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Fydrocarbons f&ll away’ stronaly fron the 1deu1 gas R
laws under the temperatvre ‘and pressure Gonditions -
_obtainlng‘aurlng thelr oreoaratlon and actual use..-

Thus comnressloillty c0n51deratlons dre 1moortdnt 1n
questions of mcaqurement, storage and dellvory.=u- :

'The nape !concalns;

nroblems ‘and has’ attacﬁed”é‘shéet'shOW1ng comnressiblllty
curves for methane, propane, nrbutane, n-hexane and-
[

;ethjlene.ﬂ»,,;
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: Two fuel o:Lls were tested for use 1n the Hesselman—‘
Engine. Thrly are:— . L R : : :

‘ff[ A REPIRCh Y from the Lurgz. Gas Scrubbing Hmerimental
' Installati on, "Karsten-Centrmu"vPlt, Beut‘nen (I G

: NO 591)- G e STy ’
2 7 fuel oil f—z-orq coel hjdroge d.tlon - Lu49€ L f}
(I G, No 599) D L e e e
*LThr*v»ork:_'fwas comnlementi _j to tbat carvled out ea“l:.mr
: ' 1 '—0}1« "S" (I G I’o 561 e T

, uitable for use in the Hessel'qan erﬂglne if""lt were 1&1—'.
“proved with reshect to*‘“depos1t formatlo'l and i‘reedom From
‘.r"echam.cal imnurltles. : SR B Gt

bample 592 wus so V:LSCOUS as to maye 1t Ul’lSUlua.Dle
use as: an eng:;.ne fuel
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| B.39,
IVVPéTT ATIOW IN THE S@MUA—HFQSE MAN ENGINE OF A '

~ BROVN-COAL-TAR- FUEL 0I., OETAINEL FROM THE

COAL IMPBOVEMENT AND TaR DISTILLATIQN Co, .
Ref. No. B.39. . . - Srort Report No. 311. -
Origin- -I.G, Oppau. . . Author: Dipl.Ing. Witschakowski.
Date. = 27.9:4Y). .. Lo Contents. 6 text pages

- w T 4 o : 3 figure sheets,'
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SU“IARY
e Because of this engine test 1n the Somua~Hesselman
engine ta ‘;asl oil in its present conaition™$ unsuitable.. -
“A oossible use is visuzlised.if tha ‘constituents of the fuel
- 011°%5iling above 380°C.m(at 1least): are removed as these . . .
.vapourize bauly, cause esidue formation, and hencemengine o
':tro&b%e. S Thd s, R L .

‘Flash point i fln;k e
“Specific gravity atf20°C;"0 974

P

""" 375°c.

Inspection datar
fBefr~No.‘D 635v‘-3

o o9

1
2 L
3. Viscosity " i e ‘abouty 5 5°En01er.
'4,: Creasote. content" — e oosg s T
. 5. Tater content: .~ - . Q.%o
-m6;‘D1stillaticanest.;{g f;»aj240°C to" ll% vcl
B A Sl Bk e 300°C 41%
g.f03n“adccn test,h, a0 ,v-:o 69% .
8. . Asphalt L -0972% . _“‘1~—¢-——~-‘ ’

:wﬁ(inscle_in benzene)

. Inspection data.on—the crankcase oil before and after
'tne'quratidn test. showe*aan inérease in specific gravity at
+.26°Cs (0.87) to 0,887}, a considerable fall in flash: ‘point -
(228%¢.". o 165 C.), anl a ‘largé. 1ecrease in viscosity (268 7
?m%a%~ - 43+ lcs} . , :

,‘,:.' "

S urapbs aro presenfea cf-the relationsbip betveen speed

V(r p.m.} and exhaust.gas temperature;. -specific fuel’ consumption,§
cand power; . -and’ also’ forwSpeciflc;fuel consumptio” againsﬁ mean”‘:

effective nressure..fg : ‘

v%Photographs are given of plstqgg‘ crank shaft,“ﬁearings,'
k,heaa an4 CVllnder bore after the auration test..::
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. THE, MEASUREMENT OF CETANE-NUMBEFS ABOVE 100 .

Ref. No. B.40. : ‘ -Short Report No.3lz
Origin: I.G.Oppau - o u-“hw*Author- L, Kﬁhler
Cate: I 5.11. .
L - . Contents- 3 text pages 2 figure
. sheets.;

SUMHARY v _ »
‘.a A ev. reference fuel was. 1ntrodgg§gmand designateda

“R. Tais was of ether base .and ‘could tnerefcre ‘be: easily -
reproduced R ,:Vj—fffz;g;ﬁ Lo _

. o+ R
T 3 . S

. The cetane number of reference Fuel R ‘Was- estima%ed
by extrapolaiing curves of blending cetane numbers, since.’
“the curves of cetane number against concentrationi were far. *
too curved to: extrapolati vith‘any certainty.' The values -
'so obtained by Plendingy/ grious bases gave values between
“240 and 300. On.account. of this. vari?tlon the cetanennumber
Cof Rowas arbltrarily fTixed- at 200 vhlch was uﬂhly the 2
averaee blenulng cetane number R

s Cetane numbers above lOO were deflned”as 100 plus
the equ1va1ent blenﬂ percentage by volume of R in cetane,;
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I”VIQTIUATION IN‘THE ~SOMUA= HESSFL&&Q ENbINE QF A BROVN--

COAL-TAR-FUEL-OIL--OBTAINED FROM THE HEFRAG-BROVN_COAL -
- ANDTAE DISTILLATION i"QRKQ HESSEN—F?ANKFORT. CO

s

‘Ref. No. B.42.° . ., " Snort Report No. 315

origin: I.G, Oppau-. . - Author: Dpl. Ing. Witschakowski.

