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inear Neuberg, Ger
limited to Fuel an Lubrlcant;U
~formance. ‘ e s

(b) ‘I.‘he Luftwaffe employed tnree-
av:ation fuel.. A3 fuel of 80»

.of ca., 30% volume. was used for tralnlng alrcraft,

‘Bl fuel of 89 Octane Number was. the normal ‘grade .
for operational aircraft and 63 fuel of 95 Octane
Number was. used in. aircraft powered with hlgh duty -

engines. In addition an easy starting fuel,; com-
prising a blend of light gasoline and 55 lubricating
oil and an unleaded "Runnlng Out" fuel were also '
used. Recent specificationg for these fuels are
given. Safety fuels were not. adopted by the .
Luftiwaffe. _

(¢) a12 aV1atlon fuels supplled to the Lultwaffe

were required to pass spec1f1cat10ns concerning
general quality and in addition were required to give -
a minimuam performance at both weak and rich mixture
strengths -in a supercharged single cylinder aero
engine test involving the air cooled BMW 132 englne
which was develdped and standardlsed by DeV.L.'

(d4) An important factor in the utlllsatlon of German
aviation fuels was the use of 1200 valve overlap:
in ‘the aero engines. This enabled very good weak
~mixture-performance-to-be-obtained-even-with-the-
highly aromatic C3 fuels.

(e) The non—aromatlc Germanaviation fuels gave no
‘stebility or storage problems but trouble due to -
gunm formation and leed precipitation was encountered
when the highly aromatic fuels were: “introduceds -
These dlfflcultles were however overcome by the
“addition of 0.01/5vol. of a phenolic inhibitor -
extracted from Welhelm syntnetlc gasollne..‘

—{49~Gaivanieed—#&%%ep~ceppeeaen~w&¢h~&eaded~£ueie—uas__
-, .overcome by the adoption of cadmium plated filters.
but increase in the Octane Number of; Bl fuels: to 95 by
the addition: 01 methylanlllne dand by Aincreasing. the .

T.E.L. content to 7.3 ccs./Imp. gallon was not: adopted
because of increased valve corr031oa add”sparklng plug“
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was. employed'for:the high“duty engines and a compounds
-ed ‘oil ¢ontaining 3-L of voltolised rape seed oil for
the other engines and for the aero diesel engines.
These oils were des1gnated 83 aﬂd V2 respectively.

(j) okl suppiies of these oils were requlred to paea

- ring sticking and wear tests 1n*the BMW 132
single cylinder sero emgine and also to.pass-a 100
hour. type test in a main engine. -~ The BNW 132 tests
are described and alse ring sticking tests carried
out on & DKW 2=-stroke single cylinder liquld cooled
engine using petroil lubrication.;

(k) No ring sticking additives were used in. Luftwaffe
eero engine oils but the I.G. oxidation inhibitor
R was employed and- -also dichloro diphenyl phosphorous
‘acid as & wear reduclng agent. Paraflow and Paratone
additions were not required in- the cage of S3 oils -
- containing synthetic bright. stock.”MWMWMWWMM“MMWWHWWW
(1) D.V.L. carried out laboratory work on lubricating
0ils and lubrication which covered such aspects
as. the chemical reactions, occuring Guring lubricating
0il’ oxidation, wear tests in conventlonal friction .
‘mmachines anad. weer.. testers and. also fundamantal gtudies
‘on ‘surface tension etc.- This work 8 briefly ‘des~
_cribed.m, i RO

AVIAT ON FUELS'“W””'“"'“‘ |
(a) Methods of*Manufacture and Spec1fications.




‘then. decided tO?begl
_aromatic type fue 1ya [
ation: processes: pro owea uvhe
duction of the’ so~called "100 Octan61 lass ¢
German Aviation Fuels. S S

T The varlous'gasollne components avallable
‘for blending in av1ation fuel manufacture were as
follows. S : , L -

COde Number Descriptlo

'VTlOO. Petroleum Gasollneq

VI702 - Leuna Hydro Gasoline. -

VI705. - . .Scholwen - @0ec o oroo

VI707 Gelsenberg do,

VT708 Politz oarafflnlc-naphthenlc.

VT810 - Brabag Bohlen (5-15,. aromatlcs)
V811 Zeitz..

vr812 Brilx. |

V7813 - .Wesseling'. - o
+NIL330 e We The i oo s e e e e
VT 341 -Ludw1gshafen. _

VT3u2 ‘Leuna. " - '

V345 tholwen Dehydrogenatlon Gasollne'
~NT348 . - Polifz wa;,do, -
YI350 «»Moos-BJ.erbawn. v
OV 2D o Apomatised: Avmatlon Gasollne.
CETL00 Isoroctane. . .

‘WET110w~v - Iso~0ctaneor- Isd-dodecane.
x - QAlkylate,'w ' ‘

ethylbenzens, ex Hul



This aviation fuel had a mlnlmam J.J.R. Motor'
Method Octar f 8 ;and“was, in addition,
require‘ gnce -in-the- standard Biii-
132 single cylinder ‘aero englne.test at least equal
to By reference fuel ("Elch BU") over the range of
fuel/air ratio 0.8 t6 1.15. - Shécification TL 147/
30L/l dated November-194L is- reproducea in Appendix 2.
Bl ‘aviation.fuels:normally comprised either hydro-
gasolines ‘Prom bituminous- coal or; mixtures of hydro=-
‘gagolities from brown: ‘¢oal” and*aromatic type gasoline,wﬁ
alkylate or benzole.}'gw R -

(iii). §Vﬂuim.“

aflcatlon requirements for this fuel
‘ el though=the; official
:5fwasunot reglaced oy




git ange 0.8 = 1.15
instead of over the range 0.7
‘ $Iw3wppéviouaiy?insiste&tuPQn;j

___ The emended Spedification TL 147 330/L is

reproducad in Appendix 2. - | L o
| w&refmaﬁufactured'hy blending‘SOp b

. C3 Fuels we _ K
vol. of aromatic type gasoline made by dehydrogenation
LwithﬂQQ@,vdl;ﬁispéoctanesorialkylate or alternatively -
by ‘blending 45,5 BLY fuel with 25-30,. diethyl benzene
and 20-25> iso-octane or alkylate. - .

