work was not certain; the loboreiory dges nob operate on o Tixed budget,
but sppc1&l upnronrlnt ons are made as occasion requires,

The la’oorutorv of R. v..z«. S, - The l"'borg,tory (fvg..l), which is.
Syndikatstrasse 3, Essen, was completed in 1936.‘_The mein bulldlng is of
four stories, each of which contained 15 to 20 rooms or lzboratories. It
is estimeted.that bomb, damage, (fig, 2) destroyed 60 percent of the structure,
and only the ground floor, which housed the heat-t technology deportment, the

semple-preporation room,. apd labprhtovles for phyalcul testing of coal and
coke, was in usg ot the time of inspsction. Construutvonal detnlls, floor
plans, ond photoaruphv of some of the leboratories have been published in two
arti cles.6 I/ - . L. : " : E

Tn the loboratories for physicel testing of coke and coal, most of the
equipment wag standard. The Micum drum test.for coke is accepted as standard,
nlthough provision was mods to use 4ha ASTM shatier test and the Wolff pres-
sure test. Heither of thesec tests hag wids ecceplance in Germany.  The
Nedleunﬂ drum test wag used for determining StI“ngh of smull experlmentul
somples of.uo?e. A new tﬂst was being 1nvestﬁg_ted for aetermln*ng h;rdncss
of pouls., Thg equl pment wxs o, sheet-8 teel cylinder. about 20, centlmutprs in
dis weter and 50 centimeiers long, which waz charged from one end and then -
close The cylinder was supporied midway by a trunion, and Yas rototed 18@
deﬂreev through & hand-operated geor. d¢1v“ at a anﬁed characteristic of the
1ndﬂv1duﬂl.muk1ng Lpe test. Flfty soch up endlngs Wbre mhdc,'ﬂlloW1ng a

certein fall of thb_sanple and ecrgen unﬂlv51s of the product nude._ The re-
sults were renroch1ble if a.single operator was ust, and showed 2 decrease
in hardness cr sirength of coals from un+hr'xc tg to lOW-VOlutllE (maaer) coals
+to steom coals. It wos recognized tThat further development wos ‘required to
standardize . conditions,of tcst

Iﬁ uhc sgmnlﬂ-preparLtlor 14borutory' a spec1ul rQll crusher (flg 3) was
in use for preparation of coke samples for onalysis, vhich gould roduce 200
groms of coke, after baing possed through a jaw crushcr, to mimis AC mesh in’
% to 10 minutes. The roll and ploate wers monginese stozl; the roll, weighing
about 500 pounds, was moved forward ond backward over the sa ample spread on the
plate by o reciprocating drive. T An illustration of_thu crusher is contained
in reference 7. ' ' o

An experimental co?e oven of 150 ki ilogroms cupah4+j, with silicn walls
hested by gas, was owvaileble for studying the effect on. coke quality. of
blending nqncoklng coulukw1th Ruhr conlg. The oven was 30 centlmeters widc
and about 1 meter lonﬂ_ and 1 meter high, Top charging by hond w2 is employed..
The coke WOS pushed by machlne into & water cooled metal contalner, ﬁhus ’

6/ W81demann, D;. F., Das feuerﬂn stechn‘oche Labo“a+or1um des Rhelnlscne—
- e fallschen KohYeri- Syndlhats in mssan'" Heﬁzung and- Lufttng, 1936
Heft 5, py. 79-83.

7/ Bgdmnchur, Qr., Dag neue Cheﬂwsvhe Laboratollum duS Rhe¢1lschrWestfallschen -

Kehlen-Syndikats in Essen: Dié Chemmsche Fabrik, 1938 Heft 1/2
pp. 20-27.
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L Figure |. - Front entrance of laboratory of Rheinisch-West-
80 - ‘ filisches Kohlen Syndikat at Syndikatstrasse 3,
e ' Essen, Germany. ({Photo by H. J. Rose.)

