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LUBRICATING OILS FROM GERMAN AERO=-ENGINES

Since the preparation of the third report, 19 samples of German
eero-engine oils have been received for analysis in tho period September,
1942 ~ August, 1943. Of those. semplos, 5 woro oapturod in dumps in North
Africe and ono camo from Swoden. The remaining 13 oils including ono
from Russie are oll usod oils excepting one taken from a Heinkel.

(see Tables I and IT for data)

SUMIMARY
1. About 30% of the oils ero compounded with Voltol or Elekirion.

2. Tho averago viscosity of tho oils at 210%F, is slightly
highor than boforc and so is tho viscosity indox.

3« Tho stroight minoral oils aro prineipally high quality oils
of tho solvont troated type. Oortain oils capturod in North
Africa mey consist of synthetic oils. The mineral oil
components of the Voltolized oils are of the high sulphur
(Reitbrook) type. ,

4, Thero is no indication that phosphorus or chlorine-containing
additives are boing usod in Gormen Acro oils.

Composition of the Oils

8ix of the oils, ies. sbout 30%, contain Voltol, but one of the
gix oompounded oils has only a small Voltol content corresponding with
about 1% fatty oil (AIR.204). The lattor oil is tho only instanco
since the socond summary (Octobor; 1941) in which a Gorman acro-ongine
0il has shown & small Voltol content, i.ee less thon saponifioation .
valuo of T. Tt is probable that the occurrence of compounded oils with
less than the usual Voltol content arises from mixing of minerel end
voltolized oils in service, a practice which the Gormans appear 0 have
discontinued since 1941, judging from tho samplos received.

Regarding the use of aviation oils instruoctions wore issucd by tho
Reich Air Ministry in Docombor, 1941, to tho offoct (1) that cortain
ongines wero no longor to bo lubricatod with oll conteining Voltol
(usod in tho grade known as AeroShell Medium), and (2) that other types
of engine for which both mineral oils and Voltol mixtures were allowed,
were proferably to be lubricated with the voltolized oil. The offoct
of the First instruction was to cause all ongines using G.3 (groon) fuol
t0 be lubricated with straight minorel oil (known as Rotring or Intave
100)s Tho socond inetruction indicetod that shortago of Voltol was not
tho roason for tho rostriotion in its application, It is possiblo
that the inoidence of piston ring-sticking in high duty engines caused
Voltolized oil to he rejected for theso units, sinco it is knom that
high temperaturo ring-sticking is hastonod by tho prosonce of Voltol.

An ordor dated 11.8.41. captured from tho Gormans in North Africa
- mado & distinction betwoon oils known as Intave 100 end Rotring, torms
whioh wore originelly symonymous. Tho order statod that tho formor oil
may no longer bo usod for B.M.W,132 and Bramo 323 onginos.  Both thoso
types of engine were scheduled to use Rotring oil, No samples of oil
have been obtained from B.M.W.132 end Bramo, so the significance of the
difference botwoon Intave 100 end Retring Oils has remained unknown to
tho Committco. = Included in tho oils dealt with in this roport ere five
samplos, capburod in North Africa, which boar tho dosignation "Rotring"
and roforence numbors such as L.45 and M.45M, Ono of theso oils,
samplo Le3y is similar to many provious Gorman soro oils of tho solvont
refined type, bui the other four oils (4TR.295, 6 and 7 end 310),
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although of the same viscosity grado have low spooific gravitios
(4870 = «875), viscosity indicoes of 105; & low sulphur content (about
0.16%), and low coke valucs -indicating tho. absonco of Bright stock.
The B.AM. oxidation tost has boon carried out on dwo of tho oils and
tho rosults givo & high coko incromont and viscosity rotio for oile of

" 4his class. Excepting the sulphur content, which is rother high, these
-physicel and chemicol properiies are generclly consistent with the -

agsumption that the oils consist ossontially of "synthotic" matorials,
ie0s 0ile mado by tho polymorisation in presence of A1C1l3 of umsaturated.
hydrocarbone of eppropristo boiling rango. Examinetion of the oils for-
the presonco of high viscosity hydrocorbon polymere of tho polyisobutono
typo by addition of prooipitating solvonts gavo nogativo rosults.
8pecimens of ATR.295, 6 ond 7 have been gent to the U.8.A. via the U.S.
Embassy so that the viows of Amoricem potroleun tochniociene on tho
noture of tho "Rotring” oils may bo obtainod.

Proportics of tho 0Oils

The oil AIR.179 from Swodon is low in viscosity for o Gormen
airoroft oil. Its proportios indicato that it is probably o basic
minercl oil distillate of the Rei'b'bro‘ok types used for blending with

~ Voltol vo produce AsroShell HMedium.

A1 the oils are ogain of "lL00" grade (D.T.D.472B) their avorage
viscosity is about 21.5 cs. at 210°F. or 104 secs. Scybolt Universal.
This is slightly higher than the average of previous ceptured German
aeoro oils, which wes 96 secs. Saybolt Universel, but the increase is not
gufficiently grout to indicate that tho Gornans have changed the
viscosity grado of thoir aviation oils. v

The average Viscosity Index of the 0ils, excepting AIR.179, is 96

which is higher then the average of provious reports (93). The lowest
vigcosity indicos, viz. 84, 85 and 86 arc shown by threo Voltol blonds.