Date: 26. l 42, R Contents- 5 text pages- ur-:
T A R S 3 ffgure sheets.
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SULIARY

no tQHJBHCX‘tG engine trouble would arise in consequence.,
of ‘its better di'stilTation properties. The high, Conradson
-test of 1. 21% mas,hovever,,considered to. be- serious. It
is" recomiended. that. the test on. this fuel 01l 1i¥ reneatea
vhen it has been cut to: about. 300°C. It s 1ntendea at
the.: SQme time-to increase the compre551on spatio to 8w 1 -
or 10 : .1 in order to prevent ‘the high b01ling eonstituents
~bﬁrn1ng vith re51aue—formatlon or«pass1ng into the—CTank
case. 011 ; : ER

. It was expecteu in the test on—thls fuel oil that

Inspectlon data for Fuel (Fef No‘VD 636)

'g;Flash p01nt = = . 64°C.-v.
{ﬁQne01fic gravitya 15°C‘— 0,946

- .Viscosity-at: 20°C. = 2 05 Engler.

! Creosote content '~ — % 2@% VOL jormn
._91<t111at10n Test.w~~v» ST

;,1 B.vﬂ Z 138°/148°c.‘
4 to 160°c.“,‘» :

: F '. In°0ection ,ata on tne crank case 011‘before and after,3
tReT dJuration test: sqowe¢*a'fall in viscosity (271 to 130.8'cs)
“ani 2 consx*erable‘decr_f,e in f1 Eh p01nt (22 °C. to- 160°C) -

L Ao 1n short report No. ll, graphs ana nhotographs
‘age pgesente IR 1 i ¥ - concTudegrthat this . fuel oil dis. unsuvit=._
-,%a%gongformatfgnifn hﬁéh ngra son}test, whlch lead§ to severe
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IHVE»TIGATION OF TVO FUEL OILS D6 AND D6§6 IN_THE é OMUA. }
HESQELWAN ENGINE. cf Short reDorts Nos ~311 and 31,5.

.

Ref. No. B 47—‘ S . Short report No. 320
Origin: I.G. Oppau' o - Author Dipl. Ing.Witschakowski.

Date: T"L‘26._.42. N Contents. 8 text pages
- . L ' 5 figure sheets.,

A aie s
.,\

' T’qis report is merely a repetition of the results
'ﬂi[ven in S"lort Reports Nos. 313. and 3"5 “No~ new‘ inform—-,i

'ratv on- :L'2 nrnsented (ref B 39 .and:B; 42 )



/}uﬁ_:/fo"é'

) . N B'-,53.1 —
-VAPOUR PRESSURE MEASUREMENTS ON
.ETHERS & HYDROCARBONS. AT.. L"o"w )

’.IZ'EMPERATURE:. o
. ST e . l -
ngort Nb- 326, o  Index No;l B—53
.Author- 1 Bauer;fmﬂ R ri in'. e I G Oppau. s
‘Date:  27/6/42. . Contenté- “a'pages text,

2 sheets dlagrans.

‘ e : el
This\WOrk ‘was done 1n connectlon mlth research onwa

ng‘ startlng fuels, eLfectlve at temueratures down to.:‘ff
e 0°C B : : S .

A The vapour Dressure curves corres -£o the
1Clapeyron equation.: An excentlon was acetal :

e ¢ , ;monoglycol dlethy e
Tmethyl—l"‘ 71 ‘glycol dl—allj:,
}methyl—nrbutyi ethcr
~ethyl=i-butyl ether’
di-n-nropyl. ethepr: .
ethyl-nybutyl ‘ether
iacetal : :
co]g-methyl-eth /l et

;tetrahydro-urdne‘
‘2vmethyl bo) nudnE‘;

"gdi—n pronyl étner. 
N~monoglycol df
) et-zer. CE
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CHECKING THE RATE OF FLO
GAS_METERS BY UEARS OF Al
 DLAPHRAGH. .

OF THREE.
ADJ USTABLE

el

Report No: 345.. - T Igdex No: B-68.
'guthof:-'-‘WitSchékowski.‘: .'A "Qrigih:§, 1. G Opoau.:f

Date: 22f9fa2, . Contents: 5 pages text and
T T g b aaag .

The woﬁk was carrled out to check tne gasmeters‘used

» at the Station for measurement of air ratlog<hr1n°
fexnerlments with rlch—mlkture test engines. ’

L

* Rotating-bistén type.
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THE BFFECT OF CETA CETANE NUMBER oN. "TuE sma'rmc

e aamtear

ﬁEqAVIOUR OF DIESEL WUBLS

Ref. Ho. B 70 h g Short Report No. 347
origin. " I1.G. Technical Test: Author.- H.Leib.
e Establishmenxﬁm Oppau.

vpate:‘-' 2 10. 42 )

‘_s,,gzu wRY. o
: “' Cold roon stw‘tiﬁg tests by the crltical ) ‘vvdl‘
comoreSS1on ratio method on: I. G. Test: Diesel. Englnes

Fera: carriea ount at»%emperanures down to —25°C.- It
was found-that the - cetanewnumber was. inadequate in '
preilcting starting behSV1our and that viscosity and
boiling range'nlayea a parb. “An attempt was. made to
eorrelate the. data w1th partlal suecess. .The “work
maSwproceecing, : '
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GLOWING COMPOUNDS FOR THE PROLOhGhD

ARMING OF APPARATUS..
Report No: -348. | " Ipdex No: B.7L
~Agthor:§vPenzig.ym;w.<~ﬂ,:._-'. QOrigin. I G Oppau.
Date: = 30/9/42. . . . Coptents: 10. ‘vages text, 1-

/

Thc keenlng'warmfof varlous automoblle parts :
3Sen°iclve co—cold is d¢scussed, esnec1ally the accumulators.

PR ' : S e sheet diagrams,

The most su1table heatlng agent 1s found to bu coke
-breeze brlquetted w1th certaln.othcr comnonﬁnts..(cf. :
iA69, zeport 536.], L :




: ¢ B=Y2.
'INVESTIGATION OF THE RESISTIVITY:OF -
NCOTTONID! and "SACK" "UEL CONTAIRERS -
TQ WATFR & QRGAhIC SOLVENTS._ =
Report No: 352. - o ' O Index NQ B—72. o
“Author: - Grinwald = f'?  ;;f ‘iv;n: I.G. Oppau.
 Date£‘f_ ,:'4/11/42. L ";  ,:' Contents-' 7 pages text.

g R . -
ol T quick release exnerlments carrled out Dy the : Lrjf "
Luftvaffe the whole fuel. reserve of ‘the- fully-tanked - . e
exrerimental machine are lost,  To prevent; this, it is 0
required ﬁo’flnd a-substitute for this fuel,—whlch acts solely
—asﬂballast. “Phe nronertles of ‘this substltute shall be 'Hg-t
near:those of ben41ne ‘as possible and 4t shall not-attack
'the"tanks or thelr annroprlate ele&tronvor wron mountlngs.,-

_ . It is found ,hat.thls sub ultutlon 1s 1mpractlcable
‘ and the use of lOn cuallty ben21ne 1s recommenaeu.:au :
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TEST OF 4 PROTECTTIVE COATING AGATNST*
““‘_—"“—“““""“““‘—““‘ACID FOR_USE VITH ACCUMULATOR LAGNERS.