1ing
1 the
aed

A Figure 2. - Typical condition of individual rooms in labo-
ratory of Rheinisch-Westfdlisches Kohlen Syn-
dikat at Syndikatstrasse 3, Essen, Germany.
(Photo by H. J. Rose.}
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. avoiding quenching with' water, -Temperatures in the coke were measured by
thermocouples and in-the flues by optical pyrometers, "With a flue temper-
ature of 1,1500 to 1,200° C., coking time was 24 hours, This was admitted

. to be-too siow'a rate for direct compirison with plant practice, but it
was claimed that experience ljad provided the necessary conversion factors,’
The equipment -had not-been uséd for carbonization .of dry or mreheated "coal.

. Byproducts were not collected. The equipment in general is muoch inferlor

.. 4o that built for similar studies elsex-vhereé/ Do e I

Pressures develtped during earbonization of. coal gv._efe measured. by a
. gage designed by F, Ulrich, Experimental work with varieus coals in the

small oven deseribed in the precediny paragraph led te modification in de-

..sign and full-seale tests at the Helene Steinkohlenbergwerk coke ovens of

! F. Krupp. ‘The deésign is' deseribéd and results of tests are outlined in a

. +... published paper,Z/ The gaghk is massive, Watep-coolad, with the pressure

... exerted against a small digphragm transmitted by glycerine to an indiecating

i dial, Temperatures of the steel shell are measured.by a thermocouple, and’

[ the gage mst be withdrawn wken the steel tefiperaturc reaches about 600° ¢.-

...~ The gage seen at the R.W.K.S. laboratory was somewhat oval in cross sectilon,
about 3 inches in maximm and:2=1/L inches in minimum diameters, and about
4 feet long, It required two men to carry it. - Although discussion of the

" gage with other German fuel technologists indicated that. the instrument was

.+ impractical gwing to its obvious physital limitations, at R.W.K.S. it was

" .. stabed that industrial interest in the gage was such that an instrument

. .maker, Dreysr-Roserikranz & Drdop, in Hapnover, -had redesigned the gage for
- .. production, but’had-built only two or three before bomb damage made further
-} .. work impossibley .. 7 . IR : ; ,

. Dutech~tile ovens (Ké.chei,oifgn) for houss heating received ‘considerable
attention duridg the' wir, -Their constructich was steh gs to require the
.mihimm of stesl, R.UK.S, was especially éoncerned, in its ‘efficiency of

- fuel utilization 4in proposed designs and had the avthority to stop the mamu-
b i xfacture of those that did not meet standards of efficiency, Tests were made
f . of ratg of fuel consumption and flue-gas composition and témperature, but no
[ dirdct observation was made of smcke dénsity. An apparatus was available

for. recording Ringelmann smoke ‘numbers. eat absorption in the squipment

| - was stated to be as high'as 95 percei_qt,m and at least 70 percent was re-
-§: . quired of wartime sioves, ‘_’l‘?e:me'thods of tests and “typical results were’
} ' descrived in publigations,20/,AL v o o T

v -

st

. §/ . Reed, Frank Hi, Jalckman, Harold Wi i':’aﬂﬁ'_Hénline s B0V Cbke ;i‘rcm
B I1liviois Coalss - Ind, Engs Chem,, vol, 37, June 1945, pp, 560566,
. g/ Ulrigh, F., Bestimmung des Treibdrucks einer Kohle in’deér Ofenkammers
- Ollokef, Reft 61939, pp. L2133, LT T

19/ Viedemann, F,, and Schaeffeér, H;, Steinkohlen in Kachelgrundofens
Das Kachelofen, Heft 12, 1942, pp. 1~€. LT T
4/ -chigffer, H,; Stoinkohlen in Kachelgrundofen:. Das Kachelofen, Heft'
o 56, 1940, pp.rdfead oot o -

g * ] Bt . o
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Studies were made also on conversion toqother soiid fuels of domestie
heating appliances designed for antlwacite.k/