Origin of the Oils

The naturo of four of tho "Rotring" oils capiured in North Africa
(AIR.295, 6 and 7 and AIR.310) has elready been digcusged and it has been
suggested that these oils oonsist largely of synthetic material.

The only oil obtained from a fighter, &IR.190, from a F.W.190, is
o solvent-rofined oil, Other mineral oils of tho golvont-rofined typo
cemo from Dornior and Junkors 88 bombors, samplos AIR.214, 235, 277, 284
end 286, Two of these oils have low sulphur oonbents 0.2 - 0.35% and
gpecific gravities of 4893 - .896. The other three mineral cils have
gulphur contents of 05 = Os6f% and specific grayities from .888 - .890.
Since tho visoosity indices of tho throe latter oils arc &t loast as high
as those of the two former oils, it seems that the Germans are sdlvent
refining at least two different orudes to make 100 V.I. mineral aero oils.
o low epocific gravity combined with low eulphur contunt of tho F.W.190
0il (ATR.190) euggosts that throo difforont orudos may bo oraployed in tho
golvont oxtrestion plants.  Tho mineral oil somplo, AIR.204, which
appeers to contein o trace of Voltol is of the higher sulphur (046%) type
and is solvent refined. Tn view of the presence of Voltol, it is not
safo to draw conclusions regarding its origin from the spocific grovity.
The "Rotring" oil L.3 (AIR 294) is probably solvent-refined,

The five Voltolized oils ell contain more then 1% sulphur end their
mineral oil somponent is probebly of Reitbrook origin. The saponifioca-
$ion values of the Voltolized oils (excluding AIR.204) very from 4.5 to
14,9, corresponding with fetty oil oontents of about 2.5 = 7.5% of the
total oil, or T.5=22.50 Voltolized materiel. ' S

No ovidence was found of tho prosonce of phoephofus or cohlorino
compounds in tho pi].e. -

Most of tho usod oils aro in fairly good condition, although AIR.204
hed o sediment (insoluble in petroloun other) of 1.6% and en ash ocontent
of O.6%. ATR.173 end 286 also had ash contents of about 0¢5 = 0a7%s The
high ash oontents are largely due to tho presonce of lead from the fuol.
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| GERAN AERO OIS
= AIR 173 ATR 174 AIR 179 AIR 190  AIR 194 AIR 204 _ 4IR 208
LIRCRIFTENGINEy AND | Ju, 88. = | Ju. 88. F.7.190. |Heinkel. Ju., 88, |Ju. 88,
DiTE iND PL.CE 29=4=42, 29~4=42. B 80D Aug. 1942, NovTray Jumo 2113
OF CRLSH. Crockey Crockey Sweden 23=6-42, "iviation Jasta] 1942, 3-T-42,

Hill,York. | Hill,York. | via H.E.7.|Pembrey. |0il” weken Baumber,

(From wne | (From dam= | rec*d *  |after forced noar

damaged aged tank). | Juns, lending ex Hewark.

tank)., 1942, Russia, :

(Used 0il) | (Usod 0il) | (Unused) |(Uscd 0i1), (Usod Qil) (Used 0i1)}(Used 0il
0il as Rocoivod. -
Diluont ,.v. 248 2.8 - 4a8 8 2.0 4

" Insol. in Pot. Ethor, % 048 0.35 - 1.12 nil . 1.62 Z0.
™ " Bonzol, 7w. T Oedtds 0a23 - - - Y - -
Nou'b. valuoc, mgms KO/ gm.
Oll- 0.6 006 - - - - 001
4sh, sulphatod Y. 0452 0430 0.03 029 nil 0.53 0.04
Lead :m ash. Proscnt Prosont Prossrnt
‘Ta.ter, /aV. Ool O.l - - - -
Phosphorous, i - - Hone N1l - ¥l
Chlorine, /w. - - None Nil - Wil
0il after Removal of Diluent and Filtration,
. | 2
Spec. Gravity, 609F./609F. 925 ! 925 917 .384 <917 “2900 <913
Pour point, °F'. ~10 =10 10°¢ - - - =10
Viscosity cs. 8 70°F. - - -9 - - - -
100°F. 308 1309 226, 298 273.5 310 27547
210°F, 20465 - 2044 15.2 22,04 139.0 21.5 20433
Saybol’b Universal 2 o
@ 210°F, 95 93 78, 106 94 104 93
Viscosity Index 86 84 65 98 84 94 93
Sape velue, mgm.KOH/gm. )
© 0il Teb Ted 1.6 Oe5 14,9 2.3 2.5
Heut, value, mgm.KOH/ g
oil - - - - - - -
2 _
Sulphury e 1.2 1.2 1.3 0e3 1.22 0e6. 1.2
Recovered Mineral 0Oil,
Specific Gravity, 60°F / 918 «920 - 912 898 . -
Pour point, °F. 609K, - S - - - - -
V:Lscos:uty cs. @ 100°F, 21845 2457 - 188 306 187.1
S:ybol‘t Universal N
2 210°F. 65 68 - 69.5 104 -
Viscosity Index 52 51 5 - 1 69 % 71
Coke Vo.lue (ansbottom) 035 0.30 0.20 0.4 - 0.41 0.44
Refract:.ve Index ngo 1.500 1,500 . - - -
Sulphur, #we 1.15 1.2 - - - -
Unused 0ils B.is.M. Oxidotion Tests
Coke Noe incrémezrf.- - -
Viscosity Ratio - -