-1t should be noted that the Germans refer to
C3 gasolines as 100 O.N. gasolinecs although the CFR
Motor Method Octane Number réguirements s only
“ab.out 951:' . o

| (iv) Startingiggé_. (F1.-anlasskrartstoft).

PORAR

~ " 'For easy starting a specigl fuel was used
-eonsisting of & blend of light gasoline and 5,0 lubri-
cating oil. Specification TL 147 -.300/2 for this _
fuel, dated February 19u4L is given in Appendix 3. .

i P

... . Toprevent
byi#hej?QMbﬂﬁﬁionw

{of.engines standing idle




per ias 01 selfb 9
”E“Lp) and the

‘Ring method was. grogosed by the I G,
of an "ignltlan 0il" the: sparking
: ‘Safety Tuéls were not
usedkby the Luftwaffe becauee no need for such fuels
arose and:because their cold propertles and Suorage
characteristics had Mot been: fully established.

(b) Eggine Test;ng.

Engine tests on aviatlon fuels to determine

the interrelation of engine constructional details,
operating eonditions, fuel type and knocking propertles
~formed one of “the main Yines” of “work of “the DV Ls™ "
The: facilities provided .for this work were, such that
‘engine cyllnders of widely dlfferent types could be
studied, '1.e.. water cooled, air cooled, poppet. valve,
‘8lide valve 8hd sleeve vdlve; and gasollnes of all"
Hchem;cal“types.could be examined. ”5”w.4 SR

n standafﬁis ;ion;of the BMW 132 31ngle
oro engine.unit. fo; determination -




a profound effect on’ ‘the shape ofq
curve obtained, the power”
being ‘markedly” reducedﬁwith
particularly at air 1n_ake
At higher inlet air témperatures a
was -sometimes observed:: - In gen rith
1209:overlap maximum power is obtained at dboutLthe
theoretical air/fuel ratio and enrichment actually -
induces detonation. = The effect is more merked . in
the 11qu1d cooled’ DeBe englnes than“in the* air cooled
BMW engmne and is brought about by the 1mPPOVed
scavenging of exhaust products- from the englne
cyllnﬂer. ‘

It is important to carry - out 51ngle cylinder
_tests. in engines of the same detailed. conatruction
and arrangement as the large scale englnes X .
wise the tests will be:of little value in- detcrmin1ng
fuel behav1our in the main engine. .This is illus-
trated 1n the graphs reproduced in Appendlx ll,g;_ww_




"th ead and that the lead decomposition
"produ accelerated the oxidatlon of ~the hydroﬁhw_
carbons. - This process leads finally to- lead: sludge
—-and also;to. a:decrease in. anti-knock value and: is
“only prevented by the use-of" suitable inhibitors.
~Such-an inhibitor ig a phenolic type extract. obtained
from: Welheim ‘synthetic- gasoline and vas used 1n O.OIH
'V01¢ concentratlon.-

: ' It was also found that leaded fuels caused
wwtroubleﬁwith galvenised fuel filters, zinc salts
. being formed. which plugged the filters. = This was
~overuome by the adoptlon of cadmlum plated filters.

' A quick and aqcurate seml-micro method was
worked out by DeVeLo for the. estlmatlon of TeBaLs
rolved’ the precipitation of TiliL.vas diethyl
e : "“”atio‘awlt ithiozon e
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””5; Tf#fw ULSION FUELS. “.ewﬂ | -

" Ag"in the early days of the diesel engine 11-,
.was’ origxnally;considered that;any typ wofild -
fuel could: be bupnt: '

knock: value of 87 03 . gaso; e
-addition of methylaniline and by -increae oBoliy
‘content to 0:16,. vol. (7.3 cc./Imp..gallov 88 ¢
sidéred. Thie suggestion was, however; turned
because of . increased valve ‘corrosion, damage to
sparking plugs and increased cold corr fioy

IESEL FUEL§ ’ _ )
Diesel fuels rere but 1ittle uaed by the
Luftwaffe because- take of'f power-is insufficient”
with diesel engines. ' Both natural and synthetic
oils were employed and the wmain requirements were
-good. co0ld test: properties.and ease.of’ ignition,‘;m..»
~As ‘far:as was known to 2hilippoviech no- ignition
accelerators were employed.  Specification TL 147 -
351/2 for Aero Diesel ruel) ‘dated April 194k is re-
produced in Appendix 4. ~ This specification demands
e minimum Oetane ¥umber of 50 and a Pour Point of
OLLSOC ma}: .

Dlesel 0il 1gn1tion value te ts were carried
out by the usual ignition delay or throttling methods
but. had little importance on account of-the: small
demands on. diesel fuel. by the. Luftwaffe. .