B'egort' ‘No:' 368. I . Index No' B—-85. : J'
Authors: . ... Lga:.-b.. a E grlgln: .. L.G. Oppau.

» : < ) B o L - .“v e vl s ’.
‘Dates— -’,2/7/‘43‘.""",- -~ Contents: 4 psges text.

ey R RSSO
g T : .

In. v:.nter cond_ltlons accumulators are placed 1n wooden'
boxes, heated by. a w::.ck-—lamp. 5 : .

The test board, m.th protecthe coa’c:mg, was
brushed over with accumulator acid and held. 40~5Cmm.” over
the' v'lck—lamn. - A coating, undamaged after a double
10 hour ‘ourniﬁg period, and " at the -same: t:!.me protectlng
‘the board agalrvst charring, was. stloulated
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B-0l.
AN EXPERTMENTAL ARRANGIMENT FOR -

. TEBPERATURE MEASU_&@_‘I_\J_T_W T
‘feport No: 375.. Index No:  B. 91. B
Author: - »Dr.‘Scﬁu&\. .“; f'éiiéiﬁi“f“’I G Oppau.
7§g§g§-f;:'?13/g/43;‘\,'_j o Con;ggﬁs:L 6 text pages,:

el 1 sheet dlagrams

. The anparatus was Set un to measure the temnerature L
01 “the various. ‘comnonent pdrts of a combustlon chamber ‘on the
occurrencc of glov ignltlon. ‘{,,_ - e
, For thlS purpose a cooled glom—plpe wus bu11t 1nto :
an englne cylinder, S0 tha t vhen the cooling was. Shut 6ff
; rture: necessary for 1gnition was” reachedfaJli} :

5 tBed~sensit1ve photo cells vers. used for: o

temperature ‘measvrement. In con mction with an: ampllficr,
sensztlvity ‘could be adjusted t suit any: temnerature SF I
‘range. ‘desired. (temperaturc of apnroximatelw 700°C upwar sjf
were measured)."“ o




THE SUITABILITY OF VABIOUS CHE:
~ COMPOUNDS FOR CAUSINY ENGINE TROUBLE.
R egorﬁ-'ﬁo‘-ézv 383 - ._ B » J;f_ndeaé' No‘:ll',"ﬁ-:§7-..“v_"“._""
A uéhoz::v.v - ‘Laver. ’ . | ‘0;:‘ igins -I.G_.“;Op‘pau:
ggj@_ o 26/10/45. _QQI]__{;% 7 pages text,

o e T SR L

o Following: a. request f£rom.the Wehrmacht, ¥aridust .
- chemlcals were mixed with fuel ‘or lubricating oil in an
- attempt to find some substance which* would give trouble.:
~in an internal combustion engine; especially of the = -
: carburettor type. " The quantity necessary. should not.he: -
- greater-than 0,1% and engine trouble. should set in after -.

+1=3 hours ruming..

N

- None of the substafices tried gave the required results)
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-~ INVESTIGATIONS . \‘IITH DMH - FUEL ADDITIVES WITH THE-
» PIH?.POSE oF ]MPROV'mG THE: ODOUR OF THE “)CHAJJbT GASES -

Rei’. No., J°23 ) vReport Nc, 251
-Oi'igiri: T WG Oppau .:Author' Dr“ U lee
Dates lO 2° 55 _(,ontents. ,’J.’,ext"‘l*ages‘

i

The followz.ng nihe suhstannes vez:ev ‘ed :m varywng

T AU



INVESTIGATION ON DIACETYLENE AS_AN ADDITIVE FOR
DI%SEL ENGINE FUELS (COAL TAR OIL AND GAS CIL)..

Ref. No. T.21. ~ " Report No. 246
Origin: I,.G.0ppaun . : L Author: Dr.Wilke
Date: 29.7.32, ¢ 0o Contents::éztext>page§.

-

SIMMARY, . } . : _ _

It was shown that-diacetylene (CaHs) was
suitable as an additive—forrdiese;:fuels,‘espgcially,
for coal-tar-oil. _ At full engine-lvad, the addition
ofr8%gdiacetylene to a coal-tar-oil-decreased the P
average maximum_presSuré—ﬁrom;AQ&tq144aat§}~and7;ni_;;_
creased the ignition delay from/10 to 12 mm, ‘The . -
further additionwof.Z%gamylnitrateﬂto-the}coal4tareoil

containing‘aﬁiéigcetyIEne:changed?thenignitionfdélay -
lfrbmuléﬂto"lﬁfmmg;-anajthe;maximum~pr653ure_fr0m(49_g.”
;tqggigats;g~;SimilarﬁreSulp; 2re obtained on'the - .
aidition of (5% -diace ' ; s 611y

(The diagrams, to which refere
B .rigage;miSsingf)f;W" o
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nmmmcumn ON THS TUPROVIZLKT OF LIsut, O on.., B!.'
' mcm;wmc mm mﬂrnm um

(Copy of. the Jo:l.nt Lab., Report Ho.‘1671 of the
- Ammonda Le.b. end ri.‘xachnft.e:axl 'l‘sating Jtat:.on, Oggaul .