Beginning even before the war, a shortage of the smaller sizes of coal, &
..wh:s.qh in earlier years had been surplus , led to studies of crushing larger
sizes of coal with oroductlon of a minimm of f:.nes.ﬁ/ L/, 1 3
. The R W.K. g.: laboratorv woulu appear t6- have been well " on the way 'bo
: beccrunf, one of the mest - mportan’o “céntérs of" coal research ‘in Germany, .
particularly with; its: uassocaatlon with tHe Vebeil £l tie Bergbaullchen
_Interessen: (Berghau-'&ﬂre:m) Wi ddeniini stated €hat the’ Bérghau-Verein bad
_only reseapch -problens: for:fature: developments 5 “wheread all problens orn.gl-

nating with-current ceal -corsuners Were hartiléd by, BLWLK,S, “fhis was not -
concurred in by Bergassessor- THister of the bergbaumVerem. Alt}‘ouch covered
in separate report‘ , it may be stated that the Bergbau-Verein had absorbed
the Cesellschaft furiXeohléntechnik, Ib was-&tated that coo‘o“era”o” f

L. was, not

at the. organization:level; bub at- pcrsonal levels. ,Ho‘:n*\rér , it maY be 1]1‘1en- H
t:.oned tha*w the exnhmhenta'l 'W-Gfk of *Dr. I. Lange of "che Gesellscnaft i‘ur [:

ou'h in nhe 1aoonatory oi‘ ‘R. “I k s - ‘. a C

TreeTar Lk -

FUEL. RES:L.ARGH MD ?“Ec »IOLGGY BERCBAU-VDREIN ESSEN—‘{EISII\IGEN}E/

The, Bergba.u-ﬂlere&n and 1*:»5 '2Heup ats ‘ﬁhe Gesellschafﬁ fur Kohlentechnlk b
form an importarit cen‘cer iof coal Yesearchy Its connections thl"ougnout the 2
_coal Andustry make. it & mbst. hﬂpcr’t:ant SeHree of mformatlon ‘on; d,gvelapnents

in coal research apd, teehhologys Emgasseséor ‘Rister is very cooperat:x.va " i
speaks English.welld i and:. qelned maberially 1f arranging interviews. vith. i‘uel
technologists . pf . ‘*ndus trial gadr o‘laher ey "ranizatlons, lemyora.ry qua.rgi.ers Jered
used after heavy: bombings -{figs:¥4hd~4, )

Organization and work of Bergbau-Vereln {including Gesellgchafl, fur
Kohlentechnik) .= %n;the Ivarfious-1ists of targets, the Bergbau—Vere:u} and..

the. Gesellschaft fur:Koklentechnik-ars'shoim separately.’ Ho‘v&éﬁr T, the .1,
Bergbc.u—Vere:Ln acquu’eé: a.ll $he— equity 1n~ the Gesellsc'lai"t ;'[‘_'ur ohlente hmk 3

o

|i.".

12 J.Tleciemann, F., ﬂber 'd:Le! Umstellun hausl:n.cner ¢s.r1thraz:.t~1?‘auerstatten
2 g t
_auf andere Brennstoffe. }reizung “uind Lmturg, Helt, 10 191;0, pga..*- :

358~362, D L e

13/ Vliedemann, P, SuDLE- Verlagerung im Sorienproblem des Stemkohlenbergbaues

- Archlvélur ‘Iar.dew:.rtscaaft Arid Dampflcesselwesen, He,i‘r, By. ,1938, pp. R

1313kE1 o ' w il Slreann g

Li;./ U:Ledenann, F., and Lenhart, X., Uber die Verbrelterung der Brennstoff—- :

_grundla.ge boz der Planung von Dampfkesselanlagen“-“ Dig Warmen Heft‘ 13,
22940, pp- 1~

15/, Lenhért, K,, Untersuchungen’ uber die Vorzerkemeruné grober Ste:.xg:kohlen-

. ,»,v-:-gqrten i‘u‘r Danpfkesselfeuemgun' Eleatrzzitatémﬂrtscﬁai{ Hei't ll, i

1941, pp. 186-193. i

1_6/ Pgepared from.-Corbined Intelllgence Objectn.ves Subcomttee report. "Fuél'