‘shewed that it was" neceseary tOJeetablieh
stringent“specifica’rbnj' 4 s
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'Ow1ng to supply dlfflculties a. *”inéiihf

fuel of Tower specific gravityy ‘higher: vapour
presgsure and inferior. cold test properties: wes .

introduced known as Einlauf J2. . The October: 19uu\
isste of the specifxcation for this material' is -

“also given in -Appendix 5. Aviation fuel was” ueed
for starting Junkers Jet units.

It was stated by PhillppOVlch that 8§ -Coll=
bustion chamber and turbine design is improved the
fuel requirements should become less strlngent ‘and

]they were already . considering the use of fuels of . .

up to 15,.. phenol content, 3. sulphur content, 2.5,.
Cogna?son Carbon and of hlgher v150081ty (89E. at
20 Cc '

FUEL FOR FLYIWG BOMBS (E1

The important requmrements were cold stab-

ility, high éalorific value and frcéedom for: corrosion.

Anti-knock valud, distillation properties and gum
content were-of - no significance as- shewn in the L
speclfication dated September 19&3 roproduced in

»~~.~Append1x 6 S

7
o R Vg S ey "

spontanéou'“;gnition by compre
‘ox1Qation at low‘tempepatu‘
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B _vo.
lexplbaion but’ also by a cold reactlonvhaving a

nplefheat
negative temperature coefflcient., _ 

For determmnlng the onset 01 detonation in

‘engines the D.V.L. Zeiss Ikoh indicator was developed

which permltted tak1ng not only: the. slmple pressure
diagram but also its rirst and’ second differentials
with. respect ‘to time. This.indicator gave sub=- .

stantially the same results as were- obtained With

‘the ‘AvilsSchmidt-and Heitung “indicators; both-of

which are of the quartz type, but these gave some
trouble due to noise deflections. ’

For analysing exhaust gases the D.V.L. .
exhaust gas tester operating on a thermal conduct-'
ivity principle was consiructed in porteble form'

“capableof” operating on 612 or 2 voltbsand in=

corporating a flow controller for standardising
the gas veloc:ty and a fine ceramic Tilter for

‘cleaning the exhaust gas.passing to the instrument.

The construction of “anindicator: for analy31ng ‘the -

very weak mixtures uged in“jet units-was begun but -
“WaS interiipted by the eHd of the wary
-based -on-the- paramagnetie Pr°1>el‘tles of oxygen. -

R -

rThemLuftwaffw used. two‘grades,of aero. englne}
1 nely: specificat ne,:




dbta;yed by packir £
Politz). - Code numbers: fo 65| rand.
the petroleum 01l components were as‘follows—- .

| _S' ' thetic VBri "l_ht Soocks. e
| 906 I G. Leuna ex. mthylene. -
1006 .Ruhenania:ex- Paraffin Wax.-
1106 Politz ex Paraffin RE:b 488

Petroleum Olls. B A

' 607 ‘,Rhenanla - Edeleanu Process.

707 .Deutsche-Vacuum ‘Duosol. Proceés.
807 Deuragéwerag =“Purfural’ Process. ‘

83 1ubricat1ng 011 was uwsed in most eperatianal
airereft, particularly high duty. engrnes such as
the BMW 801 series. and the Daimler-Benz 03 and
605 series.

(o) V2~ 'ubrlcatiwm Oil ‘Peplaced T the” nreviously used -
""" ‘Rero Shell Medium 0il" (ASl) and comprised &
petroleum oil compounded with 3=l,5 of voltolised
rape seed oil. .1t was supplled exclusively by
Rhenania 0ssag’ ‘and tound ‘1ts main use in-the lower
duty. engines and also in the Junkers Juiie 205 and |
‘207 aero dieselhengines"fOr Wwhich it was particilarly -
ﬁ[ ewfact that 1ts ring sticking

¢ aer en | ”"_ ‘anusdbut many conr? o
, ﬂaddijive known 88 "R)inhibitor"
‘ 14 .




. Dhe synthetic 011 'blends dld not nee.d. the
addition of either: Paraflow or- Paratone but these'f

(d) Runnlgg Out Oil._fmmﬂ,

Por use in engines being sot a51de 1d1e
for an extended period, Nachlaufschmierstoff T L2,
e very thin compounded oil;, was employeds  The
same 0il was employed for starting in the Russian
‘winter campaigns as it had a Pour Point. of =-L59C.-
max. Specification TL 147 - 700/1 for this material,
dated October 19&3, is glven in Appendlx 8.

(e) 001d”Start1ng Oils. 4*

For startlng at low temweratures, as was
required for example in the Russian Campaigns; the
normal lubricating oil grades S3 and V2 were simply
diluted with gasoline, the guantity of the latter
being adjusted according to the Jrevalllng temperature,
"aTmuch ag 25 heing” used insome” cases:” Little o
was known of the field experlenccs 'in the use of
diluted lubricants but it was statced that wear wars
reduced because of the easy stariting obtained and
that crank case explosmons rarely occurred..

(r) Engine Testlng GF Lubrlcatlng Olls.

’ Dnrﬁng the first two years of the War lubri—‘
cating oil quallty was.not a.problen but when some
“trouble. was encountered with: the ‘bearings-of- ‘Daimler-

ez eNEINesTIT ~Jewited =t ate~fuli—seate—
~-engine tests. : M. 132 slngle cyllnder 8ero. .
‘engine unit was adopted as the" ‘gceepltance’ test: unlt
and all oils’supplied to- the- Luftwaff were: -also-
,”required to pass a 100 houramaln uﬂgln_,TeSt.;;




N " gpproxX <ﬁ0 5 1b/BHB/H

w R . (BL fuel used). -

'flsnltlon ... BOS BIDCL .
0il. Inlet Temn. - 1109C.