Re?, No. B,10L ’_ I '_ short“zaport No. 387
Ong:.n., I.G. 1;)p;,:»auo -+ Authors: irs. Drexler, Yshler and Lang

‘Da.te' 25 1.44 . I Gontent's’. - 13 Text Ba,ges. :

Imprcvemeht of - the lgut:.on q_.x...lity of a fuel has been under—
K™Y cen by one of the three foll-nvmg methods. ST . :

-r

,ummp 1., N Lixing a badlvwignitable fuel with a very good
SRS . Qu.ality fusl ; ___,_,M‘, e ) .

YL{L'I: OD 2° Add:.t:.on of :Lg:\ ion-accelerators to the fuelo

m,:ruop 3., chemical treaﬁmnt of the fuelv s

"""' '.)cl (01 und Kohle, 1338
k‘e-fprmatime )




"Ref, Noo Bo101 %Con_td.:)

metallic~organo compounds. It is found that the lowex the boiling
point -of the additive the greater is the lowering of the flash point,
The increase in cetane number end the lowering of ‘the flash point -
for various percentages of cthyl nitrate zmd iao amyl nitrate in
gas oil a.re shom below. T

it
e v—— t

R
-—-——-AM — Increase ip. Decrea;;a in l"lash ‘

| ¢l present in - | BoPo ceta.ne Nos ~ Point

A _gas oil °C, : Y90,

| Ethylnitrate 1 88 14 Teo )
[ampintiense 1 [ 388 | =

‘as’evén: when fmely' powdered 'i'; m},_l not mix homogeneously \d.th 6_,;:.
ut treatmeut of the fi&. oil with nitric ‘acid Apioves the iz
' : FETINE furﬂ'xer :unprovemc,nt is. nqhievea‘b :

"e‘ﬁane nﬁniber s iﬁdre

. d'rgree of ‘saturation: at variou temneratures showed that the increase
L cetane nu:ﬂaer mached & maximun: at 50°C-~and thereai'ter decreasids
It ‘4s to-be noted. that a1l N0, treatments caused the prec:l.p"ta"clon of .
| pitchvllke matenal whid'

: ts-sted -in the engine o

dot uatalyt:sc ¢racking. of"the 612. at ra.be bt by
i ' id not’ apprec:.sb"v BT crease th ‘cetane numomr,
; ; 3

3 ~treated

e rise to- pomsicna.;
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INVESTIGATION ON CTETHYLPEROXIDE AS AN

e
~AJ

ADDITIVE FOR_GAS OIL AND COAL—TAR-OIT

[

“Ref. No. T.20. ”'ff‘ ‘;'f‘”‘" Beport No. - 244,

~0rigin: - 1.G.0ppau. Author: Dr.Wilke.

Date:. 23.5.32. R . Contenbs‘ 2 text pages.
T e - ~6 °igure sheets.

Ty

"stmt-»mny

o .JLethylperoxide as an aaﬂltive_for “1esal engxne
:funls is applicable in gas oil, out: not 1n coal- ual—owl,‘%

The 1nrluence in gas oil is however. smally for-a 1% ..
additive concentraticn the maximum: nressure only falls ",
DV about -3 ats. No -further’ effect is- -préduced by a:l; 5%
dditive” concentrationu,_No~change ‘was noticed In- the "{
mner;ornance of: the engine.. .- Diothylperoxide has'an. =
unf avov‘t_-vable influence in the coal-tar-sil, namely the :
‘maximum: pressure 1S’ 1ncreased‘ or. a 1% adaitive concen-
;tration,vthe ‘maximum; pressure rises, the’ knocking oﬂ_the‘
kien 1ne %a greater ana the“tes -haa to be concluded' .

sCﬁmparlson is made wit

aee%ylene quch i 15
be.an effective-additive. (LS Anown
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TISTS WITH JENTZSCH'S THSTER FOR TGNITION
-QUALTTY. =~
Ref. Noi- T34 L Pyt Report No. 277
_Origin: T,6. Oppau~" - - - Author: Dr. Gaupp.
Date: 30,235 L Content.s; 10 Text Pages.
L o S . - 5 F:l.gum Sheets

D R

PH.L ﬁ..me . : .
e e i g X ,/A e
: The tester cons:.sts essent:.ally of an oven w:.th an :|.gn1tion—

crucﬂif.e ‘and an apparatus for ‘supplying-oxygen. - In the_q;gqj;r:.cally-
heated oven is situated : the 1gn1t1on—cruc1ble, -a’ ¢ylindrical block
~of VZA-steel of 48 ‘mm, d:.ameter and 50 mm.” bigh. -~ This’crucible:
_contains four equal :size cylmdncal bomngs of 15.5 mm;” dzameter and
40 ‘mms: ‘deep,- of° ‘which three ‘are comnected with a central oxygen b
supply and ser\ce,as 1gn1t10n—chambers, whilst the fourth: ig used
» The apparatus for ‘supplying oxygen

X pmné:r.pal part ds & nozzle cal1'bre.ted so that 50 oxygén bubbles a,orres
pond to- 5,cc,) o and s _calcium’ chlorldevdry:.ngr tower,’ : .

he ‘aid of .Jentzach'a’ ‘;gn:.tlon-—quallty test The 1gm.1:10n :
y. of n-heptane/:.so-octane mixtures. and of comm c:.al fuels wa-

‘Method:of Bvaluation




Ref. No. I.34 (Contd.)

[CINEURTEIN

does not occur.. . For exeunple at d dropa/min n-heptane ignites over
the range Tu® to T1°, and not again-until T,°. . This region (1 -
“to Tz") in wln.ch zgm.t:.on fea.la to ‘appear ia called the Ignition gap._

B . The characterlatzcs o:(‘ the 1gn:.t10n curve ‘are:
, 1. - The - 1ower :Lgm.t:v.on temperature, »il_‘u"{- (eelf-lgmt:.on |
. : tempere.ture)e ; S L e \

~—The. lowest drop/rate, b at wh:,ch 1gn1t10n st:.ll Occu.rs '
for the lower 1gn1t10n temperature. : :

,.3.@ The L':per 1gmt:|.m tempera.ture, To mth zero o:qgen
RN ﬁ’low rate is. the a.1r-1gn:|.t10n temperature L

The Igm.tzon Index (ZK) J.s calculated from the emp:.rma.l ‘relatlonsh:.p

i Por compar:.son of’ ‘one fuel-wit another X

m.tlon Indez ‘ adé ,’Th:.s :.ndex mvolves th :
delay“, iLe
+' combustion,
" been' taken,.-.
the ,f_prmule.:'r-




" Ref. No. I.34 (Contd.)