Research and Téchnology, Bergbau<Verein, E%en—He:.smgen,“ by H¢ Hi 1k

~Lawrg-and Ky 3. Rose, 1945, (C:T.0.8. No. mr-zs, Ttém No,, 30, 501a.d*

Fuels No, 22),

USRS I e
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on January 1, 1941, and it is not feasible to discuss the activities sepa-
rately. The following report is based upon notes mzde from. cutlines pre—
pared by ifuster for Lt, Col. Starr, British SHAEF G-4 Solid Fuels RCD 4,
Essen—Heisingen, and on notes taken during interrogation of personnel,

' The Bergbau-Verein receives its support from the mines in the Ruhr in
the form of a royalty of four pfennigs per ton of production, From.30 to
35 percent of ‘the income is spent on research (from the mines! point of .-
view) .on practical objectives, Long-rangs fundamental research, from the -
pyrely scientific viewpoint, is carried out at the'Kais@rﬁﬁilhelm-lnstitut -
fur Kohlenforschung (fig, 6), whereas the Rheinisch-lfestfalisches Kohleria -
Syndikat does researﬁh for customers only,- The research work previously
dbne by the Verein ‘fur Uberwachung der Warmewirtschaft zup Ruhrzechen on B
combustion and carbonization is now carried out by the Bergbau-Verein and- "
RAK:S,, whereas respbnsibil}ty for‘inspgctgépb safetya and boiler. accopte.
. anc¢e tests, formsr%y held by the.Verein fur Uberwachupg;:bas Raen;exténdeq:
~ from the doal industry to,all industry under the Tec¢hnischen Uberwachkungs—:
- - Verein, Essen; The Vestfalische Bergeeworkschaftkdssc in Bochum had been
active in chemical and physical coal research. Dr. F. K.. L. Kuhlwein is.:
- ab present working for Bergbau-Vercinj Dr. P. Kulouk, " well-known geplogist:
- of the Ruhr, does require chemical assistance, “which is furnished by the
" chemical laboratory of the Berggewerkschaftkassé, which otherwise does ,
. little research, Studies have boen nade by Drs. Reerink and Grosskinsky °
and their associates of the Bergbau-Verein-with the object of planminga -
combined research ihstitute for ccal ntilization and coal refining, which
. wWould provide facilities Tor experimentation on both lzberatory and experi-
' mental<plant scale, N

) Department for "scal refinihg and utilization, - Tﬁis“depéftment at
+ Dortmund-Eving {fig.'?);iéheaded¥nrDr.Ing. W. Reerink, and the planning s

. done jointly with Dr. Crosskinsky; chief chemist and mahager of the Gesell~ ' -

‘schaft fur Kohlentechnik, with the assistance -of commitfecs on Raw Coal Re-

search, Briguetting, Coal Preparation, Thormal Refining, Chemical Refining,
and Coal Utilization, ‘ Ry

ER ‘I"-

. Goal cleaning .and petregrachy, — Dr. Kuﬁlwain is in charge of work on

- coal cloaning and petrography. This work was carrdied ocut at Bechum until

| bombing nocessitatod its withdrawal to the Clausthal-Mining.School,. The:

- Yeam inclndes five qualified assistants ~ Drs, thpa, Abramski, Riener,

K kowsky, and N8tzold ~ and six other assistants, Their work has been .-
mainly concerned with the following programs:. - -~ ‘

, L« Development of processes fopr praducing very elean coal.for edrbon - .
electrpdes,-etcu The principle of dense-medium separation followed by froth - -
flotation, as usea at Zeche Koenigin Elisabeth (Mannesmannrohren-ierke A:0.)
in Ess?anrillendorf, is patented in Dr. Kuhiwéin's name, R

: R ,Dry;cleaning of fine coal by eiectrostatic methods, which was being
,‘gtud;ed on & small scale at. Clausthal, on-an intermediate scale.at Zeche