4 _ 'apprOX. 11300
Cyllnder Temp. at
Spark: Plug..-;~-—wm,~25600

‘Piston Temperature 3000 .
0i1 Consumption _ aboux O Oh 1b. /Hour1-

Under these condltions oils were rated 1n terms of
number of runniig: hours possible before ring stick-
ing occurred, the. inci& nee. of" ring sticklng being
indicatod: by deécreage -in power and inérease of blow
by ‘of coﬁbustlon gases into the crank case.
Typlcai results Were as-follows:=

. Aero Shell Medlum 3L - h hours.

83 041 - 8 hours
__Intava Rofring .9 .
Intava Green Band =~ = '

(Pre-war Supply) 12

“Dxperlmental WOrk at D,V.L. has shewn that the
ring sticking property‘of lubricating oils is
‘ ‘ n the, temperamure prevailing
qove.

Thls 1s‘111ustrated

é

. i 0 Ll
condltions somewhatudlfferent from those'glven

-above and shews ~that: wit _rlse in: temperature the




alflo depOSIts.ff:l ‘.;;_;

: Pl T
Another ring stlcklng tost developed by

DoV.Le involved the use of-a 2-stroke. gingle

- ¢ylinder liguld cooled DJK.J. unit fitted with
a-gpecial piston hav1ng only -one plston ring.- o §
Behind the ring in the groove are two small holes
of 1.2 mm. ‘diameter and blockage of these holes
as indlcated by an increase in power output is
teken as & measure of ring sticking. Petroil -
lubrication is 'employed and the standard test
condxtions are as follows. o

Compression ﬁatlo -5l
R P X\‘lo 3000 )
Power Output : : ca. 3.9 B.H.P,
Fuel . - BL4 plus 5. lube
. - C oil under test.
Air ‘Inteke Temp. 23 - 25°C.
“@Glycol” coolant inlet. o
Tem o . 12 - 30000
Combustion Chamber ‘
Temp, - ‘ 550 - 620°C
Exhaust Temp. 470 - 1,80°¢G.
Igpiticn . - 300BTDG .
-8ide” olearance of
R plstonn O e mu‘\—olswmmv.,, e

In this test 83 oil and Intava Rotring give
average: ring stlcklng times of about 8 hours.
‘It is essential in"this test to control plston
wtemperatunes.ojwmww” ‘

oo s e e i s

(11) Iear Tests.

adequately“standardlsed a‘ .
-capable: of oproducxbl grosults q ¢
Woilod, cin 8 manner“as to
'goo‘”assossments of“th €




011 inlet temperature
" 0il outlet: temoerature
'qylinder temp,l
Sparking/plug. e
Quantity 'of all in |
~eirculation . ¢
Q,Duratlon of test '

In other respects the test.paum,_,
altered. - J ,

Wear was assessed

- V1ew and vice
the. actiVe mol
| not beingive

;der“enginewwas ,
i '“200°Qf‘lown ;

'ﬂnt could be'segara ed:'an
H;tained 01 the{sane order




\p "to avoid:expe sive
and. time . consuming englne tests and rdér to
allow measurement of 1ncreased9 rlction caused
by asphalt formatlon. In thls however they o
‘were not successful. : ,

: Laboratory tests on wear propertlcs were
- made u51ng standard Almen, Jleland, Thomas and
Phy81kalisch Technisgchen Reichanstalt (Vieueg~
-Kluge) machines but these" were not: satlsxactory
as they gave varisble résults'and, a- Four: Ball
apparatus was therefore constructed.  This
apparatus-alloved the determindtion. of frietion.
coefficients with an accuracy of % 0. 001, — It
congisted of three balls touchlng each other on’

d plane representing the guide bearing. and a
fourth ball rotating in contact with the other
three and operated by an air turbine filled with
symnetricel tangentially arranged adjusteble air
jets.  The test conditions were similar to those
selected by Boerlage and the apparatue was 8o
arranged that only very small lubricating 011
sanples were required and tests could be carried

“out over the temperature range -20°C. to +200°C,
in various gas atmospheres and with a wide variety
of bearing metals. _

' Investlgatlons on ‘the lubrlclty of engine
f01ls revealed thatwdlfferences ‘in.behaviour. were..
due not so mgch to dlfferences in chemlcal structure
as_to dlffer nces. in.sulphur. ‘content’ and. reactivity.
of the sulphur compounds present towsrds the" bearlng
metals,, - ,Thlswconc1u31on was, supported by general

experience ith Extreme Pressure. lubricants and
~by- the work“of Professor Glooker “Stuttgart“ R




.molecules at“01l~water interfaces., Efbacher and
Seolich were: awarded connracts for-these. researches
.from DV Lo - ) g

The aeterloration of lubrlcatlng olls in
use by oxidation and thermal breakdown reactions:
was also investigated at D.V.L., and the line of -
work undertaken was to develop analytical proced-
ures for determining the various okidation. products
formed so that the mechanism of . the processes '
leading to asphalt formation could be better under- .
qstood.,ﬂ The scheme of afiplysis follOWﬂd is given
in Appendlx 104 The work was very tedious and;
the method was not fully developed. Similar work
was alse carried out on pure cetane and on the
use of chromotographlc mevhods for analysis of the‘
oxldatlon products.