The aecond serles of exper:.menta carried out on pure reagents
in the present-day tester again produced anomalous results. Large
differences in octene number were-again found for a g1vcn fuel (e-g.,-
0.N. by engine wethod = 65.5;. Q.N. from ZXB = 33). - Reproducibility
.of results in the tester was’very poor (e.g.,--two. determinations gave
-the-Oulds - 01" fuel as 8l and 49.5). .. No possiblc’ ‘correlation of Octane
Numbers determined by the two methods could be achieved. I‘urthermore,
~the Octane Number (calcula.ted g Z¥B) of a 3004 ;u&l was frequently
found’ to be less than that of an 1nfer10r fuel v

Jo A B
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’ I"URTH].IR LXPDRIMENTS WITH A MOTOR VEHICLE
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TH}: CONVERSION OF A DIESEL MOTOR VEHICLE ENGINE, TYPE
' "DAMER—Bmz QM.67. TO RUN ON METHANOL, .

.'Ref No. I.,SOA e ~Report No. 302

Origin: I.G.. Oppau e - Author: . Periéig

Date:  '9.3.36 . LA e ‘1_Cdn't';é?i'fé '%18 Text sheets
s S T , O .3 sheets photographa

St e "1 table .-

Lol . : .25 diegrama.

summmr ,

The poss:Lbz.lz.ty of runn:.ng a d:.esel motor veh:.cle eng:.ne

~on methanol is discussed and it is esta‘bl:.shed that primarily: the
‘uge of a carburettor ‘comes :mto quest:.on, “In this particular
“case it was possible to: :mcorporate a spark plug ih place of the

s :r.n‘]ecztor° -In new cyllnder ‘heads a “speeial. opening for 'the spark
-plug should be prov::.ded,” ‘This" would pronde for the. poss:LbJ.l:.ty
of" ‘running the’ engine’ mth inject:.on and spark 1gn3.t10n,:.. . :

-addition, ‘with new englnes, prov:.szon should be "mad"

phfled f:.tt:mg of” spark 1gn:.t:|.on equ:l.pmenf, :

Inlet man:.folds were, adeveloped or two. end also ‘three’ carbure’ctorsg
“With the m—carburettor arrangemen‘b, wh1ch ‘could be: compa.rat;.vely
“easily- 1ns1:allled 150" H.P, was f:.nally: reached usmg 1800 K. als/

“HsPo by (3 34, 5"’)1 ¢ : : :

Althdﬁgh ,‘\:he mean. work pressures’ ‘consjider:
hlgher han: with' the d:.esel eng:.n l(:95“‘H,,P., Js: no tro :_.1 2
ures wer -‘o‘bsngv . . Fu 3 ; X
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THE BEHA.VTOUR OF THE I‘E.AVIEST OIL ‘AS FUEL FOR

" THE DII:.SEL LNG-IHE. .

"Ref, No., I, 59 - | I’Report No, 313’
: Orlgln. IoG‘ Oppau B e ' .,‘Authér- ‘ Sa'mév”oid"

‘ Date. : 28 10, 36 . o vContents.‘ 5 Text Pa.ges, 3‘ Tebles
e DU o , 5 F:Lgure bheets o




'EXPERIMENTS WITH DROTECTI!ES AGAIng COL D"
CORROSLON . CAUSED BY TETRA-ETHYL, LEAD ‘

Report No. 315 A .Igge;c_lj_g' ‘-60.
Author: Penjz_ig. e e Q;lgin- _ Oppau.
Date: ~ 2/11/36 chtent.; 7 pages text.

- . . -

. .

N To prevent the :cormainon of metallvc leau nhen leaded
bem.ine is hurnt, ethylene bromide or -chloride is added
“With the Yead tebraethyl. . In this way, the residual.
oroducts are mavrﬂ.y volatile. . However, - hydrobromic ami
hydroclﬂovlc acids are. formed which are hariless while the
‘engine ig running, But ‘tause rusung of the outlet: valves
‘and cﬁllrxder 5uri‘ac:es mheh the enc:f.ne 1s ou‘ oi‘_ect_lon
(cold corros::.on) S s : e

_SULMARY b

v has been "used ‘_»to rn—:utrallse :
-and “hydr ‘acids formed .anortunate-—
.1,/, thJ_s a.mlne 1s S¢ 'lﬁple‘:_:.fonly _jin_-;c“a,stp s

Thé."valveT of ,"ngine work:r.ng on’ leedec benz:m
verc '.;Sprajed sith the nem,,antl—corrosz.ves, dl“_SOlVed
in benzine and. ‘£ he ng‘a.ne run for.’
‘were then: treated w
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_ THE CONVEVSION OF. A DATMUER-BENZ DT:SEL, ENGINE,
. IYPE OM.59 TO RUN ON MSTHANOL WHENFITTED WITH.A CARBURETTOR,

"'

- Ref. .No, I.62 - o 'Re_'portv\l\io, n7

.Origin: I.G. Oppau —' - . Author:  Aldinger =
_Date: . | 16.11.36, . - ".Contents: 11 fext Pages

RV . L 4‘ ‘ e 12 Figure Sheets
. ~_ R - » B : o . A § Photogréph' .

For the engme convers:.on, expermenls were ‘made at a X
lo 81 compression ratic with. three inlet manifolds of 28, 3z

-and- 36 mm, internal diameter, The 36 mm, inlet:menifold with. -

24 ‘mm,; ‘venturi: end 140 main . Jet gave. the. most favourable heat
= consumpt:.on of, 1780 k.,cal/H,P, hour at*lﬁoo r,p Moo ~

“,‘I'he ca.lonf:xc value of the ;”etﬁ 61" was 4650 kocals/r“ .
"'E:’zp‘er nts were. then made with the throttle widg apen at_variocus .
r,p ma, f:(.rst th a 24- mm., wenturi: ,and a 140 Jeb, and then mth

t:z.on were much T;etter below 1500 T.p.D. vn.th 8 24 !hm.,
: ventur:. than wzth a 2., min,




Ref No. I.62 ((‘ontd ).

