 46 mm
respectively). “Erlauterungen zur Vereinheitlichung der Schamottesteinformate fur den Feuerungs-
bau,” received by Zentralbauleitung on 17 February 1944. RGV A, 502-1-166, unpaginated flyer.
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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 exten-
sion of the morgue has been separated by awall 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 ishighly likely that the crematorium ceased its operation on 19 July 1943;
the furnaces were torn down later. After the end of World War 11, the Poles fab-
ricated Furnaces 1 and 2, using the origina parts which the SS had dismantled;
many of these parts are till held in the former coa 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 car-
ried 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 asin 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 origina 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
dits 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 lad-
ing 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 atotal 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 lad-
ing 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.
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In the furnaces of Crematorium | 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 dlits 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 ill be seen (Photos 100f.). The grates consist of seven
longitudinal square bars (Photo 99) supported by two square bars placed trans-
versely (Photo 101); the cross-section (40 mm x 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 trandat-
ed) which have 30 square bars 40 mm/40 mm x 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 origina grates that are still visible and the respective width of the gasi-
fier 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 out-
lets of two smoke ducts are till 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 (Druckluft-
geblase; 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). Struc-
ture 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 quo-
tation of 13 November 1940 (Document 193).

Originally, the chimney (Schornstein; Document 202e, No. 13a) had a
square cross-section, 500 mm x 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-Geblase; No. 13d) driven by a directly
mounted 3-phase 3-hp electric motor (No. 13c) and a rotary vane (Drehklappe)
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separating the intake chamber from the compression chamber. The operation of
this device is explained in Topf’s service instructions (Document 209):463

“Operating ingtructions 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: 4
“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 on€] can be used in alternation for both furnaces. It is also pos-
sible 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 x 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 x 0.80 m, which had arefractory lining 12 cm thick. The duct
in line with the old chimney, having alength 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 (Leicheneinfiihrungs-Vorrichtung) having a coffin-loading
cart (Sargeinfiihrungswagen) 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 (Docu-
ment 205a, No. 25 and 26, and Photos 105f.). This platform enabled the carts to
be moved from one set of railsto the other.

463 Topf, Betriebsvorschrift iiber die “Topf”-Saugzuganlage. 26 September 1941. APMO, BW 11/1, p.
2.
44 RGVA, 502-1-327, p. 166.
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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) open-
ing 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 commem-
orative plague to the wall next to the second furnace, bearing an inscription in
four languages (Polish, English, French and Russian), stating (see Photo
110):4%

“Crematorium 1 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 in-
structions (Document 210). For the sake of clarity, | 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.%®

“Operating instructions for the coke-fired Topf double-muffle incineration fur-
nace.

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] on-
to 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 damp-

465 The brickwork of the furnaces could last for some 16,000 cremations. See Subchapter 9.7. in this
Unit.
46 APMO, BW 11/1, p. 3.
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ers 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 (Emphasisin 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 Il and 111, 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 tripleemuffle furnaces. Their installation was confirmed by engineer
Priifer.*” 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 SSin 1940.4%8

This statement is, however, in disagreement with a letter dated 6 December
1941, addressed by Prifer 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.*®® However, no docu-
mentary 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 m? of exhaust gas each” and “1 waste incinerator*4™®
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 construc-
tion of the Waffen-SS PoW camp at Auschwitz, Upper Silesia,” dated 30 Octo-
ber 1941, one reads:*™*

“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

57 Interrogation of engineer Kurt Prifer by Soviet SMERSH interrogators on 9 March 1948. FSBRF, N-
19262, p. 183.

488 | nterrogation of Kurt Priifer by Soviet SMERSH interrogators on 15 March 1946. FSBRF, N-19262,
pp. 41f.

469 |_etter from Kurt Priifer to Ludwig and Ernst Wolfgang Topf dated 6 December 1941. APMO, BW
30/46, p. 6.

40 RGVA, 502-1-313, pp. 36f. and APMO, BW 30/27, p. 27 and BW 30/34, p. 116.

471 Erlauterungsbericht zum Vorentwurf fir den Neubau des Konzentrationsl agers der Waffen-SS,
Auschwitz O/S. RGVA, 502-1-233, p. 20; cf. Document 211.
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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 genera-
tors. We can gather this also from page 6 of the explanatory report where the es-
timated 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 Il at Birkenau not only has a much-lower price
(51,237 RM, including the two coffin-loading devices and the three draft en-
hancers), but aso shows a later date (4 November 1941). In addition, the operat-
ing instructions supplied by Topf to the Auschwitz Central Construction Office
specify that the corpses be loaded “hintereinander” (Document 227), i.e. suc-
cessively. 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 Oc-
tober 1942, respectively (Pressac 1993, pp. 116f.; 1994, pp. 130f.).

The parts for the five triple-muffle furnaces at Crematorium Il are listed in
the Topf bills of lading of 16 April*? and 18 June 1942.4® The shipment of 16
April included aso severa 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 (Mullver brennungsofen)
of Crematorium I1.

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 Einfuhrungstiren (introduction doors) 600 x 600 mm, 10 right-handed
and 5 left-handed

— 30 Feuertlren (closures for the hearths and the ash chambers) 280 x 350
mm and 2 of 250 x 250 mm

— 56 Luftkanal verschltisse (closures for air channels) 108 x 128 mm

— 10 Flllschachtverschliisse (closures for loading shafts for the gasifiers) 270
x 340 mm

— 6 Rauchkanal schieber (flue-duct dampers) 600 x 700 mm

— 5 Geblase (blowers) No. 275,474 2 clockwise and 3 counter-clockwise

42 RGVA, 502-1-313, pp. 167-170. Topf, Versandanzeige, 16 April 1942; Document 213.
4% RGVA, 502-1-313, pp. 165f. Topf, Versandanzeige, 18 June 1942; Document 214.
474 The number of the blower corresponded to the diameter (in mm) of the tube on the pressure side.
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Parts for the flue ducts and the chimney

— 5 Fuchseinsteigeschachtverschliisse (access ports for the flue ducts) 450 x
510 mm

— 1 Reinigungstiir (cleaning door for chimney) 390 x 510 mm

— 3 Rauchkanalschieber (flue-duct dampers) 1200 x 800 mm

— 3 Schieberplatten (damper plates) 1250 x 840 mm

— 3 Geblase (blowers) No. 625.

The bill of lading of 16 April 1942 mentions, moreover, a “zweiflligelige Feuer-
tlr” (double door for hearth) 600 mm x 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 muf-
fles 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 Feuertiiren 250 mm x 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 Il is
detailed on the final invoice dated 27 January 1943 (Document 215) trandated
below: 47

Object Amount
BW 30 = Crematorium | 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 fit-
tings for furnace and compressed-air units as per description in our
cost estimate of 4 November 1941, item .

Supply of an erection supervisor for furnace construction, including
daily rates, travelling expenses and social-security contributions.
Transportation of building materials to Erfurt Sation @ 6,378.-- 31,890.--
Supply of 2 coffin-introduction devices each consisting of a coffin-
introduction cart, shoving cart, and rail systemfor 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

475 Topf, Schluss-Rechnung Nr. 69 dated 27 January 1943. RGVA, 502-2-26, pp. 230-230a.
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Supply of our technician for construction of smoke installation
Supply of 3 Topf draft enhancersin suction, each consisting of

1 blower in suction for an output of 40,000 m? of smoke gases against
atotal 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
Construction of a waste incinerator, viz.

Supply of normal, wedge-type, and shaped fireclay bricks, fireclay
mortar, Monolite packing mass, bricks of diatomaceous earth, insu-
lating 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.

4,045.--

9,048.--

4,474~

Reference: order of 22 November 1941 of Reichsfihrer-SS, Hauptant
Haushalt und Bauten — New Construction Office KL Auschwitz, or-
der number 215/41 Ho.

Credit for 3 draft enhancersin suction of 16 April 1943

51,237 .--

3,705.--

47,532.--

The final invoice for the five triple-muffle furnaces at Crematorium |11 (Docu-

ment 216) is dated 27 May 1943 and is transl ated bel ow: 47

Object
BW 30a = Crematorium 1]

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 guiderollers 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.--
Supply and installation of 3 Topf draft enhancers each with
their

Subtotal

476 Topf, Schluss-Rechnung Nr. 728 dated 27 May 1943. RGVA, 502-2-26, pp. 215-215a.

39,150.--

39,150.--
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suction fittings, 1 pressurefitting, 1 smoke channel blocking
damper with rollers, cable and hand-crank, 1 380-Volt 50
¢/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 incinera-
tion 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/Jah/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 pa-
rentheses refer to the above drawings.