‘\

. o Work on the lubrlcatlon properties. oﬁ oils
in the hydrodynamlc flov range was also carried
out by D.V.L. but the end of the war brought it to
a premature conclu31on.' :

P

| In their work on lubrication probleme |
wDeVelie- cooperated with. Maschlnenelemente Fachgruppenn
Schmiertechnik des D.V.iI. - In this work a series
.of lubricating.oils.of different chemical types. .
and v1scosrt1es (the soecalled H 01ls) dlstrlbuted

'wto determlne thelr behav1our with. the objech. of
“pelating-lubrication” eblllty w1th chemlcal type
,Qand sulphur content. : ‘

(h)HMiScellaneous Informatlon.Concernlng Aero




CIt was not reclaimed

'by conventlonal prbcesses.‘,:.-

0i1 centrlfuges were developed for azrcraft
engrnes for the removal of gludge and materials
which caused foaming. = These were manufactured

.by Daimler-Benz and by Junkers and after their

adoption no corrosion of. bearings: occurred whlch
was traceable to the lubrlcating 011. :

det propulsion unlts gave 1o special lubri-
cation problems and as a result no 1nvest1gat10ns

" ‘were carrled out.

9.

GREASES

Calcium and aluminium 508Dps were found un-
satlsfactory as were the experlmental batches of
barium soaps. The change over to lithium base
greasesy however, brought about a considerable
improvement partlcularly with regard to drop point
and low temperature behaviour. Lithium greases
were used for the lubrication of instruments. The

_lithium demand was. only 1 ton/month and was. easxly

10.-

met.

ANTI-CORROSION OILS.

The. qsual antl-corr051on oil.contained..

Morlginally -7-8,, of naphthene sulphonate 508D, which

was. difficult. . to procure... .Thus.as. the wap.pro-.
gressed. the content of- naphthene sulphonate soaps‘

“was:lowered:to: J—uﬂ.and_ln its: place,res1n so8aps..

from: colophony were- used. . - These  s0aps: were: yvery

“sensitive tooxidation and ‘could-therefore not e
“used ‘for engine protectio
;coollng water: origlyco

ut only as adaltlons to




ested part or:.
catlon tests. ,"Q

"_3Ester (ex abietic aCld?)

also orepared by Leuna for
Profe ssor. Heydébreck‘ -

Diesel 1gn1t10n 011 pre~'
pared by Ie G.(Peroxide@j

Thls 1s Olldag and con~
taine whale 011.

Flylng Pressu e 0il-

(Fllegerdruck 1) Hydraullc
0117 ‘

Shell “ransforrer Oil.

Olex Machlne 011.

ﬂaphthenlc Lubrlcating Oil
of Russian origin.

 0lex spindle- ‘and flushlng
R

Dr. PhillppOVlch dlsclaimed any knowledge
of the f0110w1ng products'-f”f:.

s ,‘T,‘T‘L‘Calu‘psOl K

PR — (0 Mo—
”A1M8qw_g
'TM9 Tu_
M0
B




"8 Eter
88970R"
881593
1568/80
12, DOCUME&TS.
Dr. Philippovich stated that & humber of
‘documents were-removed from the D,V.L. laboratory
- 8b.Strass near Neuberg on June 7th 1945 by lat .
Lt. V.7.Hergrueter, C.0., 9L3 OQHG PPL and
.delivere&*td“0;T.‘IT., 7 Augsberg. It was
ascertained that these documents were shipped
on June 13th to Chier Ordnance JUfficer, Hq., -
Technieal Division (Major Heintz). It was also
ascertained that the -documents were received at
this address and reshipped from there to an

unknown address, probably to SHAEF foprward
dqcuments section.,.

these.documents fnqm memory s = R

1. Meeting "Knock behaviour and storage of
- Tuels™ 16-17.6.41. . SR o
~m214wLubricatihg“cil“mééiiﬁg}Tiéf“ﬁékf?“*“w‘“M

"Fpiction”and‘Weﬁr:;lQV;tﬁmperature.HW
behavioup!t, T TR

Pt FB 690, - Investigation of Tead Fres gase
- ..class, ¢ nd above) .by -AViPhilipp

ovieh ana




8.

. Influence of engln‘;design and.
ing cond" pns ‘on the knock behav1our
1s. nterim- report. €

vfa ‘DB.600 two cylinder test- settup with
_fuels of 80 and 87

'~~0peration) by He Bei'g. o

N.;(canburettor o

UM52346 Influence of engine design- and

-'g“operatlng coniditlons on’ the knock behaviour

of fuels. 6.Interim report. Tests on
a DVL one litre sleeve valve engine

. (carburettor operation) by Hs Berg.~ e

9.

~-operation-by- H Bergs

10,

UM52347 . Influence of engine de31gn and

operating conditions on the knoek behaviour

of fuels, 7.Interim report. Tests on

8 BHWW 132 N single cylinder engine on a

DVL foundation with 1n3ectlon and carburefton

MWi688. Influence of the lead content of
fuels on the constructional parts of aero

.- engines. - 1l.Interim Report. - Tests on-a.

| . Jumo 211 by Denkmeler and H Kervien.
1. 0

UM688/2 Influence of the lead content ofe,

- fuels-on the constructional ‘parts’ of ‘aero
engines, 2. Interlm report. ‘ Tests on a

TWJDB‘605A Dy Denkmeier ‘and- Ha Kerv1en.

: ) 1n a taoped[}

hur,.: content and lubrlcation‘
.Pnllippov1ch.




17,

18.

19.

20.

