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CONFIDENTIAL

21st June 1944

War Cabinet Technical Sub-Committee on Axis 0il Oﬁ”8842

ENEMY OILS AND FUELS COMMITTEE ;{Jﬁ A AT

A F ool e SN
Pr e SN T

Semple No. AIR 394 (received via United States Petroluum Attache,
London from A.F.H.Q.)

AIR 394 - 10,9973 Plain tinned can,

No marking.

SOLUBLE CUTTING OIL

Analysis by Shell Marketing Co.Ld. ,Fulham

dize of Sample sevvevses AppProx.

Appearance ® 6 0 0 24 S 9 002 S e a0

Wabor weveracnoocevenoreasnannas
Alcohol (methyl) ...............
Freo Acidity (mg.KOH/grm.) eee...
SULPhUL ¢ iveernoesvrnerrocrnnaa .
Coppor Strip Test veeerionann
Sulphated Ash .e.evevens

Unsaponifiablo Matter teevievees

legallon
Clear dark red soluble oil. The
oil produces a stable white
slurry with water,

2.0% wt, (approx )
3.0% wt,
4,0
2.25% Wt .
No Stain
2.94% wt. Essontlally
sodium sulphate
73.8% wt.

Propertics of Unsa ponlflablo Matter

ADDPCATONCO 4 et tseeaevisonsonnoa
Specific Gravity eveveieoes
Kincmatic Viscosity @ lOO°F ceee
210°F ....
Viacosity IndcX eeveenioas Ceeses
Sulphur et ee e s .
Coppor Strip TCSt teevveneanenne

Total Frco & Combinod Fatty Acids

R
Proportics of PFatty Acids
Molting Point . .uegeiveceacocsas
Jodine ValUC seevo ot ionronooes oo
Moan Molccoular Weight .ieceean.
Rofractive Index nD 60°C +..ev.

SUIPhUr % 4% & 09 P O 0 ¢t 9 6 ¢ g " 00000
Coppor Strip Tost seievieasens
Naturo of fatty acids .

Clcar dark rcd spindle oil.
0.9095
15.23 C.s.
3.03 "
37
1.15% wt.
No stain

14.7% wt,

Viscous ligquid at room tomperaturc

15
365
1.498
Prcscent
Slight stailn
Probably naphthasulphonic acids

The valucs rcportod abovo for unsaponiflables amd total aclds
arc probably low duc to the veolatility of the spindle oil in the
first caso and to the solubility in water of tho sulphonic acids

in the lattor casc.

The gsbovo anslysis indicatos the following probable composition

for the solublc oll:

Iight Spindlc Oil .......
Sodium nevhthasulphonatcs

75.0% Wt
17.5% wt.

Froc Fatty ACLA .euvev... 2,52 wt.
Hothenol vieeeevecenceose 3. 07 wt.
Vator ceiverveenceaneians. 2.0% wt.
S.J.M,Auld
Chalrman, .
for the Enemy Oils and Fuels Committee

The Petroleun Board,
Shell«Mex House,
q,C.2.
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28th June 1944
B R B A A I
Yar Cabinet Technical Sub-Committee on Lxis 01l