Three photos taken by the SS confirm that the triple-muffle furnaces set up
in Crematoria Il and Il 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 asfuel (Photos 111-116).

Asfar asits layout is concerned, the triple-muffle furnace consisted basical-
ly of a double-muffle furnace with a third muffle inserted in the middle, as well
as some other technical modifications to be described bel ow.

The furnace itself isheld in a solid brick structure by wrought-iron T, U, and
angular anchor bars, tightening rods, bolts and nuts. Its dimensions are as fol-
lows:

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 33z
Surface area of the gasifiers 10 m?
Overall surface area 43 m?

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) 5m?

Volume (including ash chamber) 15md
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At the apex of the vault, arranged along the longitudinal axis, each muffle has
four rectangular openings 100 mm x 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 mufflesjointly, especialy in cases of incineration with a coffin.

The side walls of the outer muffles had four rectangular openings (Photos
131, 140f., 147), 110 mm x 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 x 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 x 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 thick-
ness 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 gas-
ifiers; 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 x 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 around cast-iron plate held by a
hinge. The upper part of the door sports another inspection hole, aso closed by
athin 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.
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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; Pho-
tos 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-remova openings
(No. 10) located at the front of the furnace below the loading doors of the muf-
fles. 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 fur-
nace, 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 parale 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 cham-
ber).

Behind the rear part of the furnace, there is a service pit with four steps (No.
14), some 880 mm deep (Photo 158). It alows 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 theinclined plate.

On the inclined plate, some 900 mm long, there is the cover of the gasifier’s
loading shaft measuring 270 mm x 340 mm (No. 16; Photos 160-162). This
shaft opens into the upper part of the gasifier (No. 17; Photos 163f.).

Asthe loading ports of the gasifiers are relatively high above the floor of the
service pit, ametal step has been placed in front of the gasifiers at the floor lev-
el 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 x 40 mm x 630 mm, held by two standard bars of the same cross-section
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but having a length of 740 mm. The grate measures about 600 mm x 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 com-
bustion 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 com-
pressed-air tube having alarger 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 con-
nected 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 aso be fueled
with oil (Photos 197-201).

The corpse-introduction device (Leicheneinflihrungs-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 (Ver-
schiebewagen; 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 Einfuhrrollen; 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 alowing the corpse to be
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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; finadly, 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 intro-
duction cart below could move out of the muffle while the corpse slipped onto
the grate. The movable frame with the wheels could dide laterally on the
mounting bar and was thus used for al three muffles of one furnace.

In front of each muffle, on the floor of the furnace hall, thereisapair 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 railsis 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 Il and Il a Auschwitz. The crematorium has an under-
ground morgue, accessible via a stairwell to the left of the chimney (Photo 208).
The corpses were taken there by way of a dlide (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 ail firing.

The design of the triplemuffle furnaces at Birkenau was essentialy 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 cham-
bers 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 | know precisely indicates the mass of the refractory masonry
of the triple-muffle furnace. The figure | had assumed hypotheticaly in the first
Italian and English editions of the present work (2012/2015, Vol. I, pp. 323/
273f.), aslisted 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 athird muffle inserted in the middle (without its gasifier); since the refrac-
tory masonry of half the furnace weighed 5,000 kg (3,000 kg for the muffle in-
cluding the ash chamber and 2,000 kg for the gasifier), the maximum mass of



C. MATTOGNO, F. DEANA, THE CREMATION FURNACES OF AUSCHWITZ, PART 1 275

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 pos-
sible, 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 prob-
able 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 sim-
plified device, as one can aso see from its low price. The third double-muffle
furnace for the old Auschwitz Crematorium cost 7,332 RM, including the blow-
er and a corpse-introduction system with the necessary rails, whereas the fur-
naces for Crematorium Il 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, in-
cluding the same accessories for both. The unit price of the furnaces at Crema-
torium I11, however, was slightly higher at 7,830 RM (without the corpse-intro-
duction cart), but it was till very economical.

The drawings shown in Documents 221 and 222 refer to Crematorium 11, but
apply also to Crematorium I11, the mirror image of Crematorium II. The Birke-
nau Crematoria Il and |11 each had a capacious furnace hall (Document 2223,
No. 1) measuring 30 m x 11.24 m. The five triple-muffle furnaces were ar-
ranged 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 fur-
naces (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 Il (Photo 216) till 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 gasi-
fiers (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 x12 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 con-
tained the chimney (No. 10) as well as the other two draft enhancers (Nos. 11f.)
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and the waste incinerator (No. 13), from which this room took its name (Mill-
ver brennungsraum; 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 in-
to 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 x
70 cm and was located beneath the furnace (Documents 219f.; No. 13). Each
flue duct had its own damper (Rauchkanalschieber), 60 cm x 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 in-
creased from 60 cm x 70 cm to 80 cm x 120 cm (the cross-section of each of the
chimney’s smoke ducts) in order to compensate for the potentially doubled vol-
umetric 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 x 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 atype as shown in Photo 195, but much
larger. It sucked in a part of the combustion gases through an appropriate open-
ing (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 x 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 x 120 cm (Nos. 31f.) each. Its foundations
are still visible in the rubble of Crematorium 11 (Photo 221).

The waste incinerator, in al likelihood, was the Mull-Verbrennungsofen MV
(Document 225, 225a) described in Topf’s leaflet quoted in Chapter 3 (Docu-
ment 161). The waste incinerator for Crematorium |11 was ordered by telephone
on 5 February 1943, and confirmed in writing on 11 February. It cost 5,791 RM
al-inclusive (Document 226).
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As we have aready mentioned, the draft enhancers of Crematorium |l were
seriously damaged in March of 1943 and had to be dismantled. In view of this,
the respective devices for Crematorium I11 were never installed. Nor was Crem-
atorium 11 equipped with loading rails for the introduction of corpses as dis-
cussed above; the introduction carts were replaced by standard stretchers (Doc-
ument 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 dightly 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 €l-
bow bends (Photos 67 and 84). The distance between the tubes at the leading
end corresponded to the spacing of the guide rollers (FUhrungsrollen) 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 Il as
well.

The operation of the coke-fired triple-muffle furnace is detailed in Topf’s in-
struction sheet (Document 227). It is similar to that for the double-muffle fur-
nace. For greater clarity, | have again added — to the trandated text and in
square brackets — my explanations and/or references concerning relevant photos
and documents. Text in rounded parentheses appearsin the original text:*”’

“Operating instructions for the coke-fired Topf triple-muffle incineration fur-

nace.

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 observa-

tion, 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.

477 Topf, Betriebsvorschrift des koksbeheizten Topf-Dreimuffel-Eindscherungsofen. March 1943. From:
Pressac 1989, p. 222.
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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-combus-
tion. 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 muf-
fles’ ash chambers, and the introduction doors], as well as the flue-duct damp-
ers, 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 (Grof3-Einascherungsdfen) originaly
ordered by the Auschwitz Central Construction Office for the PoW camp at
Birkenau, but never built, were structurally different from those set up in Crem-
atoria Il and Il at Birkenau, as shown by the Topf quotation for these two fur-

naces dated 12 February 1942 (Document 228):478
Copy/Go

J A TopfundSdéhne
To
Central Construction Office
of the Waffen-SSand Police
Auschwitz/Upper Slesia.

Erfurt, Feb. 12, 1942

Subject: Your ref.: Our department: D 1V
Crematorium, Prf.
Cremation furnaces

Quotation for the supply of 2 triple-muffle cremation furnaces and construction
of chimney lining with cleaning port.

Item |Qty | Description Unit pr. |Total
1) 1 |Cokefired triple-muffle incineration furnace

With the following services and supply:

The necessary fireclay materials consisting of
normal, wedge-type and shaped bricks and mono-
lite tamping material with the corresponding mor-
tar. For the insulation of the furnaces the neces-
sary bricks of diatomaceous earth, rock wool and

478 Topf, Kostenanschlag for Zentralbauleitung dated 12 February 1942 concerning two triple-muffle

cremation furnaces of simplified type. APMO, BW30/34, pp. 27, 32, 29 (sic).
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Item

Qty

Description

Unit pr.