P fanr

The specific heat consumptlon with methanol :.n the upper r.p .
renge from 1250-2000 r.p.m. end down to quarter load was mater-
15._1_/ better then with benzol, . ‘

: F:Lnally, the best spark advance for methanol and benzol
was ascertained, - The-curvés show a shift of 2 -~ 3", so that :
ordinary regulat;tng equ:xpment could be used :

: The Solex 35 JoFs down-draught carburettor used ‘was
canable of dealing with the change in throughput of fuel required
when methanol was uged.’ : R L o

rﬁ.;____

KGGK,v
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 EXPERTMENTS WITH NITRAIED POTT LJCIRACT AS
-FUEL FOR THE COAL DUST. DH.‘SEL HNGINE

"Ref. No. T.72- . Rep‘ort No. 327 '

] -Origin. I.G. Oppau S . Aut,hor- ~Aldinger .

‘Date:. 8 3 37 S ;__‘_;_’ - Contents. 28 TéXt Pages;~3 Tebles
vl L w07 29 Figure Sheets '
summnr] f R . :

ey ’J.’est were made in.a horlzont&:. smgle-—cyl:mder Deutz eng:.ne )
"onverued toicoal dust_op\.rat:.cn, us:Lng pure Pott evtracb, n:.trated
’--P-att eeract !1gn3.te and gas Oll ; o S \

3 The construct:.on of.:two. dust valves is descr:.bed both o
. hav:_rg the. 1sadv 1tage of senslt:wity of cut off to the- sharpness
cofia 'blade, and;- 'éonsequence, 1ong runm.ng ‘h mg 1mpos=,'bIe:' S

v A run wit _pure Pott extract was possible: enly with the
7"grea.test dlff‘:z.clﬂ. on_accol_z’nt‘ of ita’ low -softe‘nlng polnt and 1ts
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TESTS ON A HESSEIMAN ENGINE ‘ EXAMII!ATION OF DIFIE'EREN‘I‘
. LT
FUEIS AND D‘IJ]'JCTION NOZZLES.

— '—-—.-—\—‘

“Ref, N°°.I el ‘Report No. 328 e

TOrlg:Ln. L. G. Oppau ~ . ... Author:” sh.tscha.kowslu.

Date: '»10 5. oo TET Cbhténts;. 1 ’fext raged, ! -
B : e e 12 F:«.gure bheets

v ve_ d:.fferent nozs’les were tned » ‘deteils end perforr ance .

‘ of which are g:;.veno ,;

ELL L



. INVESTIGATIGN ON THE USE AND KNOCK BRHAVIOUR OF  _
 DIFFERENT FURLS IN THE BESSEIMAN INGIN, WITH SUCTTON s'mom
D cozmznss:ron ‘STROKE_ ]NJI‘.CTION AS VELL AS WITH

L * GARBURETI‘OR OPLRATION .

ef No, I 73 Sl Report No.. 331
Orlg..n.. ToGu Oppau A _-Author: W:.tschakovfakl
Date: 25,6‘,3’7 — R : Conjbents.» 26 -Text Pages

-SU]:M.ARY

The"effects of the fol] owmgTrar:.ables were explored. ~
beg:mm.ng &nad -end of . m;ject:.on, injection period, com. nence.nent of
gm tlon, co'npress:.on/and copl:mg wa.ue*' texnpc.raturea

' Furthe;. tests were made on fuels of d11ferent octane and

cetane -numbe rs,l including alcohols, ‘benzole blends:-and fuels éons"
taming lead : ’The »effect f bo:.l:.ng ran're Was also explored.

Compar:.sons were'. ;de ‘betWeen mJectlon a.nd carburettor
0perat,.on n regerd to performance, consumptn.on and knock behav:.our.

ru;_l under roughly the sama conﬁ:.t:.ons w::.th 'both ow a.nd h:Lgh bo:Ll:Lng‘”.i

“The:compression: atlo was limited by the knock ‘rating, the
octane num"‘er 'be:.ng used :Ln' the cage of" llghu fuels, -and. th'= cetane‘,

;- in the case .of: hee.vy i‘uelso,
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I 5
'THE_THERMAL,_DECOMPOSITION oF LEAD IETRA ETHVL IN
LEAD 'E‘D_spx RLT.
ggporé""ﬁ6.< 333, 1,néex Nor I.75-
_Aithor:  Schnacke. Origin: " 1.6. Oppam
‘Dates | 17/8/42. “Co ntents: 4 pages Text.

v The lead den051t10n occurrlng when leadea 501rit is
used in the internal combustion: eng1ne was 1nvest1gdted

u51ng a heated qvartz tube.,‘ _r: f‘

Tbe latter was - vlaced 1n an electrlc oven and
Drovided with” thermocouples,. At one- end of .the tube
was a- drnpnlng fundely, &t the .other a’ condenser and:
receiver.” ‘Tvo quartz rods were:included in. .the: nube :
and served %o decreabe the internal ‘diameter. ~If’ requ1red
a metal rod could be' nlace between the guartz rodSto -

flnvestlgake_tne efxec “of mMetdls on. éCOMDOSltlon of tue LedO—
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TESTS OF _COAT, PUST DIESEJ ENGINE§ (2na. ‘Eeport. )

* Ref. No. I 76 o f L ' Report N6 334
Origin: pau. o Author Aldinger,
“ﬁate:,' g- ' ] Contents. 7 text pares._

_‘ suvmmm .

T Teste were carnied out over .a: range of Speeds 7'

to determine the 11mlts impOSed by various types of
fuel.‘ , ﬁ;;j o ‘.3 ;L‘f—f wgJa_

Sl

NOTEo

[ Sa—— - N LT e

The copy of the report is'oﬁlyfefﬁfefteend .