FB 976 Testlng of glycerine substltute‘“
‘a8’ 1o its usability as g coolant by K«

iMayer-Bugstrmn.,

“FB- 9124 The estlmation of the thermal
.stabillty of various- aero engzne 01ls ’
'by M.Richter. v | :

T

”Deutsche Kraftxahrforschlng, Interim

report 31 (T.H. Dresden). The benav1our'
of fuel injecdtion and supply ﬁumps in

-operation with different dlesel fuels R

by Kquchter.

‘UM 518 On the constitutlon and pro-
 perties of lubricating oils and their

alteration by oxidation by 0. Selter.

FB 875.~ .Investigation of 0115 of
German origin in the Siemens 0il test
engine by H.Wenzel.

T
22,

330

FB 89§£/1.f Speclal 1nvestlgat10n W1th
aero engine. fuels by 0. ulamaler.

,FB 8934'2.- The b0111ng behav1our of

aero englne fuels by 0. W1dmaler.

FB 89}&’3.‘ Deposit formation of lead

“,_;contalning fuels by 0. Wldmaler.‘w o

24imj
h ‘5~comp0unds on the knogk_nﬁslstaace.oﬂ_~_-_

FB. 1107 The 1nf1uence of.aromatic..

~fuels.

_gFBv1186 Influence ‘of fuels on dep031tj
‘r@formation in 1ubr1cat1ng 011s by [ PR

Wldmaler.@w‘




erature on pisté ring bt
alloyed materials‘by M_Kahm and H Platz.

‘by G.Flscher.

GI‘OSS. '

_4Jung._
| W.iﬁﬁke;

T-172 Theiner, -

T 25" Sabath

G 172 Bech/Kunselmann;

213 15 W. Sledenburg

35 Nagel. ettt
1 G. Report 298c.“w

,”36. 1081
3. 690,
32; ‘i?héf
33. '998
©3he. 1108
35. 1164
36, 1207
37.
3

39.
17ué:

1328§Ew



‘l‘LR/H 2 III(A)

.

' ‘:-'uethod of Test Fre i

N

-~ Starege -;B.c‘ab!_n ty oo

. "watero
No. ,4 Ltd, No. 342/44) ia an 1east; or'r' Vol. %.

'I‘he speclned 'waner safety. Va.lue" (see ’l‘agr.r.-x

,- ~‘Spesttication
BV -40/48 Edn, and R
alterations as in ‘A’n gm"’é' ‘
,‘“hm“‘ infomation oo acids. mus concam no sond lmpuﬂues
eervlea 0f RIH~OL-A-H ' ‘
_ - .| Colour ot. Sudnn Blue ON per ntve or colourless
No._ R f B I ‘ , e, v
7070 = 7094 Octane mimber at 1east 60 with o.oms vol, s T.E.L.
7068 Denatty at. 15°C, 0.700.=.0,770 . .
o v I.B.P. = not 'oe).ow 4o°c.
‘ : , Lo ‘ 50% . Vol. point ~_about 100¢,
7100 ~ 7113 Botling Range F.B.P, = below 160°C, .
- \ D!stulanon 1088 = 2% Vol. max.
. " Reattion 0f residue.« Trace of acldity only
MW -7® | Vepour Pressure | 0.6 Ke/aMZman )
780 Freezing Point As detemnined by initial crysbanxsauon
. point, must not be above ~50°C,
7160 Evaporation Restdue | 10 mg./100 mb. max.
7200 Corroston Test No grey or black spots or pitting in the
‘ . ' ' copper strip test. (3 Hours at'50°C.) -
e 800~ 7213 .| Ethenol_content.........|.30.Vole-%- (3. V0beo %) wrwor —
w0 - "y TE.L. 'Congénc, 104045 -Vol. . %.min. “(up to 0,120 permitted
| , . ‘- : -for use.at ‘the Front) -
_ 7280 - 7282 “Aromatic Content - 35 Vol, % max.
L ,‘Oontalners of. black plate or, burnt. J.acquqr treaned. .. No .zine’
R RRRRRATNOON I 7 -, Sinde.the. al cohol..content.- is..accanpanted Dy a‘cerbam &
_ Storage and fs paration or the’ tuel. 1t 1s o sent.lal %0 keep LT |

. OwE

Eé’ﬂien

very "8pe‘ci"ﬂ,'¢§.‘t_ibhs tor. '3 are nersby superacded. "




re_eniah~addttton or
5. ngs Sudan B}ue N
d rando & Mg Aubrol '
g erﬂutre of _colouueau fuel

- 7070 = 7095

Octane Number -’

i RN

7280 - 7289

Single Cylinder

| performance

F In tne resion = 0.8-3.

above that 0. r.he comp

arison fuel, -

16 the ¢urve must be -

" 9086

Denaity at 16%C,

O."IOO~ 0,780

o;'r_4o‘- 0796

7108 - 7113

‘Boiling Range

LB,
10 Vol. % mn,
3 LI
50 L ) ]

' o0 ° L]
085 ] L]

"F.B.P, -

.| not below 40%.

76°C,
110°%.

180°C,
.velow  190°C.

I

" 120°C,

-

below 100°C.

180°C.

1 not below 40°C | |
80°¢C,

-VBpOUR PReagure. -

~04s 5“50, m -] ‘m‘ax“q,,,..,.,;-‘.

,0.46kg.’m.2ma'x.r -

7460

Melting Potnt

- \SQ"VC.“ nax.

| = 60°C, max, -

7160

| Eveporetion Residue

. $0.mg, /100 M1, max.