Total

1)

diatomaceous-earth mortar.

Cast- and wrought-iron fittings such as:
Wrought-iron blocking dampers lined with Mono-
lite, including one corrugated-metal plate covering
on front side of damper and installation of an ob-
servation port,

Cast-iron chainrollers,

Cast-iron bearings

Cast-iron wall cranks for loads of 500 kg each,
The necessary cables and 4 chains for the dampers,
Cast-iron air-channel closures,

Cast-iron ash-removal doors, lined with fireclay,
Cast-iron gasifier-loading-shaft closure, with insu-
lating cover,

Cast-iron ash container,

Cast-iron smoke-channel damper sliding in air-
tight guide, including rollers, cable and counter-
weight,

The necessary stokers for the gasifier,

The horizontal grate made of wrought-iron square
barsincluding supporting bars,

Wrought-iron coffin-introduction device consisting
of a stretcher and 6 pcs. rollerswith fixation bar,
Delegation of builder for construction of furnace
and of one engineer for hand-over of furnace.
Price of Item1) for 1 furnace RM

Price of Item1) for 2 furnaces RM
Thefireclay 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 ltem 1) RM

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 m® 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

7,106.-

14,212.-

440.-
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Item |Qty | Description Unit pr. [Total
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 es-
timate, in fact, speaks of only one grate (Planrost) and one closure for the load-
ing shaft of the gasifier — and mentions only a single flue duct — there is only
one flue-gas damper — and muffle doors running vertically like thosein asingle-
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 draw-
ing (Document 229): the gases from the generator first flow into the center muf-
fle, 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 2294) or to the system of the Auschwitz-type double-muffle furnace
(Documents 229b & 229c). The air-feed system for the combustion air was sim-
ilar 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
asingle 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 sub-
chapter) and a stretcher as described above.

7.3. The Coke-Fired 8-Muffle Furnace

This furnace was designed by Engineer Priifer probably towards the end of
1941. Its original concept is described in a Topf cost estimate dated 16 Novem-
ber 1942 (Document 230):47°

Quotation for one Topf 8-muffle cremation furnace

# Description

Supply and construction of a Topf 8-muffle incineration fur-
hace

including:

For the outer brick coat

approx.. 9,000 bricks (normal size)

approx.. 14 m? 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

479 Topf, Kostenanschlag tiber einen Topf-Achtmuffel-Eindscherungs-Ofen dated 16 November 1942,
RGVA, 502-1-313, pp. 72-74.
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10,000
16

of charge).

Thefireclay 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 |

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:

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,

Cagt-iron flue-gas-channel damper running in its air-tight
guide, including rollers, cables and counterweights
Wrought-iron muffle-blocking dampers with chains and sus-
pension bars (these damperswill be lined with Monolite),

kg of diatomaceous-earth insulating mass,

Cast-iron chain rollers and the necessary cast-iron bearings
with wrought-iron shafts,

Wrought-iron stokers, consisting of scraper and stoking rods,
The necessary cables, chain and cablerollersaswell as
counterweights,

Supporting bars for fixation of cable and chain rollers,
Wrought-iron ash boxes with reinforcing bars and 2 handles
each,

Cast-iron closures for the air channels,

Cagt-iron ash-removal doors, fireclay lined, with frame and
coil handles,

Coffin-introduction devices, each consisting of a wrought-
iron stretcher, and rollerswith 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

Authorization-code weight 3,600 kg.

The priceis quoted f.0.b. Erfurt Station.

For the duration of the construction, our builder must be sup-
plied 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 founda-
tion by our buildersis desired, we would provide the latter at
daily rates at your expense.

12,972.--

In the Topf bill of lading (Versandanzeige) of 8 September 1942, there is alist
of parts for two 8-muffle furnaces (Document 231). The document is translated
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below, with the exception of the first two columns, which contain the name of
the company and the order number:4

Number |Packing| # |Object weight in kg
of cases| Type 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 mmwide) consisting of:
4 “ 4 guides 280 280
4 “ 4 Cast-iron dampers 342 342
4 “ 4 Damper rods 8 8
1 pack | 8 |Cablerallers, 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 |Cableroller with support 60 60
“ 2 |Cast-iron covers, Model 8973 for closing
of gasifier-loading shaft 23 23
8 8 |Closuresfor 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 |Sokers 22 22
4 »
Subtotal 3,246
4 “ 4 |Soking rods 13 13
8 “ 8 |Gaspiping 2, ” each 1,250 mm long 44 44
8 8 |Angleirons 80/80/10, each 1,250 mmlong | 100 100
105 105|Cast-iron bars for horizontal grate, each
600 mm long, Model 15377 525| 525
235 “ |235|Cast-iron barsfor inclined grate, each
940 mm long, Model 8735 1,504 1,504
16 ‘ 16 |Cablerollersdiam. 152/190 mm Figure 6 114 114
16 “ 16 |Angle bars 70/25 mm, each 1,200 mmlong | 272| 272
1 metal drum | 260|Angle supports 20/20 each 150 mm extend-
ed length 131 133
8 loose | 8 |Anglebars60/60 mm, each 1,200 mmlong | 256] 256
8 “ 8 |U-bars NP 10, each 2,600 mmlong 636 636
1 box | 16 |Angle bars60/60/8, each 150 mm long 16| 343
265 |Square holders 10/10 mm, each 260 mm
extended length 47

480 Topf, Versandanzeige for Zentralbauleitung dated 8 September 1942. RGVA, 502-1-313, pp. 143f.
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Number |Packing| # |Object weight in kg
of cases| Type net| gross
64 64 |Lag bolts 3/4” x 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 mmlong 80
32 |Rollers 60 mm &, each 50 mmlong 34
32 |Blank spacers 43 2
32 |collars 42 with screws 75
64 |Lag bolts 16 mm &, each 170 mmwith nuts| 22
5 |Sar-type 3-way switches for 3-hp motor 20
20 bags Monolite 1,000{ 1,000
60 loose | 60 |Fireclay bricksfor grate, 140/250/650
40 “ 40 |Fireclay bricks for grate 120/250/850 mm ~|4,000| 4,000
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: !

Item

Number | Amount

[Invoice] concerning supply and services for erection of 2
Topf large-size incineration furnaces having 8 muffles
each, viz.:
a. upply
of normal, shaped and wedge-type fireclay bricks, fire-
resistant mortar and fire-resistant Monolite packing mass,
additional anchoring bars for damper-suspension and gas-
ifier-loading shafts, of cast- and wrought-iron fittings for
wood-fired hearths, muffle- blocking damperswith 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

for 2 furnaces
Expenses for freight for our shipment of 29 March 1943
Reference: letter with order from Reichsfuhrer SSdated 4
December 1941 11/7/3 Wi/FI.
Payment from Amtskasse Waffen-SS Posen on 5 May1942
RM 27,600.--.

13,800.--
27,600.--
32.30

27,632.30

29%a

481 Topf, Schlussrechnung Nr. 380 for Zentralbauleitung dated 5 April 1943. RGVA, 502-1-314, pp. 29-
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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 equip-
ment ordered by the Central Construction Office goes:*®2

Item Amount
We supplied on 25 January and on 19 March 1943
4 cast-iron doors with cast-iron frame, coil handles for fireclay lin-

ing 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.--.

Asmentioned in Chapter 6, there were actualy 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) (Docu-
ments 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 (Docu-
ment 237) for the 8-muffle furnace:

Dimensions of the Auschwitz 8-muffle furnace (see lllustrations 3f.):
Muffle block (each with 2 x 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 x 2 generators):

height 2,060 mm

length 3,225 mm

width 2,290 mm

The furnace, including the gasifier, thus measured 4.43 m x [(2.545 x 2) +
2.290=] 7.38 m.

Judging from the dimensions of the sted bars still apparent at Crematorium
V, these overall dimensions of this furnace complex were followed during con-
struction.