TABLE I

AN AERO OILS FRUX EUROPE,

AIR 229

. Page 40:

LIR 286

__ATR 208 iIR 214 AIR 219 LR 235 ATR 2] AIR 284 ATR
Ju, 88, Do.217E/4. He. 111.  [Compor Swift | 'Do,217E2.. | Do.217E4 Jue 884 ‘1 Ju. 88e -
Jumo 211J.{R2HSul. | 9-6-42, Pobjoy "R'. | Bii.80142. ) Bif7.E014. - Jumo 21%.J1.f - -
3-T-42. |2A=10=42. |6 milecs Tal2ad2. . =243, 15=4=43 14a5md3, -} 9-5-43
Baumter, {Rochford. marth of  [Hytho,Hants. | VWroxhall, |Nr. Clacton. Nr. Bury St. ] Dyco, h
noar 1.G.50. oG, | ' Edmund's. | Aberdeei.
Nowark. {#.Africa:) - (Usod 0il from | - o ‘
: A : . . - }pocl on ground) | - I
51) | (Uscé 0il) i{Usod 0il)i{Unusod 0il) (Usod 0il) | (Usod 0il). (Usod 0il) Usod Oil
4 1 - < 045 2 0.8 10 342
- - - - - - 337 217
2 | £o0.01 0,015 - 020 0.27 135 0428 1.12
' |
0.1 - - - - - - -
3 0.0% 0.038 - Cad 0.13 042 0408 - 067
cmb izinly lsad - Proscnt Prosont Present Prosont Prosont
Wil - - - - - - -
00 .913 893 518, 913 0.889 .896 888 +890
-10 - A =10 ~10 -5 =20 ~10
. - . e ° 9 9 - S - ’ . - . - - .
; 2757 | 30448 275 g 300.2 2781 | 284 293.1 3074
; 20433 22,5 18,7 ~ 21,19 22,03 20.9 22431 . 22464
\ 98 109 922 103 - 108 101 107 ° 109
: 93 98 g5 = 92 103 95 100 98
; 4.5 1 8442 1.5 0ok 0.6 1e2 1.1
.. 1.2 0.35 1.07 2 095 0455 0.2 06 0e5
398 . - - - -
187.1 142.7 - -
, 13,91 11.1 -
- 63 - -
: 1 57 - - '
1 0.44 % 0422 2 0.78 1 0,821 ! 0387 0439 * 0o81
{Conradson) ‘




W ‘ ‘ | » . ,

. . BLE 3 conida
GRRHAN 2RO UTLS FRUE! TU
LIR 173 LIR 174 AIR 179 =18 190 LIR 194 ETR 204  4IR 208 LTR 214 &I 219 LIR 229 oI 235 IR 20 Ir 284 LIR 286
ZIRCRLFTy ENGINE (AND |Ju. 83, Ju, 88. ‘ F.if.190. |Heinkels Jn, 68e  |JUs 0Ge  |D0.Z17E/4e|He 111, Camper Swift |Dols217E2, |Dol2LE4. Jue 5Ce Ju. 8.
DLTE i5D FLLCE 29=4=42 , 29-4~42, Bif7,80D. | Aluge,1942. Hovre s Jumo 2iiJ. :;.'.80.. b2 o Pobjoy 'R'. Bi7,80152, | BELA0L L. L Jumo 211.3%e ‘
OF CR.SH. Crockey Crockey Sweden 23-6-42. |®iviaztion Taste] 1942, 3=T=82. 26=10=t2, |6 milcs T=12=324 7-2-43, Lj=imi3 s | L4=5-33e §=5=23.
‘jHill,Yorke Hill,York. | vie H.E.7%, |Pombroy. 0il™ taken Boumber, Rochford. north of Hytho,Hants, (i 211, |Er, Clectom. | Nre BaIy St.! Dyce, Lbordccie:
{From un~ (From dame= | rec'd ' after forced ‘ near , 1 LuG. 60 ‘ I.0efe : D Bdrmmdts,. :
dameged aged tenk)e| Juns, landing ex Newark. ' {Geifrice? (Uscé cil from |
tamc). 1542, : Russice 4 - pocl on zroumd) ;
(Used 0i1) (Used 0il) | (Unused) |(Usod 0il) (Uscd 0il) (Ussd 0il)] (Used ‘0il)|(Used Cil}i(Unuscd Oil) 03_1) (Usod 0il) |(Usoed 0Qi1) } . ' fgsed 0i3) ! (Osod OF1)
1 . - :
Fatty Lcids., o i |
}clting Point ©C. 8.5 44 - _ _ 4245 40 £2 B ;
Todine Valus 63 63 ’ ' 52 65 37.6 L
Neturc of fatty =zcids ; Velbol.. Voltol | Probably e Voltol Trace Voltol Nono Voltol | Honec Hono Hono 3 Noms Hons
nong, but Voltol ? : ! ‘
scmple too '
smell for » , - “
dctailed ' oy
m.

1, aftor rcmoval of diluont and filtretion.
2., 0On oil &s roccived.
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TABLE II -

GERMAN AERO ENGINE OILS FRQM NORTH AFRICA

Semple No.

Date (Lab,report)

Name
Specific gravity,
60°F./60§;.