o

BNELKY OTLS AND FUELS COMMITTEE *

-~ A
Fe, 4, ‘»:} tx
f__J

1501

q; e No, A 3 e
Sampl IR 391 » ’%lNigﬁf{?
K.1. DIESEL FUEL ex liediterrariean area
Analysis by The Fetroleum Board, Vauxhall
Size of Sample +iveee......Approx, d-gln.Jerrican
Specific Gravity o..eieeenan.. ceeed ~.870
O e \ 1 - 13 N.P.4A,
Digstillation = I.BuP. vuvieinann. \ 211°C
Recovery at 250°C ............ 12%
300°C 4ueurinen.. . 62%,;’,.'
350°C +s.iiinn.. cen 94%
FBiPe viviiiennan, 369°C
TOtl RECOVETY vevrurrerrverennnns 98%%
BesiGUe vievnrnronnernnrncennsan, 1%
Flash Point, Closed ...... Ceeonn 208°F
Viscosity, Redwood 1, @ 100°F . s
Pour Point suvivvriinrvenrnneacss. 0°F
Cloud Point svvvevivvneinnninnnnn., 16°F
Sulphur Content ......... e . 0.08%
Conrodson Carbon v..eieevesssn. .o Trace
] o “e Slizght trace
Water sviveeann., e e e e e e Nil
Nuetralization Value (rg.KOH/gn. ). 0,006
Diecsol TNAGX seeeeveeveorenenns oo 47
Cetane Nwaber ......e0v0.. Chveeae 47
Sodiment .eevieieincnnn. e e Nil
Aniline Point ..... e e . . 65.8°C
Condibtion soveuvsvnonrnennsn eesss.  Good = clear and bri ght
PhCnols it oeiirnnornennnnnenees . 0.002%
Hydrocarbon Analysis
Aromatics . .....ie. ... e 19,55
Paralfing vvveeeevon.. ceen 58.0%
Ne phthenos wevveinn.... PR 19. 0%
Unsaturateds .o eieeniieenin s 3.5%~
This 1s a dicsel fucl of aversge ignition guality. It is

probably of petroleoum origin but rmy contain some ‘synthetic
material,

It would appear to be inaccurately designzted .as the tests
arc quite differont from provious inspections of the K.l. fuol.

. JJ.M.Auld

The mmrdﬁmanﬁdfmilﬁﬁ*'““ Chaiman,
Shell-tlex House, W.C 2, . .for; tho Enery 0ils and TFuels Committes
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COFIDENTIAL ' . 30th fine 1944
i e
War Csbinet Technical Sub—Cormittes on Lxia’ 011 I

ENENY OTIS £1D FUSLS COIMITTER

Samples Nos., AIR 37« (Engine 0£1), ATE 375 (Engine Coolant), apg
AIR 376 (Eydraulie Fluld) taken from Ju,as shot down
at Chiswell, Esgex, 24,3 424

Analyses by Shell erketine Co., Ltd, , Fulhasm

2IR 374 (Approxiretely 1L litres HCIIE OIL) -~ This sample was
used engine oll, dsrk in “opearance, comaiming some coarse
sediment, and with 1% of dfluent, Lfter removal of the dliuent and
Seaiment the o1l had the following clmracteristicss -

Specific Grevity Prerertercanann, 0.886 ‘
S.TU. C.S.

Vis cosity zt Igoep R 114as™ 47.8
210°F o T Y 100"™ 20.78

Viscosity Imdex LR R T T T T 105

Pour Test .... R - ~10°F

Saponification Valge (mg. 508/ zn. ) 0.8

Sulphur Content ............ C.. . 0.25% wi.

Rzmsbottom Cale N0e wowevvannnn.. 0.38

The o1l is therefors of the uncompommded high V.I. type generally met. ‘

AIR 3 900 ml. ENGIFE COOLLNT} .~ &lthough .
described as an Lngine Coolant +f iz 1ikely %o be a De~icing Fiuia.

{

Ethyl ilcohol ceeerer et o, 70% vol.
Water R R T 5% vol.
Zthylone Glycol ........... 254 vol. ~ - - |

plus 1% wt, of a lithimr sox » Brobzbly lithium ricinolocatoe,

The lithiwr ricinolecte is mrobobly intended to act a5 & corrosim
inhibitor, lithium Being selected as the baso dus to incroesed
solubility of tho Seeps ot lovw Gonporztures. -

AIR 376 (Lprrozimcotely 12 Iitros HYDBAULIC FLUID) - This 1s a
- Mlneral Bydrauyllic Figld of very low viscos Ity and containing .
dpproximetoly 4% of fatty oil., Tn Eppoarancc it is light rod with
strong grecon fluorescencs., Itg gonerzl cheracteristies aro as
follows: :