’does not 1nclude fh fflguresh
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- TESTS ON A DIESEL ENGIN: WITH VISCOUS AND SOLID
. R - .

o - FUELS ©
Ref. No. L78 . ' " Report No, 336 T iw
Origin: 1.G. Oppau .. 7 | author: Dr. Wi tschakowski
Date:  10..8,37:: - <.—. .. ' -Contents: 13 Text Pages

-5 Figure Sheets -

. SUMMARY
S ’I'ests, in: the “testing stat:.on and on the road, were carrled
: out with vis€ous TZ.900 fuel ' S.I.7. in air = 600°C, ) with so0lid -
- paraffin wax (S.I.T. in air 850°C.) .end W:Lth ‘gas i) which: had been -
mede intd a pa.ste by.theé addition. of we.x, :m comperlson wi h a normal
gas 0i1 (SoI T._:.n air 500°C) : R

SR The tests a.t the test:mg s’cat:Lon were carr:.ed ou'b on a. stami—-
ard mult:.ple—&,ham‘oer eng:.ne and- o a: direct m:ject:.on d:.esel engme .
Jin; which thv compressmn I‘.&tlo was adJusta.ble dur:.ng: opere.t:.on.v S

,‘perform&nce—-&s—gas on.l, wh:.] st for TZ. 900"’&. éomewhat
i ‘This defect oa.n.very probably be overcome by

,:on»TZ,SOO a.nd the,waac—- {
‘ e gas pl}‘d:.d not cause any -
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THE BERAVIOUR.OF VATSR DISSOLVID TN
 OTTQ_FUELE AT LOW THA THPERATURE.

Regovt No' 341‘ ‘ Indey No. I 81A.::
AuLQOg o Dr;vSeigel,_;,,;;;; Orlgin.m’_I G.“0DD3U.

‘Date: - 31L/8/42.. . ' Contents: 7 pages text.
. S e e - ¢ 2 'sheets diagranms.

o

“““ Occd51onallv in thr runnlng of»Otto motors at low -
temneratures a diminution in the. rate of fuel delivery .
is noticed. Thlsrphenomenon is. caused by the water content
_of the fuel:  The formation ofiiice inside the . cold fuel.
“Tine’ decredSes the cross~sect10n tﬂPOUQh_hthﬂ the: fuel
may fl6w. The - dddltlon 01 1% ethyl alcohol 1s found 0.
fbe & usoful rene’v.  L : _ L : TR

S The aeVGLonncﬁﬁ:bfmstoppage was. follOHed by means 71:‘
sofm uvable ‘data.’ eng.vvelocltJ;of flor ‘and the behav1our
ffof v Lous. fuels was.compared. .. : .
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TESTS ON A COAL DUST DIESFI ENGINE (3ra sErORT) .

Ref. No, L83 .~ - . . ‘Report.,No’. 38
Origins - I.G. Oppaw/. - - o Autl;or Alamger

N / R Tl :

Date: = 28, ,‘2,7.38_ A Contents' 14— Text Pages .

: 1t was shovm that w1th strong'nitratlon the combust:.on .
-wasg- 1mproved compared with pre'nous samplesu The best conatmpt:l.ons.
showed abou‘b 15"' :.mprovementq ; ST

N

S Wlth anthrac:.te and poor qual:.ty hard coala‘(forge coals) )
-‘.fn:.trat:r.on did not- :unpro‘ve the: 1gn:.tz.on qual:.ty iand it was impossible
to-run. them in ,the’ engine, . Nitration of . Iigm.be res:.due gave: good
“igni ulm—md ccm'bus’clon propertn.es, and consumpt:.on equal to the best
< flgure f'or nlhrated Pott e‘ctract‘,- -

A.ddl'l::.ons of ammom.um n:.‘brate calclmn chlorate’and tr

m.trO’coJIuol to peat dus‘b d.l.d not show any appmc:.able‘ cele tzon
“of i the ) : :

comb

G
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R TIE R ;

: Time—bvang avoaratus~fbr trc DPOQLCtlDr of statlondrv
nressure dlaPra1s‘(obta1ned with interral combustion. L
'englan) on- tLe Cx, bno e—rav tubc sereen. l’_ueSCPlDCU. “ff

; Tre qlaewavs QFfleCuiO of'L*€ C(‘hooc Td] is c,{act,l'r
y?chr onised wikh the revo ublon of t¥ ‘coupled: énclln :
nerEbterrhal changes' in riv.m.’ taxe_pl¢uc. In con~ ~
JDFCtJOF »ith' a 7veﬂsuvc 1-h*chtor the oteuvonarv ulagra“s
arc Erﬁa”formed.WQ_ R : R

__Dhotmgfaoh Jare glvep tev qLu the<us fulna gio
rat Dlsturhanope 1ects 1nxluenc¢
: plat:

I the C”uIi»&?

o;br‘ff

. ) Vi Dresauro -
olston stro e curvcq dre 1nc»uuea.
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RADTATION MEASUREMENTS IN THy: HESSELJAN ENGINE BY
MIANS OF PHOTOCELLS ANU GATHODE RAY OSCILLOGRAPH, -

Ref. No. .I.®1 = S Report No.j3'66 e

Origin: I.G. Oppau . ._. - Author: Drs. Sobuch end -,
; ; ' Sl LA W:Ltschakowakl ‘

" Date: . -.30,,12',38- Sl .
S R . Contents. y 6 Text Pagea '
T G AR : 9 Pigure Sheets

_SUEARY

‘ ', The radlatzon process in the ccmbust:.on chamber of a

;junotlon with an 1. G. cathode ray osc:.llogra.ph -At the same t:une
" the indicator dlagra.m was: ‘also measured with @ piezo-quartz '~
indicator.. It wag- observed that the onset of radiation, in most
‘cases, . took place later than the f:.rst measurable ‘inerease ins ;

pressure., g : R :

S A d:xfference Wi uh regard to} the beglnn:mg of ra 1at10ri
‘at adlffereni, positions of the observatlon window in the combustion.