Pour Point, °F,
Viscosity Red.I
@ 140°F,
200°F.
¢8.100°F,
" 210°F,
Viscosity Index
Neut, Value,
mgms JKOH/gm. o4l
Coke value,
Conredson
Ash, sulphated %w,
Flash point P.M,
(closed), °F.
Sulphur, %w,

AIR
294

Led
25,3443,

Osl

Rotring
L.45

(unused)

+883

-

320
58
Nil

0.5
Nil

445

L]

BJd.M. Oxidation Test

Coke Nogincrement
Viscosity ratio

The results on AIR

310 were

AIR

295

L4
25.3.43,

Qel
Rotring
Le45 M.

(unused)

+875

380
268,45

21,97
105

0e16
Nil

405
0,18

1,01

2405

Ramsbottom coke

obtained by the A+I.D{

AIR
296

L.5
2543443,

Rotring
or Rr.

(unused)

874

350

26945
22,03
105

AIR

297

Le6
2543443,

Rotring
M.45 M .

(unused)

o875

-

542
27042

22,06
105

)

AIR
310

June, 1943

Rotring
Le45 ex
Mersa
Matruh
district
(unused)

874
5

27448
22463
106

0e28 ¥ .

-

465 (open)

0,96
1,66
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. IZALIAN AFRO-FNGINE OILS FROM NORTH AFRIOA

From Séptember, 1942, to August, 1943, nine unused
Italian mineral asro oil samples have been captured in addition
%0 a number of castor o0ils used for aircraft engines, (See
Table III for deta). '

Summary

1. The oils very in viscosity from below 100 to above
120 grede, '

2. All the oils are of good quality with Viscosity
Indises in the range 77 to 103.

3« The oils ere generally of the Pennsylvanian or
solvent-refined types, oontaining Bright Stook.
They are mostly of U.S. origin,

Composition and Properties of the Oils,

Two of the oils, AIR.315 and MISC.26, are 120 grads
(DTD.4720); four oils, AIR.2Y1, 272, 273 and MECH.222, are
100 grade (DTD.472B); two oils, AIR.224 and 30l are more
vigoous than 120 grade, end one oil, AIR.293, is a light or
80-90 grede,

~ The oils, which ere all unused and uncompounded, are
of high quality, with Viscosity Indices in the range 90-103
excepting one which has a Viscosity Index of 77,

AIR.224 {3 solvent refined. ' The remainder of the
oils are of Pemnsylvenian type or are blends of Bright Stock
with good quality distillates, including solvent-treated oils,

The Americen origin of several of the olls is confirmed
by the merkings on the containers,



(

ITALIAN AERO OILS CAPTURED IN NORTH AFHICA

Page 8.

SIMPLE NO. ATR.224 ATR.271 AIR.272 AIR.273 ATR .293 ATR.301 AIR.319 MIsC.261 MECH.222
, (1.29) (L20) (1.35)
T
ﬁ:Date of Laba. : :
Report. 11.8.42 27.1.43 27.1.43. 27.1.43 23.4.43 25.3.43
Name' and Des- 0lio Miner)| Denso Denso Denso Lubrifi- Olio 0lio Texaco 120 Bagine oil ex
cription, ale Avio | Aziespa | Raffinera iAquila cante Minerale Minérals Tripoli 101 Salvage
R.AMotori ' Ttaliano | O.MeSeAe {Sehs T.B.Rod- Avio per Denso III 7/2/43. Depot. (FTD)
(unused oil)Lubrifi-{ Fiume R.E. aggio Motori RehoClar- (umzsed) (unused)
canti (Itelo- (unused) | Motori {unused) enty Re-
Clarenti | lusso Roma) Clarenty fined 0ils.
Roma (unused) Refined Made in
; (unused) New York TaSeire
' (unused) (unused)
TD. No. 422 592 593 594 - - - - 480
Spee .Grav; at ) .
15/4°C, .890 <899 8995 .9155 +90¥ .8905 .89 891 .893
Viscosity. i
Red.I @ 70°F. 5621 - - - - - - - -
140°F, 490 - - - 304 480 433 443 342
212°F. 109 - C - - - - - - -
Kinematic @ .
cs, 1000F, 268 285 an2 261. - 355 ' 32 ! 291.5
210°F, 20.1 21.0 21.3 17.69 - 25.17 24.63 ' 22.8
Viscosity Index. 91 95 95 101 77 96 100 93 103
Pour Pt. °F. Below 15 15 Below 15 35 0 - 10 15 t <15
Sap.Value o Nil Nil Nil < {1 - £0.05 1.1 : 1
Flash Pt.(Open) Fe 550 440 465 510 450(c3)§.) 485(cl.) - - ] 470
Coke Conradson 0.41 0.97 1.12 0493 0,78 0.60 0.97" 0058 0.95
Ash & W - - - - 0.01 N1 0,01 | .01 -
“muiphur % W. - - - - 10.40 0.15 0.14 0.15 0.37
1 | ;
Similer oils MISC.25 and MAR.119, but ' % Ramsbottom coke :
with different merkings, were also , : !
- captured in Tripolie ( 5 3
| { ! i ; H
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ENEMY LUBRICATING OILS (MECH, SAMPLES} FROM__EUROPE _AND

MIDDLE EAST.