482 Topf, Schluss-Rechnung Nr. 322 for Zentralbauleitung dated 23 March 1943. RGVA, 502-1-327, p.
22.



C. MATTOGNO, F. DEANA, THE CREMATION FURNACES OF AUSCHWITZ, PART 1 285

The description (1 S ] — L 4
which followsisbased | [ [T ([T 7 & m T 1|7
on the documents men- L |
tioned in this section, O | ML Q) LS| [— —
on the Polish photos of NN 4 M— (H— 1 N—

. el | e o | pe==x
1945, and on our visual E‘___ o | s e | L_J“
observation of the ru- | ¢ SO0 T L, 74 |
ins of Crematorium V. | 3%+ T 1 [ n |
For greater clarity, the | 0 | | = E:——.]
description is illustrat- i‘_uj | ; = S
ed by three drawings e | et | | = "S m—
prepared by ourselves m—— s | e |
(Documents  238-240). l ] | = @
The numbers in paren- | — = —

theses 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 furnac-
es, each group consist- ; v W
ed of two pairs of fur- 4430 rmm
naces opposi ng each llustrations 2+3: Scherr_latic drawings of the Topf eight-muffle
other in such a way furnace; top: cross-section at the level of the muffle grate;

; bottom: longitudinal section through a lateral muffle
that they shared their (pocuments 239 and 240) with dimensions added.

rear walls and the cen-
tral walls of the muffles (Document 238) in a manner aready used in the
Ptaszow Crematorium (cf. Document 175). The two furnace groups were con-
nected to four gasifiers coupled in the same way (Document 238, Generator 1-
4) and thus formed a single 8-muffle furnace, also called “Grol3raum-Ein-
ascherungsofen,” literally “large-scale incineration furnace.”

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 ru-
ins of Crematorium V (Photos 222-225) and till visible half a century later
(Photos 228-230).

The muffles (No. 1) had doors (No. 2) weighing 46 kg and running vertically
in aframe 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
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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 x 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 x
0.8 m and a height of 16.87 m (photo 233). The flue ducts did not have inspec-
tion 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 afireclay grate (No. 9), probably made up of five fire-
clay bars as in the single-muffle furnace. In this respect, the information sup-
plied by the bill of lading of 8 September 1942 is unclear, because this docu-
ment speaks of 60 bars 140 mm x 250 mm x 650 mm and 40 bars 120 mm x
250 mm x 850 mm for a total of 16 muffles, but dividing the total humber of
bars by the total number of muffles does not result in an integer (100+16 =
6.25). It isthuslikely 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 x 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
“Feuertiren.”

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 x 126 mm, weight 7.5 kg) and eight larger ones
(14.5 kg) like those mistakenly installed in the side walls of the poorly recon-
structed double-muffle furnaces of today’s Crematorium | (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).
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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 ab-
sence of blowers.

On the outer part of the post-combustion chamber was a horizontal air chan-
nel 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 congtituted the air feed for the post-combustion chamber.

On the inner sidewall of the post-combustion chamber of the four inner muf-
fles one or two openings were located (No. 12) which were connected to the
gasifiers, asin 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 latera position and their connections to the muffles are con-
cerned, 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 visudize it, | have prepared a Foto composition (Document 241),
realized on the basis of the Gusen Furnace, which reflects rather well the con-
cept 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 doping 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 | 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
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rollers of ssimplified design. These rollers consisted of a metal cylinder rotating
around an inside axle which was attached to two vertical bars bolted onto an an-
gled 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 further-
more 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 fore-
seen for the insulation of one 8-muffle furnace,*® 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 atotal weight of about 24,100 kg.

Assuming for the four gasifiers atotal weight of the brickwork of 8,000 kg,
the refractory brickwork of each muffle weighed some 2,000 kilograms. Judg-
ing by its flimsy structure, the 8-muffle furnace was the least-reliable of the fur-
naces 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, | presented the uncommented trandation of a patent
application by Fritz Sander dated 4 November 1942 concerning a “Continually
operating corpse-combustion furnace for large-scale operation.” |1 will now dis-
cuss the significance and the scope of such a device in the light of another doc-
ument.

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 (Schile 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, ac-

cording to the report by Herr Priifer, led to a further order for 7 triple-muffle
furnaces,“® has prompted me to look into the question of whether the concept

483 |_etter from Zentralbauleitung to Topf dated 15 September 1942. RGVA, 502-1-312, p. 22.

484 We can see from K. Prifer’s note of 8 September 1942 (cf. Subchapter 8.2) that besides the five tri-
ple-muffle furnaces of Birkenau Crematorium I1, the SSWVHA had ordered another three 8-muffle
furnaces, but still, the number of muffles was insufficient. Actually, for Crematorium 111, another five
triple-muffle furnaces were ordered, and another two for the crematorium at Gross-Rosen, so twelve
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of muffle furnaces used so far at the places mentioned is indeed the most-sui-
table one.

In my opinion, in a muffle, the cremation does not proceed quickly enough to en-
sure 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 [whol€] duration of the operation of
the furnace. Each time [a cremation is undertaken] it is necessary to open thein-
troduction 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 muf-
fle 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 open-
ing 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 concentra-
tion camp, | consider a furnace with continuous loading and also continuous
operation.”
This is followed by a discussion of the options for such a continuously operat-
ing 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 de-
scribing 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 thisis already with usin the case
of multi-muffle furnaces. After all, we have special conditions in the concentra-
tion 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 authori-
tiesin charge will also approach other furnace manufacturers for the supply of

intotal.
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cremation furnaces functioning quickly and well. These [firmg], too, will look for
the best design of furnaces for the applications mentioned. | must therefore as-
sume 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 aswell. For thisreason, | 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 continu-
ous 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 Sep-
tember 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 continuoudly 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 com-
bustion 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 ob-

viously 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 con-
tinually within a short period of time.”
Sander’s design was nothing but an adaptation of Topf’s waste incinerator
“Muill-Verbrennungsofen MV,” which was practically copied from Kori’s “Ofen
mit doppelten Verbrennungskammern” (Furnace with two combustion cham-
bers).*® The idea of a vertical cylindrical combustion chamber, on the other
hand, was taken from the patent of Adolf Marsch, which | discussed in Chapter
10 of Unit | (Documents 96 & 96a).

The reference to the “multi-muffle furnaces” is clearly to Topf’s own dou-
ble-, triple- and eight-muffle furnaces already built a Auschwitz, Buchenwald
and Mogilev. The reference to high mortality in the “collection campsin the oc-
cupied eastern territories” and of the corpses who “have succumbed to infec-
tious diseases” concerns the concentration camps, Auschwitz in particular,
where mortality was extremely high because of the typhus epidemic ravaging
the camp at that time.

485 Cf. Chapter 11 and Document 225a& b.



C. MATTOGNO, F. DEANA, THE CREMATION FURNACES OF AUSCHWITZ, PART 1 291

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 Surmbannfuhrer Bischoff, to the camp commandant, SS Obersturm-
bannfiihrer Hoss, dated 12 February 1943, explains the idea of “Crematorium
VI” in the following way (Document 243):48°
“With reference to the discussion of the undersigned with engineer Priifer of
Topf & Sthne 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 Con-
struction Office had therefore requested Topf & Sthne 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 request-
ed 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 pres-
ently 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 man-
power 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 installa-
tion (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
x 4.80 m. The “open combustion chamber” of the Crematorium VI Project
measured 48.75 m x 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 x 0.38 m (outside walls) = 3.76 m.
— length: 10 m x 4.80 m (clear space) + 2 x 0.375 m (outside walls) = 48.75
meters.

The use of bricks for this furnace was an option, but engineer Prifer 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 fur-
nace, Crematorium V1 would have had 60 hearths with a usable surface of 144
square meters, sufficient for the concurrent cremation of some 150 corpses.

46 | etter from Zentralbauleitung to the camp commandant dated 12 February 1943. APMO, BW 30/34,
p. 80.
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7.4.3. The Annular Incineration Furnace

Topf’s letter to the Central Construction Office of 5 February 1943 ends as fol-
lows:*’

“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]. ”

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 (Brenn-
kanal), 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 sin-
tering 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 materia to be sintered. The sintering channel is di-
vided into an equal number of chambers linked to one another. The actual sin-
tering takes place in two or three chambers, whereas in the others there is a pro-
gressive preheating in one direction and a gradual cooling in the other.*®

Because of the structure and the technical characteristics of such a device
which, among other things, operated intermittently, and also because such a de-
vice had never been manufactured by Topf, we may exclude that the “ring in-
cineration 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 appearsin a Topf cost estimate, of
which R. Schnabel presents only the last page (Document 245; Schnabel 1957,
p. 351):

J.A. Topf & SBhne

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 buildersfor construction of the furnace including travel-
ling expenses, daily rates, and social security contributions.