. itgrfe;d-(Gutahoffnungshutﬁe,A.(}{ Oberhausen), and on a commercial scale
"ia Zeche-Kcenigin Elisabeth, Drs, Schnitzler and Stieler of Metallgesellschaft
185) -9
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L, G., Frankfurt-Main, have alsc begh in Clausthal working on more gsheral.
app11cat10n3 of the process. L T T -

2

) The electrostatlc process is at- rresent only-canable of treatlug cok_ng
coals, but recent work had shown that cdals of both hlcher and lower rank
are more amenable if oxidized at 110° C ST -

'3. Recovery of soal pyrltes Irom uashery refuge. .Ten plants, consist
ing either of -standard jigs.or of -high-speed pulsator jigs, hHad been ines
stalled in the Ruhr, whers the maimum output of pyrites from this ‘sourice:
was, 12,000 tons: in 1943.. About 50 percent of the: pyrites. presenti.was. re—
covered as-a. produet that met the specification: Sulfur, 42 -percent; carbon,
6 Dercen 3 molsture, L percent. .The process gost, was 15 ta 2u marks per ton,

, h, Coal survey and ﬂeam revlstrﬁ was not: 90551018 to maks.much
progress durlnh the war, although the 11formatlon would -haye: been veEry use-
ful. T The metHods involve the use of physieal-peirpgraphic - bethnigues.as
well as cbemlcal orocedures, - Cooperation is maintained hlth tne laboratorles
of the Jestfallsche Berggewerkpchaftskause and the, R W, K = ' :
5. Improvemen of ccblng coal There has been no ?euent progress w1th
this program, which invelves malnly the Svj&fat}@ﬂ of the petrographlc
constituents, O S e . L

-

'

'Df.kﬂbyéﬁ is in charge of'laréé—sealeftééts of nesr coal%pfepa?ationf"
techniques, including the. following colliery projects .for-protlucing.very:
¢lean coal: e S

1. Garl Alexander (Gewerkschaft Carl Alexander). ab Baeswzlle;_near
Aacheng Froth flotat*on fotloued by freatment with aClds.; L e o

2. Koenlgln El;sabeth (Hannesmannroqrcn-NErke A G )] at Essene. .. i
Frlllendorf Heavy-pedium separation, froth flotdtion, ¢lectrostatic, - ;]
cleanlnv. ’ : R R S

Sa- Auguste-vlctorla {1. C Favbenhndustrle) at Hals._‘Froth,fgptation.

A;r Beuthen Ober—S%hleszen. Acld ureaurent.-

Progects 1 and 2 viere actually operaued 3 and h.ﬁere not completed.~w f

Briguetting, -~ Vork on CDul brlquettlng is under the sunerv1510n of
Dr. Meyer, who has associated yith-him Ripl. inc.-dmdlar, and-is- done;largely
at the laboratories and planbs: of the-collieries and egquipment marufdaciurers,
There are several objectives;: such as 1mprovement of . the quallty of - the bri-
queus, stanaardlzauwo of %est methods and briquetting presses, and imprdéve—
ment, hygienically, of working conditions. "A problem of immediate coneern
is tne matier cf supp 1y .of. sultabie blnde”s. Ao ﬁﬂf.',lS"f”t .i

Tney have 1nv=stlfated brlquet 1ng drj O l Km. bltuminous coal at 800 C.,
ulthout a blqder at pressures.up to. about 5,080 aimospheres ih laboratory

1851 S
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tests. They are of tne oplnlon tnat thls process is justified only for

¥ production of Small brlquets for- subseguent carbonization at low tempera<
- tures, to be used as fuel in automcbile gas-generators. Conventional bri-
.quets made with- pitch binder after carbonization are noi. as dense, hard,

and suitable: fOL this particuiar- anpl;catlon. It was clalm5d that the uost
of brigquetting without binder was about the same (3.5 to 41 marks/4on) as
when using the usual 6 tc 8 percent pitch ab conventional pressures. Bri-
quetbing has been dene at 1ptermedlate pressures w1+b 2 to 3 percent sulfite

Uy

£ liguor bLnder {dry basis) and then ‘carbonized at 600° C. with good results,
n, § Dr, Kuhlwein claimed that coals of about 13 percent wolatile matter
T % were best {or brigqustting without binder at high pressures, For making a