SUSURY,

Sinee the issue of the Second Summary of Enemy Lubricents from
Europe and the Middle Eost o total of sixty-six scmples of enemy
lubrieating oils from sources other than aireraft and ships have come
to hende The data obtained from their examinotion are collected in
seven tables appended hereto, the samples being classified as follows;«

Unused Engine Oils - Fighting Vehicle types - Table IIY
Used Engine Oils from Fighting Vohicles - L A
Unused Engine Oils supplied for Civilian
: Purposes - A 4
Used Enginc Oils from Gorman non=fighting
_ vohiclos ‘ - "I
Usod Trensmission Oils from Fighting
veohicles - " VII
Unusqd Oils suitablo as Transmission
Lubricants - " VIII
Miscellanoous Lubricating 0ils - "X

The samplos appoaring in oach table are briefly commented upon
and certein general conclusions are summarised belowse

Engine Oils - Fighting Vehicles.,

(1) The engine 0il normally used in Germen A.F.Vs. is the
"Sonder~iictoren" grades This is a solvent refined distillete, possibly
from Germen crudes, blended with Bright Stock and is of high V.I. It
varies somowhat in moke up, while its viscosity limits are o little wide,
but within the 8.4.E.40 range. Motoren Eirheits is of similar quality
but of lower viscosity; the one sample from Europe was of considerably
lower pour point than those from M.E.  Noither grede is compounded nor
ere additives of the phosphorus, chlorine and nitrogen types prosent.

(2) The used oils varied considerably in the extent to which they
wore contaminateds Six of the eight appeared to be Sonder-Motoren QOel;
of the remnining two one was possibly of Russian origin end the othor
either the Einhoits grade or British M.160.

Engine 0ils = Other Vohiclos.

(3) The engine oils supplied for civilien vehicles are not up to
thae standard of tho Sondor and Einhoits gredes but aro nevertholess of
reasonably good quelity and egein may bo dorived from Geymon erude with
added Bright Stocks Ono mny hevo contained e smell proportion of
vagetable oil; the others worc uncompoundods A used oil from a Gorman
Dfosol~ongined ehassis was of similar grade to Sondor=Motoren but of
higher viscosity.

Transmission Oi;a» s Fighting Vohiclos.

(4) Informetion in rospoet of transmission oils is derived
mednly from capturod vehicles, samplos from those sources being mueh
more numorcus than from capturcd stosks. :

The oils are classified into threc groups ropresonting, aspheltie
base, mixed basa and peraffinic baso, respectively. The first group
includes oile of two viscosity grades; apart from one doubtful example
they ore uncompounded. The socond group comprises threc or perhops
four viseosity grados and provides clso oxamples of four compoundod
lubriconts, two with e sulphurisod fatty oil, one with a normal fatty
01l end the fourth with Voltol, tho last montioned lubrieant being from
o German lorry. Tho paraffinic oils probcbly ropresented one grade

e I
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only and were from o German armoured ear. Apert from this example it
is evident that there is very little standardisation of transmiseion
lubricants by the enemy. ’ v '

(5) The unused transmission oils eall for little comment except
to mention that an Italien grade of asphaltic base sontnined some %
of fetty oil. o »

Miscellaneous Lubricating 0ils.

(.6) The miscellaneous lubriceting oils comprise thirteen from
Middle Eest and nine from Europe.

(7) At least six were probobly of Roumanian origin, three being
mechine oils, two were possibly I.C. engine lubricants and one a marine
engine oil base, Threo samples were of Americen origin, their presiso
purpose boing unknown though one was & oylinder oil.  Ancther sample,
poseibly of fAmerdcen origin, appoarod to be an aoro ongine oil, One
each were probably from Reitbrook and iustrian arudes reepactively, theo
formar being en ongine oil and the latter a suporheat steem cylinder
0oils One samplo wee gonuine castor oil. v

(8) Tho remaining nino included o transformer oil whioh may have
boen partly of synthotic origin; o naphthenic oil = Bright Stock blond,
purposc unknownj throo dark cylinder oils, probebly of partial goal
tor origin and a lighter oil of tho samo typo; =« light spindle 0il and
two lubricants probably intendod for goared turbines. ,
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ENGINE OILS ~ FIGHTING VEHICLES

Table III contains particulars of six unused engine oils
representing grades which are believed to be employed in German tanks.
MECH.51 and 294 are described as Sonder-Motoren-0el and though both
are solvent refined distillates, possibly from German crudes, blended
with Bright Stock, they differ in regard to the proportion of the
latter and also in respect of viscosity; & similar difference was
noted between samples of this grade discussed.in the Second Summary of
Enemy Lubricents for Europe and Middle East to 31.8.42.  MECH.256,
described merely as Motorentl is closely analogous to MECH.51.
MECH.287 may also be Sonder-Motoren-Oel, but if so, indicates ‘& change
in make up, being of lower V.I. and higher sulphur than the others.

The one sample, MECH.279, described as Motoren Einheits Oel,
is & solvent refined distillate but differs from previous samples
(MECH.93, 94 and 99 - Second Summary) in being of lower V.I. and much
lower pour point. - The latter is probably to be connected with the
origin of the sample which appeared to be Europe (?France), whereas
the earlier ones were from N.E. MECH.30% may also be of the Einheits
grede but was evidently not produced from the same source as MECH.279.
None of the samples showed evidence of compounding, nor were additives
of the phosphorus, chlorine and nitrogen types present.