Price of furnace: RM 25,148.--
Weight for authorization code: 4,037 kg

487 |_etter from Topf to Zentralbauleitung at Auschwitz dated 5 February 1943. APMO, BW Aull
30/4/34, D-Z-Bau/2544/2 (illegible page number).
48 Hitte 1938, vol. 1V, pp. 739f.



C. MATTOGNO, F. DEANA, THE CREMATION FURNACES OF AUSCHWITZ, PART 1 293

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 sup-
plied at no cost to us.

They concern:

about 19,000 bricks

about 20 nm® of sand

about 800 kg of cement

about 6,000 kg of lime.

Our priceisgiven FOB railway freight car at station

By order. J.A. Topf & SBhne
signed: Sander, Erdmann.

We do not know where the original of this document might be. When compar-
ing 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 areal crema-
tion 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 fur-
nace 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 Il and 1V 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 situa-
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tion 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 Sterbebiicher.* 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 ca-
pacity of the Topf furnaces from the point of view of the duration of the pro-
cess. There are four documents on this topic, which, however, yield rather di-
verging 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:*%°
“Our Herr Priifer had already informed you that in the furnace previously pro-
posed [on 31 October 1941] two corpses per hour can beincinerated. ”
Aswe are dealing here with the Auschwitz-type double-muffle furnace, Priifer’s
statement refers to the cremation of one corpse in one muffle in one hour. This
corresponds to a theoretical cremation capacity of 48 corpsesin 24 hours.
A few months later, on 9 July 1941, the SS New Construction Office at KL
M authausen sent Topf the following request:**
“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.”
Topf replied on 14 July by the following letter (Document 247):4%2
“Re: Your letter of 9 July 1941. Cremation furnace.
In pursuance of our [sic] letter mentioned above we are sending you the re-
quested 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

49 Staatliches Museum. .. 1995, Vol. |, p. 236.

490 |_etter from Topf to SS-Neubauleitung at Mauthausen dated 1st November 1941. BAK, NS 4/Ma 54.
Cf. Document 246.

491 | etter from Topf to SS-Neubauleitung at Mauthausen dated 9 July 1941. BAK, NS4/Ma54.

492 |_etter from Topf to SS-Neubauleitung at Mauthausen dated 14 July 1941. SW, LK 4651.
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night, one after the other, if operations require this. It is a fact that the refracto-

ry 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 & Sohne

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 Surmbannfihrer
Bischoff) to the head of Office Group C of WVHA (SS Brigadefihrer Kammler;
Documents 248, 248a):4%

“28 June 1943.
31550/Ja./Ne.—

Re: Completion of Crematorium I11
Reference: none
Attachments: -/-

To the

SS Economic-Administrative Main Office, Head of Office Group C
SSBrigadefiihrer and Major General

Dr.-Ing. Kammler

Berlin — Lichterfelde — West

Unter den Eichen 126 — 135

| [hereby] inform you of the completion of Crematorium Il 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 |

3 x 2-muffle furnaces 340 persons
2.) new Crematorium at PoW Camp 11

5 x 3-muffle furnaces 1440 persons
3.) new Crematorium 11

5 x 3-muffle furnaces 1440 persons
4.) new Crematorium V.

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 Surmbannfihrer.

4% RGVA, 502-1-314, p. 14a.
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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 En-
gineer Priifer, dated 8 September 1942:4%

“TOPF

To: J. A. TOPF UND SOHNE Erfurt, 8 September 1942

Department D IV

Our reference: D 1V/Prf./hes

Concerning: Reichsfilhrer SS, Berlin-Lichterfelde-West.

Qubject: Crematorium-Auschwitz.

Confidential! Secret!

8 September 1942: Obersturmfihrer Krone called and informed us that he hasto

report to BrigadefUhrer Kémmer [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 there-

fore like to know exactly how many muffles are presently in operation and how

many muffle furnaces we are presently building for forthcoming delivery.

| 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 till 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 or-

ders. | am to bring with me documents concerning Auschwitz so that these ur-

gent calls would stop once and for all.

| 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 ca-
pacities 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° 3644 | 25° 57 |34-35° 42
three muffles 15° 96 27 53
eight muffles 15° 9% |14-15>0 100

494 K. Priifer’s memo of 8 September 1942. EMS/Erfurter Malzerei- und Speicherbau, 241, 11 80 Tech.
Abteilung D 1V. Published online at: http://veritas3.hol ocaust-history.org/auschwitz/topf/. Cf. Docu-
ment 249.
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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
originaly 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 al 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 |eft, sever-
al vertical lines whose ink has faded; on the lower-left-hand corner we have, at-
tached to the sheet, a dip of paper with the hand-written entry “in 1943, up to
300 corpses were burned in such a [im gleichen] furnace in 10 hours.” The au-
thor 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 corpsesin 10 hoursin 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 afurnace,” i.e. the
double-muffle furnace, Auschwitz Type, had not yet been installed at Mau-
thausen 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 seri-
ous 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 Malzerei- und Speicherbau,
successor to Topf & Sohne at Erfurt. After Pressac’s death, part of the documen-
tation on this company which he had collected, including the documents from
the above archives, were donated, as he had wished, to the Thiringisches
Hauptarchiv at Weimar, whereit isnow held.

In our effort to judge the factuality of the data given in these four docu-
ments, and to ascertain the average duration of a cremation in the Topf furnaces
at Auschwitz-Birkenau, we shall use three objective criteria, al based on practi-
cal conditions: the results of the experimental cremations with coke carried out
by R. Kesder 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 con-
cerning 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 Terezin Ghetto — which
was equipped with four oil-heated Ignis-Huttenbau furnaces, undoubtedly the
most-productive of al the furnaces built during the Second World War — pro-
vide 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.).
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8.2. Richard Kessler’s Cremation Experiments

As we have explained in Chapter 6 of Unit I, the duration of the cremation pro-
cess involving one corpse depends essentialy on the constitution and the chem-
ical composition of the body, but — to a not-irrelevant extent — also on the fur-
nace system and the operational procedure of the cremation.

Since the Auschwitz-Birkenau furnaces had a coke-fired gasifier, the exper-
iments 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 1). However, if we want to stay in line with actual conditions, we must
look at the design differences between the Gebrider Beck Furnace used by R.
Kesser 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 tem-
perature fluctuations.

On account of its recuperator, the Beck Furnace possessed an efficient sys-
tem of preheating the incoming combustion air to high tempertaures, which
supported supported the mixing process of the combustion air with the combus-
tible 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 hy-
drocarbons 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 con-
trolling the air-feed to individual muffles (cf. Schidpfer 1938, p. 155).

The Beck Furnace, moreover, could be switched over to a smoke-combus-
tion 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, alowing the combustion
products of the gasifier to enter the muffle.

We will now consider the results of Kessler’s cremation experiments, which
| have summarized in Documents 250f. On average, the initial temperature of
the cremations was around 800°C (Column 2); the maximum temperature dur-
ing the combustion of the coffin was around 1,000°C (Column 3), the tempera-
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ture 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 aver-
age 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 Kesdler’s: on account of both professional ethics and legal requirements as
discussed in Chapter 8 of Unit |, Kessler no doubt waited for the ashes to stop
burning before moving them into the ash chamber; as opposed to this, the oper-
ating guidelines for Topf’s furnaces at Auschwitz-Birkenau alowed for the in-
troduction 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, asis borne out by the fact that the muffle temperature contin-
ued 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 in-
to consideration:

First of all, cremations in the Beck Furnace were done with coffins, whereas
at Auschwitz the corpses entered the muffle unboxed.*® The coffin has a nega-
tive (i.e. lengthening) effect on the duration of the cremation, because, for sev-

4% At the beginning of WWII, the use of coffins was provided for. Cf. Chapter 12.
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eral 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 alow this. This contribution, though, becomes ever-less-significant as
the refractory mass of the muffle increases.