Spoeific CGrevity Percoecirtsncnnns 0.858

Flash Point (p,ir. }, Closcd ..... . 240°F
Oper v....... 255°F
Kinomatic Vizcosity @ 100°F ..... 4.85 C.s.
210°F ..., i.gs ™
Viscosity Index ces i verscennena 107
Pour Test .............. reroae. Flowing at ~-50°F
Neutralization Vaigo (ne.E0B/ gn. ) 0.1
-Saponification Value (=, KO0B/ n. ) 8
S.J. M Anda
Cheirren ,

for the Bdomy Oils and Fuols Committec

The Petroleum Beerd, . '
Shell-Mex House,

Strand, ¥.¢.2, CONFIDmyy,,
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War Cabinet Pechnical Sub-Cormittoe on Axis 01l
ENEMY 0ILS AND FUELS COMMITTEE/} o e

Ssnmples Nos. AIR 378, AIR 379, AIR 380, AIR 581?/’ﬂ“;*f ; :
AIR 384 (drawn by The Petroleum Board under instructions
from R.A,F, 67 M,U., Tounton, April 1944,

. .

USED OIL from undamaged engine of Ju,88 A-4 Trop.~f I~ PL. 1214,
Jurio 211, J-1, BEng.Nos,Port 4755, Starboard
1061302465, shot down at Bradwell Bay,Bssox,
19.4,44. Tank from which sample teken undamaged.

UNUSED OIL from Port Wing (Rescrve) of Ju.88 A-4 Trop,
% & PL.1214, Jumo 211 J-1, Eng.Nos.Port 4755,
Starboard 1061302465, shot down at Bradwell Bay,
‘Essox, 19.4.44. Tank from which sample taken

' undenagod.

HYDRAULIC FLUID fron Ju.88 A-4 Trop. ditto. ditto,
Tank from which sample takon damaged.

COOLANT fror Ju.88 A-4 Trop, ditto. ditto.,
Tank from which sample taken damaged,

ENGINE OIL ex Ju,88. (No further detalls received.)

ATR 378

AIR 379

AIR 380

AIR 38l

AIR 384

Analysos by Shell Markoting Co,., Ltd,., Fulham

Tho Usod Engine 0ils (AIR 378 and AIR 384) are vory similar in
proportics; thoir charactoristics aftor romoval of tho dilucnt and
sodiment suggest that tho oils are of tho uncompounded, high V,I, type,
probably solvont-extracted oils,

The Unused Engine 011 (AIR 379), although from the samc aircraft

as the Used oil (AIR 378), 15 of a difforent type. The oll contains a
propor tion of diluent apparently less volatile than a gasoline diluent
end the diluent-froc oll has a lowor spocific gravity, viscosity, coke
nuuiber and pour point than thoseo of the Used oil (4IR 378). The oil
evidently contains no Bright Stock and its low specific gravity and
othor physical propertics suggost the prescnce of synthetic lubricating
oll, )

L£IR 380 is a light compounded Hydraulic Fluid similar to AIR 376,
anc ATR 381 (Enginc Coolant), is an aquoous soluble oil crulsion
containing approximetely 4% vol, of oil, as judgod from the small
sample subnitted (11 ml,). :

‘ AIR 378 AIR 384 AIR 380
S31ze of Samplo seessre.. APProx. 2=-gling, 2-glins, o qts.
Diluent (Gasoling) sieeeveesee.. 2.0% vol. 1.7% vol, -
Sodimont insolublo in I.P.spirit 0.79% wt. 0.83% wt., -
Ash (sulphated) .i..veeveveree.. 0,229 wt, 0.,29% wt. -
Nature of Ash ¢vevevveeesivii..s Chiefly lead sulphate, some

iron compounds also present.

Tests on diluent- and
sedinont~frec oils.

ADDEAYOANCE sersv e te i snnnnnens . Dark rad oil, Dark red Cloudy
dark groon 011, dull light
bloom., groeen bloom. red oll,
strong
‘ epple-groon
_ ' fluoresconce,
Speclfic Gravity evesecesinreces 0.892 0.889 - 0.862
Viscosity:
Kinoratic @ 32°F (C.s.) - - 7.5
100°F " 246,2 283,5 4,90
14Q°F " - , - 3.08
210°F o 21.16 21,90 1,65
Saybolt Unlversal @ L00°F (Seecs.) 1137 1310 -
210°F " 102.4 105.6 -
Vigcosity Tndox suveeeisevennivenses 107 101 103 (approx.)
Pour Point csieevveinerenrrninenees =5°F ~5°F Flows @ -85°F
Saponification Valuo KOH/ g, 1.2 0.8 - 5.0
Su Phur o.loo..u.-ocogrca§0000/-im::‘o-)o 0.30%Wt. 0020% Wto -
Ramsbottom COoKe NOw eewsoronsesees 0,37 0.