Comslon Teat

| No_grey or'bBlack spots or p1tting in the.

o 7980702

.-'-Ammauc Oontent“ ‘

copper 8Lrip test, .
‘ nw-% MOX," '

45" Vol. "EMANS

. 7370 -2

'r. EuLe: concenc

o.us 0120 VYol ss‘

8)..

~Ethylene mbmmtde

Content

"‘o.osa Vol g (4

: ,7214‘ R

Inmbltor Gontent,

|/ 8torage" Stabikit:

e 8 ecxtlcauonsrto gl
( ) Jx v 2 Lssued ApTil t 44,

“Regulations®
g1y




m.n-ox./m 1

S 1944,

."Hechod of’ '!'esf.A.' ’reehn. Denvery "

- BW 1940 Ean, Speeincaelon . =Y Can S -
and Techitcal , B T3 Vol. % 1ent gasoline 4e6 o1, s aero. engme -
Information - cmnp'beiuén © [lubiiotl. . - As ofl:additive, only serceoll 83.0r V2
Bervice, -

_ o , nemﬁsazbl,e. Tor, eef.imauon of lubrlczmng 01l
“No, | content’see overteat, .
Purity | e fuel must ve waterewhite, tree n‘om undiasolved
o water, ' actds and’solid mateual. -
9056 . | Density a¢ 1s°c. 0.640 = 0, 675 ke. J1LT, '
7070-= 7095 Knockinig Behavionr} Octane No:_ et 1east 70
' I.B.P. not above T s,
to 3%, at least - 10 Vol..
|  9100%C. at least "85 VoL, %
7300 - 7115 . | Boiling Range g pn ot anove -, 165°C.
‘ Reajdue. not above - s 6 Vol. 3
\ . , _jLoss tn: d!atiuauon not .gbove . 8 Vol.'g
7160 Residue on . yor auove 6% by wt. S
Evgporation :
7% - 7438 | VSPOUF Pressure o gy g oy
- at 7.8 C. . N
7190 - 7194 - | Sulphur Content Not. above 0, m‘by Wt. .
700 ‘ .

... Reflux Condenser | Corroston........ |NO zrey or bl__ack spots or pitting in the copper S—
3 Hre.. 8t 50°C. strip test

: : sr.oz"é_ge To be protecte? trom dirget sunngm and kept. as

‘¢ool ds possible:
Arter stomng for-a year,-‘examtnation” or bouing
~| ranges end  detane mumberi1s’ flecessary,
T oonca!nera muhc “be” caremlly Pe-sealed ‘a8 snon ‘a8’ .
- zhe aamp)es he.ve been caken. containers whlcr' ‘




(a) The starting fuel (100 ml ) ls heated Ln .an evaporation

o “a4sh of the usual: typ”‘on 2 Vigorously bo;ling water-bath,
with altwblast, until *he gasollneﬁhas{ onatéd;r The dish
cont.aining the otl is then dried in an oven at 110°C.. for half an
‘hour end weighed.ﬂ. The oll. content 1s “then calculated.

(b} ‘ Most of the gasollne s dlstilled off from 1500 ml. of -
starting fuel uslng an electric hot~plate and a distill—
ing flask of the normal type. . It is 'essential to aveid over~ =
heating. of the oil. - The residue from the distillation is. £ ranc-
ferred to 'a 250 ml..round~bottomed flask and ‘saturated steam blown
through it until the steam distlllate contalns no’ more gasoline.

: ' The residual oll is separated using a separating funnel
and freed from water. Thé analytical data of the oil obtained in
this. way must_correspond to. the-speclficatlon for. the oll used in
the startlng fuel. .

e
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‘For Borvice Uag ORly. |
‘Gneet &' {asued April wpaald)

Mothod of Test:

Description of Test. |

Rt

W $940/42 Ben,

. ‘l‘eelmlcal -
| Specttication

Leoq, M7 WL
o 8.

1,

Yo.

Appearance

CLear, "free from uindtasolved water
‘and aclds. © Must rot contain solid
impuritdes, :

Cetane Munmber

50 min,

" 7086

Benaity ot @76,

0,810 min. -

7100 « 7113

Botling Renge

_It B’| Po : about 16000.

Mater Cooling
8075° " -

Pour Point

06 Vol. $min. at 350°C,

s "46"0.. mu. )

8070

Viscosity at 20°C,

1. 1055 min, .

‘Pash Patnt

| above st

| PehsiyeMdttens
. [ '

8086

Actd Value

0,7 mg. KOH/g. mex.

7190 = 7451

Sulphur Content

1% by wt. max,

8096 .

Agh Content

Tmceé only.

DIN 2

. DM 363

Corrosion Tast

4 mg. max.

8110 .

Conradson Test

8106

Water Content -

Traces only.

Storage ‘Stability

After storage for 1 year stx-monthly

tests are necessary,

- NOTEB: ., (1) Stieet 2, April 1944 suparsedes Sheet 2, May 1942,

o
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P‘or BeMce Uee onIy »
Sheec 14. 1asued Oe . ‘1944 (1)