Second, the Beck Furnace possessed al measurement devices needed for a
continuous observation of the cremation process at any moment of the crema-
tion, 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 cof-
fin 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 asfollows:

— 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 min-
utes.**® 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 | think the in-

vestigations should be concerned with the last twenty minutes or so of the cre-
mation 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 rug-

4% ] _e. the time from the introduction of the corpse into the muffle up to the end of the main combustion
phase.
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by 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 cremato-
rium 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-combus-
tion 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 view-
ing port 13 cm x 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,*®’ 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 ap-
pearance 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 cal-

cined and the disks between the vertebrae were missing. The shape was main-

tained primarily by the remains of the strongly deformed neck muscles. The in-
ternal 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 com-
pletely 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 Unterscharfihrer
Wassner, head of the crematorium, which lists the number of detainees cremat-
ed, and the corresponding consumption of coke, for the period of 26 September

47 Bohnert et al. 1998, p. 12. From Table 1 shown on this page we obtain an average duration of 66
minutes. The average temperature in the muffle was about 750°C.
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through 12 November 1941.%% 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 cart-
load = 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 col-
umn.
The document poses some problems, though:

1. Does the date column redlly indicate the days on which the cremations were
carried out? At three points (entries for 31 October, 7 November, and 8 No-
vember) 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 aweight
of 380 to 530 kilograms (Hitte 1931, vol. I, p. 718). Let us assume the max-
imum value of 530 kilograms.
The two gasifiers at Gusen had a flat grate of 50 cm x 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 x 0.5 m x 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, be-
tween 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 cart-
loads (=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 cy-
cles, 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 realy re-

4% Cf. Document 255; ODMM, Archiv, B 12/31.
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ferred to the beginning of the cremations, the figure for the number of cart-
loads 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 indi-
cates 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 begin-
ning 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 cer-
tain 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 compl ete evapora-
tion 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 ap-
plies, as we can gather from the file memo (Aktenvermerk) of 17 March 1943,4%°
which gives the grate throughput for the triple- and 8-muffle furnaces: 35 kg of
coke per hour.

Asthe surface area of the hearth grates for the triple-muffle furnaces was 0.3
m? (cf. Subchapter 7.2.), the unit throughput on 1 m? 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 Colom-
bo’s engineering handbook (Colombo, p. 366; in the third column the data for
the furnace of the Gusen Camp is shown):

Draft Throughput | Gusen Furnace (one hearth)
[mm water column] | [kg/(hrxm?)] Throughput [kg/hr]
10-20 120 - 150 30.0-375
20-30 150 - 180 37.5-450
That isto say:
10 120 30.0
20 150 375
30 180 45.0

4% APMO, BW 30/7/34, p. 54; cf. Subchapter 10.8. and Document 264.
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According to Heepke, chimneys of the cremation furnaces operated with a max-
imum draft of 30 mm of water column (Heepke 1905b, p. 71). Even the three
draft enhancersinitialy installed at Crematorium |1 of Birkenau operated with a
draft of 30 mm of water column for aflow rate of 40,000 m3/hr of flue gasand a
380-V motor of 15 hp each (see invoice quoted on p. 269).

The forced-draft device for the Gusen Furnace was a standard device, aso
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 crema-
tion 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 cor-
respond neither to the beginnings nor to the ends of the cremations, which there-
fore 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 cer-
tain 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 crema-
tions.

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 cokein
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 % days), we
have atotal time of 304 hours or 18,240 minutes. The time needed for the com-
bustion 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
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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 (2x45=) 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)
x 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 kcal>®

— time spent daily on reheating the furnace to operating temperature (with an

efficiency of n = 0.54):%%

200,000 keal - 60 minthr 40 minutes:
90kg/hr - 6,470 kcal/kg - 0.54 >

[109]

— daily coke consumption for preheating the furnace to operating temperature:
90 kg/hr x (40 min + 60 min/hr) = 60 kg of coke;

— total preheating time of the furnace: 40 min/day x 12.67 days~ 510 minutes;

— total amount of coke used for reheating the furnace: 60 kg/day x 12.67 days
=~ 760 kg;

— average duration of the cremation of a corpse: (13,800 min — 510 min) + 677
corpses x 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-muf-
fle 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 ob-

50 Calculated on the basis of aheat loss of 41,709 kcal during the operation; cf. Subchapter 10.2.
501 The calculation is explained in Subchapter 10.3.
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tains 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 du-
ration which cannot be pushed any lower (cf. Unit |, Chapter 6) by any practica
means.

This duration is valid for the furnace of the Gusen Camp and, as | shall ex-
plain 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 maobile 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 1944.5% The crematori-
um 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 1945.5% A number of documents concerning this crematorium have survived.
The most-important ones are:

— alarge 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) corre-
sponding to the number on the urn used;>**

— numerous cremation lists giving the number of corpses cremated, the dura-
tion 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 aphabetical list of the Jews who
died at Westerbork, complete with their dates of birth, of death and of crema-
tion, aswell as the urn number.5%

As the cremations were carried out in the order of the entries, these docu-
ments 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

502 H. Kori, drawing J.Nr. 9239 “Anbau einer Kohlenfeuerung am ¢lbeheizten Krematoriumsofen” dated
15 February 1944. ODMM, Archiv, N 17, Nr. 6.

503 Rapport over de sterfte in het Kamp Westerbork in het tijdvak van 15 Juli 1942 tot 12 April 1945
(Report on the mortality at camp Westerbork over the period from 15 July 1942 through 12 April
1945). ROD, C[64] 514, p. 1

54 ROD, C[64] 292.

%5 ROD, C[64] 314.
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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.>®

The lists of individual cremations are listed in the Appendix, athough with-
out the names. | 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, ayear 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 num-
ber 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.> 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 x. 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 achild 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 diffi-
cult 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.

506 Although there are 13 days between 27 Apr. & 10 May, the crematory operated only on four of these
days.
07 Rapport... op. cit. (note 503), p. 2.
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Also, the first and third cremations on 18 October 1943 (lasting 20 minutes), re-
ferring respectively to a man of 45 and awoman 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 ta-
blesin the Appendix in avalid manner.

8.4.1. Adults Cremated Individually

There are altogether 128 individually cremated adults. In the table below | have
listed the number of corpses cremated in the order of the duration of the crema
tions. The average duration of one of these 128 cremations was 50 minutes:

Duration[min] | # of corpses Duration [min] # of corpses
30 6 65 3
35 5 70 2
40 19 75 2
45 24 80 3
50 21 20 2
55 15 95 1
60 25 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 individua cremations of chil-
dren, as listed in the table below, together with the respective ages of the in-
fants:

Duration [min] | # of corpses |Ages
2 months
20 2 1day
30 1 5 months
18 months
35 2 12 months
1 month
40 z 2 months
Total: 7

8.4.3. Infant Double Cremations

The lists mention seven cremations of this type, four of which, however, are ob-
viously abnormal. Let usfirst consider the regular cases:
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Duration [min] # of corpses | Ages

2 months
20 2 1day

1 month
30 3 5 months

3 months
40 2 3years

2 years

The other four cases show obviously abnormal data:

Duration[min] | #of corpses |Ages

8 months

45 : 10 months
2 months

50 2 1 day

70 5 17 months
4 years

75 2 8 months
14 months

309

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 hypoth-
esis seems to be the most-reasonabl e 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 14 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
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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
Cremationorder |  Time  |#of corpses|Age
Second 09:15-10:10 1 65 years
Third 09:50 - 10:30 1 27 months
Fourth 10:10-11:00 1 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 a69-year-old woman, introduced at 10:10 AM.

b) 26 May 1943
Cremation order | Time  |#of corpses|Age
Seventh 13:15-13:40 1 2 months
Eighth 13:30-15:30 1 4 years
Ninth 13:30 - 15:30 1 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 10:40 - 11:35 1 50 years
Fifth 11:00-11:35 1 1 day

At 10:40 AM, the body of a 50-year-old woman was introduced into the fur-
nace; 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 10:20-11:20 1 81 years
Fourth 10:20-10:50 1 14 months
Fifth 10:55-11:35 1 84 years
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At 10:20 AM, the corpse of an 81-year-old woman was introduced into the fur-
nace, 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 involv-
ing 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 Be-
triebsbuch 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 corpseis
marked with an x 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 afresh corpse. As we have seen, the average duration
of cremations involving individual adults was 50 minutes. This confirms basi-
cally the value derived from Kessler’s experiments, except for the fact that
Kesser’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 muf-
fle grate.