32 " -
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' CONFIDENTIAL 30th June 1944

War Cabinot Tochnical Sub-Cormitteo on Axis 041 0026842
ENEMY OILS 4ND FUELS COMMITTEE - <0

Sariplos Nos, AIR 378, AIR 379, AIR 380, AIR 381 and ALIR 384 - Continuod

Additional tosts on AIR 380

Neutralization Value (rg.KOH/gn. ) 0.1
Fle‘-Sh POint 5 P.I“.’I. P CJ.OS Od R EEEE] 190°F
' OPON veevevens 230°F

The o1l was tested for the presence of polymers with negative
results,

The relatively low closed flash point indicates that the sample
contalns a small quantity of 2 more volatlle fraction possibly due to
contamina tion,

AR 379 (Approximntely 1 guart) - This sample was oxamined origi-
nally as a normal unused oil, but the filgures did not correspond with
these for the used oll from the same aircraft. It was therefore
oxamined further for diluent (gasoline fuel), when 5.2% vol, was re-
covered. The diluent distilled over at a slower rate n 18 normal
for gesolino diluont and whon tho samplo was exemined by a modified
diesol diluont mothod, with a bath temperature of 120°C, the diluent
was equivalont to 6.8% vol. and was recoverod at a fastoer rate than is
normal for dlesecl diluent.

It appears, thereforc, that the sample contal ns apbroximatoly
7% vol, of a "diluent" intcrmediate in properties betweon those of a
gasoline and a dicsel fuel diluent,

The proportiocs of the sampie before and after removel of diluent
by the modifiod dicsel diluaent method arc tabulated below:

ATIR 379 AIR 379

As received Diluent-free
APPSArANCEe sevsecscossscsraassesses Red oil with medium green bloom,
containing fine sediment as recelived.
Specific Gravity seveeseiviececnas 0.8%6 0.879
Flash Point, P.M,, Closed ....... 130°F -
Open (R R XN ) 2300F -
. Fire RN SSOOF -
Viscosity:
Kinematlc ....... @ 100°F (C,s3,) 137.7 196.4
140°F " ' 49.4 66,3
: 210°F n 14.28 17.64
Redwood 1 +v..... " 100°F (Sces.) 203 269
Saybolt Universal " 100°F " 636 903
210°p " 74 88
Viscosity IndoX cenveerniinainasn 109 105
Ash (sulphated) sieeeveveeasonsen 0.01% wt, -
POL'II‘ POint R EE R N N “SOOF "BOOF
Saponification Value (mg.KOH/gnm. ) 0.8 -
SULPHUY svaensnnssncrsnncrcannans 0.20% wt., . 0.20% wt.
Ramsbottom Coke No. seveiiecnnnas 0.16 0.17

AIR 381 - - The total volume of tho sample was 1l ml, The sample
had the appearance of a wvwhite, soluble oll emulsion with a small super-
natant layer of dirty curd, It was diluted with water, and no further
separation of material occurred, confirming that the sample represented
an agqueous omylsim. The entire sample was demulsified in a Babcock
bottle, and yiloided 0,45 ml. of separated oil. Thoe concentration of
the emwlsin was, thor eforo, anprox, 44 vol.

01l emulsions were frequently used in Germeny as coolants prewary
but for I,C.ongines in road vehicles usually to the oxtent of not more
than 1%, tho oll being added as an anti-corrosive. It was the first
indication of 1ts use in coolants for aero engines.

S.J.M.Anld
Chairman,
for the Enemy Oils and Fuels Committee
Tho Petroloum Board,
Shell=Mex House, W.C.2,
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