3 briguet withoQt binder, which is to be carbonized, it is very important to
i . use the pight mixturs of coking (e.g. 50 to 70 percent) and poncoking coals
to give hard, nenswelling briguets,

s -F .- They said that Cutehoffrungshiitte at Zeche Osterfeld in Osterfeld,

ki 4 nerth of Oberhausen (Ruhr), had an @fperimental briquetting plant employing-

- . . the Ten Bosch process without-a binder on ccal ground o 4,900 mesh per
2 ¥ souare centimeter {aboubt 175 mesi per linear 1ﬁch) at 2,000 to 3,000 at-

#' °  mospheres pressure, The G, Hi H. had constricted a Large unit for this
process but it had been damagef by borbs and nad beén “eturned some .months
ago to the G, H. H, shops at Dusseldorf for pepairs,. I Eas 1ntended for
the producticn of briguets for automobile gasngenerators,

Kuhlwein and Meyer referred to two types of Ringwalzenpresse; One is
the original Apfelbeck press with a single groove for the coal being bri-
quetted. The other type has two grooves and about twice the capacity, It
has been developed cogperatively by Frisd, Kruppgrusomwerke 4. G., Hagdeburg-
Buckany Iurgl of Frankfurt; and Herglotz Compary of Falkenau near Carlsbad.
I% has been used without binder for brown coal at 1 4500 to 2, OOO atmospheres
and with only 2 to 3 percent—pitch binder for bltumlrous coal

A description of the ApfelbeCK mress u,d process has béen publlsned ,_/

‘ In the following table, obtained frem Dr. Kuhlwein, the figures for the
Apfelbeck process are from this peper by Holik, whereas the figures. for the
Ten Boseh process were supplied bj Qergoa@—Vex‘em.

_/ Yancey, 11. F., Hendricks, 1. 4., and bchmldt . D., Brlquentmg 13«3_1‘;’5.-—
 mirous Qoal Withdut Blndev at the Guuehoffnungshttte, Osterfeld
Ruhr: (Available from Office of Technical Services, Dept. of Commerce).
; »» Dis bindsnmittelfreie, Briketbierung nach Apfelbeck:
_/Hollk J., Die bindenmittelfreie, Briketti . Apfelbeck:
Gluckauf 1934, vol. 70, pp, 385~ 93, -
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TﬂBLE 1, — Comparison of ccal and briguets by different methods

T of brlquettlng wi hout binder ..

-Kihd_bfﬂpréSS

H

Experlmertal coal :.. Do

;Apfelbacn:
‘,rlng roll

© “Ritand

Fettkohle

Kind of: coal -
Water
Volatile matter
Ash

Net calorlflc value

Grain 5126, in mm,

fﬂ Qoging pfoperties df-the'cQal:

. Good,

Ana“vs1s of. tne ﬁrenared coal

Percent o
6e 6

~
< .

13.

. About 3-0

doke swollen
and coked, .

Wbrklng 1nformat10n dn tbu presses

JPreasure duratlon” secopds
Briquetting pressure, atmospheres
Eriguetting temperature of the

coal, °C. = .

‘Speclflc power employed, kwh/u

Press cutput, tons: per hour

Abouﬁ 1 .
1.500-1600

&0~-100
7.5 .
5 .

- Ten Bosch .“
ESSk?hle..?l

“Percent

Y 10.2

. -0.8
145500

. fbout 35

~Str ength chardcterzstlcs of- the brlquets

“About 710

Lever press strengt“, i /pm
Bending strength, kgfom
Compressive strength, ka/cmz
‘Tensile strength, Kg/cmi
irownel .strength, pervent

Water teKen up after. 4-1/2 mbntns
storage in the opeam dubing -
winter, percent

1418
.

ﬁp'to A
82-9%

On35 to 0-69

Combustion behavior

Ignition _
- Boot and smoke formatich™
Disintegration at high teuyerature
nDegree of burnlng out . i

Gl_nker formaticn
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