The 600 cremations carried out in the crematorium of the Pére-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 conclu-

sions:

1. The minimum duration of the main combustion of a corpse introduced with-
out coffin into the muffle is approximately half an hour under optimum con-
ditions, i.e. when the cremation chamber is constantly maintained at a tem-
perature 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
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thermal balance®® 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 x 25 cm in
size, wheresas the grate of the Auschwitz furnaces consisted of five trans-
verse 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 cham-
ber. Hence the muffle emptied itself more rapidly, with the main combus-
tion 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 al the three fur-
naces were in operation, each one was dlotted only a third of the draft
available for asingle furnace. Therefore, under forced-draft conditions, the
Auschwitz Furnaces could not attain the performance of the Gusen Fur-
nace. In the summer of 1942, this draft enhancer was even completely re-
moved 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 x 0.6 m and a coke throughput rate
of some 58 kg/hr°® — as compared to the hearth grate of 0.5 m x 0.5 mand 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 cre-
mations 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 cremation®° — was confirmed by two Topf engi-
neers during their interrogation by the Soviet counter-espionage service
(SMERSH). On 5 March 1946, the Soviet interrogator Shatanovski asked
Priifer:51t

“How many corpses could be cremated at Auschwitz in one crematorium in one

hour?”

The Topf engineer replied:

508 Thermal balance is the state of the furnace where the furnace brickwork no longer absorbs any addi-
tional heat to reach the operating temperature.

509 H. Kori Drawing J.Nr. 9239.

510 This procedure is mentioned by Fritz Sander in his letter of 14 September 1942; cf. Section 7.4.1.

511 |nterrogation of K. Prifer on 5 March 1946. FSBRF, N-19262, pp. 33f.
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“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 stat-
ed:512
“In each of two crematoria there were five furnaces and three corpses were in-
troduced 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 du-
ration of 33 to 40 minutes per cremation. The answer liesin 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, abeit a gas-heated
model, in the Gera Crematorium. The engineer Heinrich Stenger saysin thisre-
spect (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 al-

lowing 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 coke-fired furnaces the effect of aforced draft was even greater.5*3

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 Ausch-
witz, 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 corpsesin 10 hours (or 33 minutes per
cremation) may represent the theoretical limit of the installation, attainable only
for ashort period of time and under optimum conditions.

Taking into account that the cremations of children under 9 in the Pére-
Lachaise Crematorium took 39 minutes on average, we may also be dealing
with somewhat-inflated figures as a sales pitch.

Asfar as the Central Construction Office letter of 28 June 1943 is concerned
(Document 248) and Priifer’s memo of 8 September 1942 (Document 249), we
see right away that the cremation capacity mentioned for individua cremations
is technically impossible. When we look at Prifer’s memo of 8 September
1942, we must remember that at that time the furnaces with three and eight muf-
fles had not yet been built at Auschwitz, and that the figures stated for the cre-
mation capacities were not based on experience but rather on mere expectations.

52 |nterrogation of K. Schultze on 4 March 1946. FSBRF, N-19262, p. 52.
518 Cf. Unit |, Section 2.2.4.



314 C. MATTOGNO. F. DEANA, THE CREMATION FURNACES OF AUSCHW TZ, PART 1

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.>'* There-
fore the cremation capacity of (800+5 furnaces=) 160 corpses per day in a tri-
plemuffle 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 aswith the facts.

One such contradiction is the fact that the cremation capacities of the indi-
vidual plants listed in the memo are in extreme and random disagreement with
those given in the third document mentioned above, i.e. the Central Construc-
tion Office letter of 28 June 1943. In the last document, as we have seen, the six
muffles of Crematorium | are listed with a daily capacity of 340 corpses, the
five triple-muffle furnaces at Crematoria Il and 111 with 1,440 corpses, and the
8-muffle furnaces at CrematorialV and V with 768 corpses per day.

Prifer’s memo instead gives the six muffles of Crematorium | a daily capac-
ity of 250 corpses (73.5% of the above figure), the five triple-muffle furnaces at
Crematoria Il and 11 one of 800 corpses (55.5%) and the eight muffles of
CrematorialV and V acapacity of likewise 800 corpses (104.1%).

Prifer’s memo contains yet another, even more-mysterious contradiction: it
attributes to the eight muffles of the future Crematoria IV and V the same ca-
pacity of 800 corpses per day as to the 15 muffles of the future Crematorium I1.
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 corps-
es per muffle and day against (800+15=) 53. Thisis completely out of line with
reality, because by its very design the 8-muffle furnace had an even lower effi-
ciency than the triple-muffle furnace (cf. Mattogno 2019, Subchapter 12.3., pp.
398-402, for amore details).

We have yet to deal with the question whether and within what limits the
Topf Furnaces at Auschwitz-Birkenau allowed multiple cremations (for exam-
ple, of four corpses in one muffle within 60 minutes), in which case the capaci-
ties given in the letter would have a foundation in reality. This problem will be
anayzed 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 ca-
pacity of such instalations, but it is not the only one. There are two more fac-
tors which matter in this case: the duration of the “duty cycle” of the furnace as
well asits load. It is easy to see that the overall cremation capacity rises with

514 At Buchenwald, 335 detainees died between 3 and 30 August, and 203 detainees between 31 August
and 27 September; Internationales L agerkomitee Buchenwald 1949, p. 85.
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the length of time the furnace operates over the span of a day and with the num-
ber of corpsesloaded into each muffle.

In this chapter we will deal primarily with these technical problems and de-
termine the maximum theoretical capacity of the furnaces at Auschwitz-Birken-
au. Such an analysis would, however, be incomplete without a simultaneous
treatment of the question regarding the normal cremation capacity of these fur-
naces, which may be summarized by the following question: What was the ca
pacity for which the Birkenau Furnaces were designed®® This is a historical
guestion which concerns the genesis, the function, and the purpose of the
crematoria at Birkenau.

9.1. Continuous Operation of the Furnaces

In line with al 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 for-
mation of slag. For this reason, the Topf instructions for the operation of dou-
ble- 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 ustake acloser 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 cool-

ing provoked by the combustion air. This slag must be removed because it ob-

structs the feed of combustion air. ”
The formation of dlag in gasifier hearths was an inevitable phenomenon, be-
cause the melting temperature of the slag, while varying between 1000 and
1500°C depending on the type of cod, is usualy 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 dag. 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.

515 This question does not arise for the history of Crematorium | at Auschwitz.
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9.1.2. Slag Removal

The dlag 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 obvi-
oudly 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 x 40 mm x 630 mm, and of two transverse
supporting bars (Auflager-Eisen) 40 mm x 40 mm x 740 mm. As the bars were
imbedded in the brick walls of the gasifiers, the grate dimensions were 600 mm
x 500 mm. The steel bars were arranged in such away as to form a central ot
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 (Feuertiiren) 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 dag 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
Sturmbannfihrer 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 op-
erating time of 20 hours.®'® As Kori in this case was aiming for maximum pro-
duction, 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 peri-
od of the furnaces was 20 hours per day under normal conditions.

This obviously does not mean that the furnaces could not operate continu-
oudly for alonger 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 altogeth-
er. 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.

516 APMM, sygn. VI-9a, Vol. 1.
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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 cre-
mation 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 alimited number of cases by plac-
ing the corpse of a smal child next to an adult corpse. At the crematorium of
the Terezin 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 de-
sign totally different from that of the Topf Furnaces installed in concentration
camps. The performance of the Terezin Crematorium therefore cannot be used
as areference 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 dis-
respectful >’ data collected with such furnaces provide reliable reference points
for the cremation of corpses aswell — 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 aready described in Chapter 10 of
Unit I. On the basis of this document, | have established the data given in Table
4 below.