Teble IV gives perticulers of eight samples of used engine
oils taken by D.T.D. from captured German armoured fighting vehicles;
three originated from Russia and five from M.E. The oils, which
were from petrol engines represented various degrees of usage,
MECH.109 and 269 being in very bad condition; MECH.186 was heavily
contaminated with sea water and corrosion products resulting therefrom;
. the remaining five exhibited from light to moderate contamination.

The origin of the samples cannot be vouched for, since certein
of the vehicles appeared to have been run after capture and the engine
bases may therefore have been re-filled and topped up with British or
Russien lubricants. Thus, MECH.149 which is of a viscosity suitsble
for air-cooled engines, may possibly be of Russian origin. MECH.140
wes of lower viscosity than any of the others and though the oil might
heve been Motoren Einheits, its characteristics are also analogous

to those of the W.D. M.160 grads.

The remeiring six semples, MECH.109, 148, 186, 187, 197 and
269 are of a generally similar character as will be seen from the
following synopsis:-

Specific Gravity ranged from 0.886 - 0.900
Redwood viscosity

at 1409F. ... " " 205-237 secs.
Viscosity Index h " 92.99
Sulphur sesern e u " 0024 - 0.3%

Addition agents were absent and evidence of compounding was negative.
It would seem reasonsble to conclude that the originel oils were of
the Sonder-Motoren grade as represented by those included in Table IIT.

ENGINE OILS - OTHER VEHICLES.

Table V conteins particulers of four unused engine oils, three
of which were supplied for civilian purposes, while the fourth would
be expected to have a similar application. ‘

MECH.49 and 50, representing automobile oil in use in Sweden
in May 1942 ere anslogous; both are refined distillates, possibly
from Reitbrook crude, the former being blended with residual oil,
though this constituent appears to be absent from MECH.50, the high
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V.I. of which is difficult to explain; both were uncompounded and free
from additives.

MECH.243, representing oil supplied to Trondheim in Februery
1943, is & machine oil of medium V.I. and high sulphur content; it
contained some residucl material or added Bright Stock and was possibly
derived from Reitbrook crude. Some 5% of fixed oil, probably of
vegetable origin, was present, but this may heve been due to contamina-
tion; +the general absence of compounding in enemy engine oils lends
support to this supposition. :

MECH.264, representing oil manufactured in Belgium, wes &
refined product of medium V.I. and low sulphur content.

Teble VI comprises two used engine oils from German vehicles.
MECH.107 is & high speed Dicsel engine lubricont, the only example
so far encountered; it exhibited fairly heavy contamination with
suspended matter. The origincl oil was a high grade solvent refined
product probably derived from indigenous Germin crude and may have
been slightly compounded. It was of somewhat heavier viscosity than
the oil employed by the Germans for petrol-engined A.F.Vs.

MECH.1194 was in fair condition and when new was a solvent
refined distillate of medium V.I, and sulphur content, possibly
derived from Germen crude. ' :

TRANSMISSION OILS -~ FIGHTING VEHICLES.

Twenty semples of used transmission oils taken by D.T.D. from
captured Germen armoured vehicles have been examined since the last
Sumnmery was compiled. Like the used engine oils their origin cannot
be vouched for though the possibility of conteminetion by admixture
with British or Russian oils is obviously less remote. It is
somewhat difficult to assess the extent to which the characteristics
of the oils may have been modified as a result of use, but in view
of the number concerned and the relative poucity of samples of unused
German transmission oils, the used oils are regarded as giving a
fairly relisble indication of the types of transmission lubricants
employed by the enemy.

Particulers of the used samples are collected in Teble VII
which for convenience includes also data in respect of an oil from a
German lorry. The samples from German A.F.Vs. comprise two each from
Pz .Kw.I, Pz.Xw.IV, PKZ"22" end Czech tenks, three from Pz.Kw.1I tonks, .
four from Pz.Kw.III tanks and five from 8-wheeled armoured cers.
Nene of the oils was excessively contaminated with suspended matter
though they had doubtless suffered some deterioration due to oxidation.

The oils fall into three main Groups -
(1) MECH.110, 111, 142, 153, 154, 198 and 199, are of aspheltic base
and of medium V.I.; four are of high viscosity (738-893 Redwood secs.
at 140°F,), and the remainder of medium viscosity. Judging from
their sulphur contents MECH.110, 111 and 142 were not derived from the
same source as the others. MECH.11ll may have been slightly compounded
but the remainder were clmost certainly not so. :

(i) MECH.141, 146, 147, 150, 151, 268, 270, 272 (end &lso the minerel
oil from ll_9B$ are from mixed type crudes, ere of medium V.I, and from
their sulphur contents are of varied origin. Their viscosities
range from 205-~763 Redwood secs. at 140CF. and three or perhaps four
different viscosity gradings are represented. MECH.146 and 147 are
apparently compounded with a sulphurised fatty oil, while this may
possibly have been the caose with MECH.151, though presence of active
sulphur was not proved; MECH.268 is probebly compounded with a fatty
oil; MECH.119B, from a German lorry, is apparently blended with
Voltol and provides the only example of the use of this material by .
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the enemy in an automobile lubricant. .

" (1ii) MECH.152, 188, 189, 144 and 145 were uncompounded oils of high
V.I., medium viscosity and low sulphur content. They would appear to
have been prepared from paraffinic crude and MECH.189 may have been of
Pennsylvenian origin, They were employed as lubricant for gearbox,
transfer box and rear axle in Germen 8-wheeled armoured cars.