B

] e TR Je . ,mnxau: -3 8
b ;'teghgj‘ca,l‘ ,_Sn@cmcac;qn v'u. W7 =B %6 T
G S e ‘
Xntomanon o _Appearance e colour clear,_tree, from umussolvm wate and acms.
“Servied Ho. 1 | meg not ‘contatn sol{d impurities,
. T0B6 ‘nensm at 15". us./u. 0.800.Mn, - - o.veo nin.
7180 = 7130, - | VOOUT ";f,g.““" 8v " lo.2Ke. /. 2 nex . 0.5 ke. /gn. 9 max.
0 T vaseoerty at 420°C, 1°E min, . ' 1°E min.
8070 = 8072 " g%, - 3°B nax.
: v -p0%C, 2°F max, e e
. 076 . [Pourpoint(z) " - |belowspg®C. ['below 0% |
7190 = 791 | Sulphur Content & wt, . 1.5 WaxX, '
7214 . [Phenol Oontent Voi. %, - 4.0 Maxe
9380 « 7883 | Aromatic- Content-Vol. % 4gmax. -
g0 ‘Conradson:!l'est»- , % wr.. 1.6 max
. 8088  |Ash:Content = - %wt, 0.6 max, -
7226 » 7288 | Lower Cal. Value {2 . 8000 K.Cal. /Kg, min,
Corroston Test, o
7800 | Copper Strip negative
..... DIy 2 DWM 3763 |  AUncStrlp 4 mg. max,
‘ Fltrabllity  (2) t j
® sm rich) at 400m. |*1% fe"::."f“' 8 120 ae;;cr.nm at
-Rewexanination . Afver & year .
' The fuels must be kept' apart from one
| another and”fron other fuels (A%, 84, €& |
C : m) dnrxng atorage. Admizcure with che -
Storage -

| rematns of other fuels and’ admixture of

Tete. 18 ,strlcuy to ‘De avolded.”.

the latter with.Jg in pipe—unes. barrels




ox./A-x it a"

1) Appesranta .

{2) Denstty at 16°C.
(3) Botltng Renge.

(4 Residue ‘on Evaporation
(5) Corroston Test

(e).“Separa_uon_‘. '

(7) Cloud Point

(8) lower Cal. Value

_ clear. trns trom undlssolved wacer and acids. o
: ~Soud impuriues mst be absent.

.740 0.780- :

5

O LBiP ', : so.ao °C.

10 Vol, 5 mm.« g0+

. %-Yol. 5m1n. mo°0. ——
‘ 95 Vol % not above 2ao°C.

u

) ms./ioo ml- mer,

‘M grey or ’olack spor.s or pt mng in r.he_
copper szrlp zesz.

- must not- occur above ~BO°C

the M. Pt. of the fuel, cooled well -
crystallisation commences, mist not be
above «60°C,

900 Kg. Cal./Kg. min,




.

-mn sary Name

" VK, VBo NM' WD. WHo WNo WL.
) WR.WM. WY, WV, WF, WB, 0s - | -
L , ‘ | TL 147~602 i
; . .Teehnical Specification for Delivery |. ML 147=608: 1 (571573
' ‘ i b ser-soe m 14’7-(681-583) R
'.Appeapance S The lubricating otl must be clear, tree fr_pm undlaé&;véq" Wa‘c’er,_.gh'q_‘mi,ngxfal ‘actds
_ No. - ’ .and must-contain no solid lmpurlues. o oo T )
18060 ‘Retracblve Index C L Maxe | T 1,4886 0 | T T TT{4900° | I S
8065 | Denstty at 20°C, kg, /ltrs Max. . , 0.887 . . 04805 1 bt 04980
, Viscosity o ‘ o c8a 9. | ¢S R | s . %,
8070 at 50°C, oo o 1 126998y “(18.5%18.0) | 126148 . (iRi6<18.8) 1 182-144 . (17.56-19.0) ..
T ats00°C, © Min, 18.6 (270 19.0 . (275) | 19,4 (2.80)
Pole Heighr. ‘ — Max. . 2.04 L o6 | " 1.9 '

Method of Test ﬂmng Statton Marlr.
"3 v ulD) 193 Ean,

Y

ML 447+500 .. -

T e e — B e Tt e R o
‘8072 - | Viscosity Tndex ' o Min, | 02 ' e .| T 0B

8076 ' “Pour Point -°C. . - Max.- T .20 o =eB
8080 . Flash Point °C, : “Min. . 260 S 2 : o R8B
8081 . | Ienition Point °C, CoMtn. | 300 ' . e6B h .20,
[ 'Boe.s-ﬂ.,,..,ﬁ,..w.n.R,., AclaValue'mg.‘KOH/g.“’ MER U S o'oﬂe S, a— g = "‘QTI‘ s iyl e
8090  ; | Saponification Value mg. KOH/g. Max, C 0.8 - ' . 0.2 o B
Bee note () - ‘E’vaﬁoggcxdfx Test (Dr. Noack) N s.0l® B T Y ‘
8110 -« | Conradson: %Wk, - o Max, | 0,35 \ :
Ty AahContent e T T
8100 . - | Kard Agphalt g wt, N
v 8=105”! © o] Hater-Content % wt.o

“ABBREVIATIONS




seched ot 'rest

BVM 19& Ecm, ,,,4 -

‘8066

lvd mpurities, o

0. 875 0.895

8070 = 8072

e85 -7

 Density at 20%C. x*gm.

Viscostty ~

| at e

8~ 9. 5°E _
2.5 2.9_‘?E
800°E max.

at ~30°C. -

8075

Pour Point

| -45%. mex,

8080

| Flash Point

165°C. min,

0,16 'Mg. KO/ max,

8090

Sapont fication Value

5~ 6 Mg, KOH/Z. -

8096

"Ash '.Oont.at'\t'

0.01 % Wt max.

8100 .

Hard| Agphalt

0

8106

Water Content '

0

wsbmty _’wmx Bor.rlng (s a) and Aero sneu mediu;n_ |

| Storage Stabilaty: -

1 'A:ter 8 smmse period of 2 years, ,
f’»re-examlnatlon every 6 months Lgom s o f

g SR
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