; cha.m‘ber could not e establ:.shed. s urther, advance in. the begznn— ,:
3 +tion fmm 10° to J5° before top-dead—cen’c_' 3o

:Lndlcator d:.agram, ¥
. ‘-lly: from cyele’ to. :cy'r:}e




Ref. No. I.91 (Contd.)

the begmnmg of m:]ection remamed unaltered at 90°‘¢befom top-
dead—centre, Although’ variation in the beginning of 1,gnit10n was’
nvestlgated in general, ignition begen 24° before top—-dead—centre.
Various compression ratios were employed. lLngine performance was
deteriined by. means.of a awinging dyriamome ter. Tuel used. was avia-
tion: fuel of 87 Octane Number.™ The-cylinder head of No.2 .cylinder.
was prov:.ded with an observaticn “window of Maxos glass for, the’
radiation mee(surements and a piezo-quartz transmitter for:the -
-pressure-cycle. - These two were interchengesable,. thus afford:.ng
two ‘positions i in the combust:.orx’chamber where the radla.tlon and

pressure could “be- measured v

: : Flame propagatlon mvestlgatlon was only poss:!.ble for )
methads which were completely free- from :.nert:.a, .g,, b_/ radlatlon
measurements w:.th a nhotocéll e e v v

_*'. (b) Photocell., N  ', The relat:.onsh:.p between the :r:requency andi
. light" current for evacuated ‘and ga&'fllled
photocells 15 g:.ven., I’c is seen: ‘that-for: the. evacuated cell: there

(48 norloss in eff:.c:.ency, Whereas with & 'gaa-f:xlled cell atian TN
opera.tmg voltage of 90 volts " a.ndvlo 000 HZ there “igTar 15% decrease .

iin sens:.t:.v;ty.,

: ' emperature 'bls about 2000°C°_ »he prmc:peu.
rad:.at:.on 11&3 :m the red and a.ni’ra-red Hence a: red~sen31t1ve[
3 A bI ‘Wasialso:

s eontrolled_ 'by 'Lhe :.ntens:.ty of‘ lz.ght fall:;ng ‘on_the =i
8 relayed through ‘an’ ampl;f:;er ‘to; the Braun’ tube of’ a.n
o561 llograph wh-v ch. waa photographedo the
rad:.at:.on/t“e relationship was ot , A a€ e
' centre~and’ /50 sec.

'm nus Were impossiblei:




Ref. No. I.91 (Contd.)

¢ — D e

(2) W:.th red~ and blue-sens:.t:.ve photocells, no filter.

PR Althougluthe total radiatlon 1ntensz.ty -was the same,
it wes seen that the contribution of blue rays to_the, total radiation
. was very small. ‘Radiation measurements were made “iA two ‘positions,.
but -due to the nature-of the two pes;.tions, o -difference in the '
measurements could ‘be establ:l.shed, Lo e A

'/4

(3)  with red—sens:\.t:We photocell and dJ.fferantly—
i . coloured gla.ss f'J.lters. :

) R e —

. . The. usual d:.fferences inthe- rad:.&t:.on-proeesa were. not
observable, probably because the weakening of . the rediation caused
by the glass f:.lters 1n front of the photocell was’ ht’cle d:fferenfu,

(4.) * Wlth red—sens:.t:.ve photocell and a grey glass fn.lter, Gemd

o Both observa.tlon w:l.ndows Were usedo Moreover, as. ma.ny
work:.ng cycles a8’ poss:.ble Were: photographed in o’“der to- establn.sh
the- ‘uniformity: of rediation: and pressure’ eycles, It was seen: that
‘not’only the pressure cycle, but-also: the radlatlon process (and
“therefore. ‘the - £1lame propagat:.on) showed very: grea.t ‘differences. -

Radiat:.on agaa.n took plac

1 ater than the. pxe SSUre: 1ncrease°

S i ‘The :Iaane o'b.:erv‘atlon haa been: madeby B:Lsa.ng ("Deutsche '
,Kraftfahnforschung“ sVole 4, p°42) “7 He postulates three.:

. conditions for the occurrences of radiation’'in connection ‘
| pressure ‘Snerease; . in. ‘advance, - together and in retard‘o' : on; -
- Dixen ("Berichte 'dtsch.’ ‘chem:—@es. 1905, 38, '2419) has.es’cabl’s ed -

" tnat f‘lamebpropagatlcn does not synchronxse thothe: t'bamment of
afur

"Fur‘cher work should be carr:.ed out in. wh:z.ch : under
ion ratlos, the’ presspre WAV should bé: propagated A% a very

2 comprc 5
' _front: Phe ossfb:.l:.ty should

‘zreater velocity than the fl
= bel 1nvest1<5at¢d ‘of determ:.n ng’ th
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e

Lonszder:mg the flame_mavement in the Hesz«clman englne e. )
greater value' for the path’ ‘between plug and. observation point is
permlss:.bleo This would :mean that in this case the fiame velooity .
‘would be LatilXl greater. .- Phis value for the flame velucity approxi~ ..
mates Yo that measursd by Bigang on an-Otto” engine . ustmg retarded .- .
.1gnz,t1cm.. . From other iradiation diagrems obtalned vr-‘th‘an Otto enginfa
values of the flame_ v..,loclty were 40 - 60 m/sec, : :

k'—'*" s It 'was. a.lso poss:fble to es’c:.mate the " ;ressure la.g" K '; WJ.th
1gn1txon advance*lO" before - top~dead-centre, -the first msasurable
‘inecrease in pressure occurred at top—dead~centre_a'l..a speed of 1200 -

’r.p,m,, ,the pressure 1ag was then 0 0014 secsoz

" JOA.
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]:’RLbbURL DIAGRAMb N _THE DIESEL .le(rll‘&. WITH GAS OIL
AND_TWO BIDROG—ENAM) P’RODUCI‘S.

Influence of Compresaicn Ratlo and Injectzon Tlmzng.
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KNOCKING BEHAVIQUR OF COAL T4R OIT WITH
DIACETYLENE ADDITIVE AFTER STORAGE .
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B il -and 5§ diacetylene
lafterT3{weeks,3toragefwas;fﬁund;to_havextheﬂgame& o
;knocking“tpndency[as'the_pureioil;;f;Aimixturggoff"”
: y ilx‘ndg?%;diacetylenéfwaS'StOredfin“df
°d flask for 5 weeks-and then tested.. Tt y

hat the anti-knock.tendency of the additive
111 ent, but was weaker than'that obtain
I eshly;preparéd;mixturé@g;(séejﬁébortﬁNQQ;24@5

o TAm ture of 64l tar oil