Apart from the five oils.included in Group (ili), transmission
lubricants for Germen tanks do not appear to be et all closely
standardised. Various examples of this statement are apperent in
Tehle VII, the best being provided by MECH.268 and 270, which are
goarbox oils from the same type of tank Pz.Kw.I; MECH.268 possessed
a viscosity of 299 Redwood secs. at 140°F. » Whereas the corresponding
viscosity for MECH.270 was 763 secs.

Table VIII includes four unused oils of types which would be
sultable for uwse as transmission lubricents, though only two of them -
MECH.293 and 295 - Getribe Oel - are definitely described as such,

The former is a gear oil of the residual type, though its relatively
high V.I. associated with high specific gravity presents an anomzly.
Apart from this the lubricant is analogous to the used oils MECH.110,
111 and 142 previously discussed. MECH.295 is of much lower viscosity
and is probebly a blend of distillate oil with Bright Stock; used

oils MECH.150 and 268 already mentioned, seem to be of similar type,
though both cre of higher sulphur content than MECH.295.

MECH, 258 eppears to be an Italian grade of transmission
lubricant and is probably a blend of distillate oil and Bright Stock
.and is of good quality. MECH.259, elso Italian, is & heavy residusl
oil containing nearly 7% of fatty oil.

MISCELLANEOUS LUBRICATING OILS.

Table IX conteins particulars of tweniy-one unused oils which
cannot be definitely classified as either engine or transmission
lubricants. They represent a veriety of types and grades and in the
main mst be summarised individusally.  MECH,53 obtained from Brest
is possibly an engine oil; it mey have been derived from Reitbrook
crude tnd probably contains Bright Stock; its saponification value
suggests that it is a reclaimed product. MECH.190 and 191, from
Middle East, are probebly Roumanian distiliates, the former containing
some Bright Stock; there is indication that both have been subjected
to only limited refining; MECH.190 may be an I.C. engine lubricant
and MECH.191 a machine oil. MECH.208 is described as an Italian
transformer oil; - its characteristics indicate either particularly
- good dewaxing of a distillate from Americen or German crude, or that
1t is partly, at least, of synthetic origin.

Three Italian oils - MECH.209, 210 and 212, are of high
quality and are likely to be of American origin; the first two are
similar to samples described in the previous Summary, while the third
is a cylinder oil and would be suiteble as a transmission lubricant.
MECH.211l, also an Italian grade, is e blend of naphthenic oil with
Bright Stock. MECH.213% and 214, again Italicn, are probably S0
- refined Roumanian distillates, containing no Bright Stock; gormer

mey be a heavy engine oil and the latter a machine oil; both are of
low V.I. MECH.216, described merely as 'ceptured oil! is of high
V.I. and would eppear to be o solvent refined oil blended with Bright
Stock and may be of American origin; it is probably an aero engine
oil.

MECH.260 is & German lubricant, reported to be superheat
steam cylinder oil donated to the Turkish Railway Commission. Its
properties, together with other information aveileble suggest that it
moy be & de~-asphaltised residuum from Austrian crude.



MECH.261, 2 and 5 representing lubricants manufactured in
Belgium for the Germens zre derk cylinder oils of high gravity, high
sulphmr znd low V.I. MECH.263, also of Belgium manufacture, is of the
seme type znd though of 2 viscosity suitable for I.C. engine lubrice-
tion czm hzrdly have been intended for this purpose. The cheracter-
istics of 211 four of these oils point to a partisl coal tar origin,
this being perticulerdy likely in the case of MECH.263 which is of
ummsuelly high speecific gravity. '

MPECH.2B4 from Stettin is a conventionally refined naphthenic
distillate similar to that produced from Roumanian non-paraffinous
crude end might be intended cs a base for preparation of merine engine
oils.  HBCH.251, from France, is also a distillate, probably of
Rownenisn origing it could be described as a light machine oil.
MEHCH. 289, zlso from France is & light spindle oil of medium V.I.

MECH.Z32 and 333 are Italian oils and are probebly intended
Zar the same purpose which from the description of MECH.333 may be
lubrication of geared turbines. They ere medium viscosity machine
oils of relatively high V.T.

Finally, MECH.215 (not included in the tebulation) represented
o gemuine cestor oil captured in M.E. :



I4BLE TIIX.

UNUSED ENGINE OTLS =

FIGHTING VEHICLE GRADES.

Pege 15.

oo s

Examination of Saponi-
diable Mattoer

Addition Agents

'
t

Phosphorus, Chlorins and Nitrogen cbsant.