Table 4: Features of Animal-Carcass-Incineration Furnaces
Coal [Cremation|kgCoa | Time | kg Load

Type| Load used Time |kgLoad|kgLoad min
la | 250kg | 110 kg 5hr | 0440 | 72sec| 0.83
1b | 310kg | 130 kg 6hr | 0419 | 70sec | 0.86
2a | 370kg | 150kg 7hr | 0405 | 68sec| 0.88
2b | 450 kg | 170 kg 8hr | 0.377 | 64sec| 0.94

3a | 540kg |200kg| 95hr | 0.370 | 63sec| 0.95
3b | 650kg |225kg| 105hr | 0.346 | 58sec| 1.03
4a | 750 kg | 265 kg 12hr | 0353 | 58sec| 1.04
4b | 900kg |300kg| 135hr | 0333 | 54sec| 111

517 Although what happensin red lifeis at times even more-disrespectful. For example, the city of Gen-
0a has been authorized to send to the municipal refuse incineration station the residues of exhuma-
tions and of remains from mausolea at the Staglione Cemetery with the instruction that the “operation
of the plant must be carried out in keeping with the legal norms for the elimination of refuse.” Bol-
lettino ... 1992. Regulation No. 22, Item f, of the Italian Region of Liguria, decreed on 22 February
1997, defines as solid urban refuse “refuse stemming from exhumations and remains from mausol ea,
as well as other refuse stemming from cemetery activity [...].” Regione Liguria 1998.
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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 keal kgt °C! - (800°C — 20°C) _
7,500 kcal kg *- 0.75 ~28kg [110]

— Hard-coa 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 with-
out 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 follow-
ing data, where the last column gives the surface area of the combustion cham-
ber:

Table5: Corrected Features of Animal-Carcass-Incineration Furnaces
Coal Cremation | kg Coal kg Load | Chamber

Type| Load used time kg Load min Size
la | 250kg | 110kg 5hr 0.328 112 0.68 m?
1b | 310kg | 130kg 6 hr 0.325 112 0.90 m2
2a | 370kg | 150kg 7hr 0.310 1.15 111 m?
2b | 450kg | 170kg 8hr 0.295 1.20 | 1.38m?

3a | 540kg | 200 kg 95 hr 0.290 122 | 1.65m?
3b | 650kg | 225kg | 105hr 0.275 130 | 1.97m?
da | 750kg | 265kg 12 hr 0.280 131 | 2.29m?
4b | 900kg | 300kg | 135hr 0.268 139 | 2.67m?

These data are useful as reference points for the subject of this section as well,
because they dea with practical cases were severa 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 m?); in
this device, the cremation of several corpses of atotal weight equal to the max-
imum load (450 kg or 326 kg/m?) 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 x 50 sec/kg + 60 sec/min)
~ 58 minutes, which is more-or-less the same time as for an individua crema-
tion 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 x 43 sec/kg + 60 sec/min=) 50
minutes.
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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 produc-
tivity. Quite to the contrary: the maximum cremation capacity of the Topf Fur-
naces 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 un-
dertaken 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 crema-
tions 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 simultaneoudy, why did the attendants of the crematorium
never proceed that way? The answer is contained in the fact that during occa
siona 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 pro-
cess, 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 tenden-
cy that two normal adult corpses loaded concurrently would basically have dou-
bled the duration of the cremation.

This is in agreement with the cremations carried out in the crematorium of
the Pére-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 adol escents aged ten or over — a
rise of 56%. Thus, the concurrent cremation of severa 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 num-
ber 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 multi-
ple 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 mean-
time were piling up in the morgue and it was most urgent to dispose of them.

— The furnace was restarted under the supervision of a specidist, the Topf
technician August Willing, who stayed at the crematorium until 9 Novem-
ber.518

518 Topf, Bescheinigung tber besondere Berechnung gel eisteter Tagel ohn-Arbeiten for Bauleitung der
Waffen-SSund Polizei Gusen, 12 October — 9 November 1941. BAK, NS 4/Ma 54.
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The basic data set out above can refer only to two possible scenarios: Either on-
ly 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 crema
tions in a single muffle over 13,290 minutes, the equivalent of a double cre-
mation lasting 80 minutes in a single muffle. The same reasoning is valid for
the coke consumption.

Thus, if the above datarefer to double cremations, the duration of the cremation
of each such load would have required 80 minutes and the capacity of the fur-
nace 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:®°

“Re: Crematorium
In addition to our report of today’s date concerning the operation of the incin-
eration 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 proper-
ly, because the load to be incinerated contributes to fuel savings on account of
its good combustibility, if the temperature of the crematoriumis around 700°C.

For the fuel supply for a given heating period one may assume that for preheat-

ing the furnace 50 kg of coke are reguired, 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 mix-

ture 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 satis-
factory 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” (Einzeleinflhrun-
gen) dludes 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. Y et the man responsible for this crematorium, SS Haupt-

519 APMM, sygn. VI-9a, Val. 1, p. 27; cf. Document 261.
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scharfihrer Erich Mussfeldt, declared with respect to the new crematorium at
Majdanek during the Krakow Trial of the Auschwitz camp garrison:®%

“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 docu-
ments 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, areport 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;>*

“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 nec-

essary 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. ”
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 mm®? remained through which cold air entered into the smoke duct. An-
other 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 ‘falseair’ [into the muffle].”
According to Kori, this inconvenience would also disappear with the elimina-
tion of the gaps mentioned above.

We should underline the fact that, if atemperature 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 un-
changed coke consumption in the case of two corpses would indicate that such a
double-cremation would also have lasted only one hour, but thisis in disagree-
ment 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.

520 APMO, ZO, sygn. D-pr-20/61a, p. 76: “Do jedngj retorty wkiadano tylko jedne zwtoki, spalenieich
trwato okolo 1 godziny.”

521 Attachment to the letter from Hans Kori to Kommandantur of KL Lublin dated 4 February 1944.
APMM, VI1-9a, Vol. 1, pp. 25f.

52 Thetext actually states 45 mm, but that is probably an error.
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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 doc-
ument on the subject of the
concurrent  introduction  of
severa corpses into a muffle,
the letter of Fritz Sander of 14
September 1942 already men-
tioned (Section 7.4.1.):

As ha mfle]éeShlﬁ solutzgn, lllustration 4: Muffle door of the Topf double-muffle
onehastried to Use a Series  fymgace at the Mauthausen Camp, identical to those of
of furnaces or muffles and the double-, triple- and 8-muffle furnaces at Auschwitz.

by loading them with more _© C. Mattogno

corpses, but this does not

solve the basic problem, i.e. the drawbacks of the muffle system. These draw-

backs of the muffle furnace, which cannot be solved even by assembling multi-

ple-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
corpses’®® 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 x 60 cm, with the lower half having the shape
of a30 cm x 60 cm rectangle, while the upper half was a semicircle with aradi-
us of 30 cm.

Illustration 4 gives all the relevant measurements. The top part of the intro-
duction 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 afirst (18 cm) and a second emaciated corpse (18 cm) intro-
duced 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 absolute-
ly impossible.
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523 1t should be kept in mind that back then, the future Crematorium Il was still planned for a PoW camp
for 125,000 Soviet PoWs, which would have included no women or children. The capacity indicated
in the “Explanatory report for the preliminary project for the new construction of the Waffen-SS Pow
camp at Auschwitz, Upper Silesia,” of 30 October 1941 (60 corpses in one hour, hence four corpses
per mufflein one hour; cf. Document 211) isimpossible aready because of the insurmountable prob-
lems of loading the muffles as shown here.
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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 de-
sirably high rate” even when “loading more corpses into the individual muf-
fles,” clearly meaning such multiple cremations evidently did not produce ap-
preciable 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 tem-
perature never drops below 600°C, because below that temperature the corpses
merely carbonize, but are no longer cremated.

Let uslook 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
corpsesis (cf. p. 124):54

3-455kg - [633 keal kg1+0.487 kea kg2°C(600°C-100°C)] ~ 119,600 ke [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
availablein half an hour was 6,470 kcal/kg x 35 kg = 226,450 kcal .

The heat actually available was much less, because much of the heat pro-
duced 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 x
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 x 0.513) ~ 3,320 kcal,
and the available heat was (35 kg x 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 kilocal ories.

524 On average 0.487 kca kg™°C™? between 100°C and 600°C; see www.engineeringtool box.com/water-
vapor-d_979.html.
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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
Schigpfer, 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. Schiépfer
gives a chart, from which we can draw the data given in the following table
(Schlgpfer 1938, p. 153; cf. Mattogno 2019, Document 47, p. 651):5%°

Temperature of | Heat radiated onto the corpse
muffle walls (per Schlgpfer)
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 muf-
fle, the geometry obvioudly changes. Most importantly, the surface/volume ratio
of such aload 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. Howev-
er, 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 Schldpfer’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 m?
with a specific gravity of 2.1, a layer 5 cm in thickness weighs about 420 kg.
Specific hea