MECH. NOS. 51 256 279 287 294 303
Dato of l‘QpOl't 20. 8.42. 17. 5-43- 12, 7.430 160 7.43- 22. 7043. 190 8.43¢
Origin M.E. M.E. M.E.W. N.A. M.E. M.E.
(30, 5.42) Tripoli (23. 4443) (Soumse) - (Hersa ietrud
10. 2.43. . prior 2o
23s 3443).
Sourcc or deseription Sonder Motorenol Motoren Wifo. Sonder bt o
Motoren- Tr. Ednhecits Motaoren—-Ocl
0el,T, Wifo. 0ol (Huile T, Wifce
Auto).
Used or Unused Unused Unusod Unusod Unused Unusod i Umsed
0i1 as rocoived: , ‘ f
Specific Gravity at 60°F. 0.885 0.885 0,903 0.898 I 0.895 i 0,906
Viscosity o _ ;
Radvocd sote. 9 140 ¥, 202 225 173 233 242 i 162
(Soybolt) secs 3 100°F. 667 840 589 | 822 T ' -
" secs.g 210'F, 725 81.7 64 - | 18 L b -
Kimematie Viscosity at i
100°F. CSe 144.3 18109 127.6 17708 i 176.1 i -
| 2
at 210°F. cs. 13.79 116,15 11.47 15.22 |  15.38 -
Viscosity Index 99 99 ! 93 95 88
Pour Point - °F, -5 -5 - 20 5 i 1o -
i
Saponification Valuc !
mg. KOH/gme 0.3 0.6 Bolow 02 0.15 1.2 ; -
Sulphur - % 0,22 0.30 0e7 0.6 0.3 0,25
Ash = ¢ : Troce - 0.01 Below 0.01 0.01 Hegle
iish (sulphated) - % . - 0,02 - - - -
Ramsbottom Coke Noe 033 0.38 0420 052 0e51 0.13




TABLE . Page 16.
ENGINE OILS FROM CiPTURSD GERM/N FIGHTING
VEHICLES .
* i . : , ] ; 1 * R :
MECH. HO. ) L 109 i 140 )18 § 149 ;186 187 - P 197 Po269
Dete of report i Tel0.42 19, 142 | 4. 3.43. | 21,4443 L 21. 4443 21. 443 ¢ 294 3443 i 10. 8443
Origin . D.T.D. ) 4 DJT.D. ) . DJPD. ). | DD, ) i DJTWD. ) p.T.D.. ) !  D.TD. )} D.TD. )
| 23.6442) | 13.8442 ) | 25.8.42) | 2548442 ) 10.8442 ) 10,8042 ) 26e11e42) | 1244e43e)
‘Source . Germon tank | Lotest .| "PKZ.22 | Czech Germon 8= 4.0 i German ! Garmen Tenk
’ i PzoKw.III = ¢ Germen - ! Russian" | - Light : wheeled :  Command Pz Kne IV : PzuKa.I
[ ex Russiae. ; PzKw.III P | Tonk.. i Fighter :  Vehicle. { - (Libye) Comnanders
b | tonk eeptured | - i, Vehiclee | | Tonk, i (ex M.E.)
; | dnliby - | - I
3 ; | ipril 1942, | | | | 3 |
Uscd or Unused | Used | Used . Used . Used | Used % | Used’ | Used | Used
0il as Roceived DR t i i ' %
Totnl suspended mrtter (insol. in i o : | ' ; {
; benzena) = % P 1.68 © 0431 L0461 L 0.23 - | 0431 . { 0.19 i Lab
! isphaltenes {insol. in I.P. spirit).% 0.21 003 Y005 . 0.01 P - L 0403 i 0.01 E 0.03
! Tnsoluble in Potrolcum L‘ther -9 - : - |- | - - ' - - -
! Woter - % Nil ¢ Nil ’ . i3] | 03 540 ’ 1.8 » Trace S = N
i ish (on Petroleum Ethor In.,olublc) b= .- _ e - - ‘ - . Y i -
i ish (Sulphated) = % i 1.09 o1 0435 | 0.38 0413 - b 0e29 0.41 124
; Ash = % b= P L. LA 0.73 o= - -
! Composition of ish P 1 ' i : i ; '
; Acid Insoluble = % 3 X P10 34 (Mgo 49%) i 13 30 P 185
§ Goppor, tin ond lond oxides - % - LR Lo ; - i (mecl 29%) | - - ; -
: Lend as PbSO, - 54 P |- v - g (Fog03 ; - __ - 14
: Romaindor of Ash | ¢ Iron and = ! i&;inly [ Mpinly Mainly i E o : Mainly - Mainly Moinly
| : | coppor ! iron j iron iron +ily05 _ ) iron iron iron
i | oxides. = ;. oxide. | oxide. oxide. : ' oxidos ~ oxide. oxides
E Diluént - % P 1a7 P 1349 4.1 1.7 146 L1043 6e2 840
Addition ngon‘ts | Ceeeeesenes « Phosphorus and chlorine sbsent ...... . - ! « ..Phosphorus and chlorine cbsontee.e
Aftor Removel of suspended metter and diluontg , , ' ‘
Specific Gravity at 60°F. { 0.897" 0.886 "1 04892 | 0.908 0.886 . 04900 04892 0.889
. . . . o i ) approx. .
Viscosity at 140°F. (Redwood) secs. { 205.5 164 208 ' 1 434 2317 go};p ') 222 ; 208
‘ | i P B - (approx-) i
" " 100°F. (Seybolt) " L7110 540 685 i 1830 820 - 745 LT
mooomo210%, () M L 2.5 63.5 735 | 115.5 78 - 7. -
Kinemstic Viscosity at 100%F. - cs. i 154 113.9 ~ 155.5 : 384 175 - 160 154
" W, " 210%F. - cs. | 13.5 11.1 14.0 2344 15.2 - 14475 14.0
Viscosity Index o ' P92 89 P94 84 . 94 - 99 . , 95
Flash Point = Opon ... F. IS - L4445 ’ 535 - - 445 ! 410
Pour Point «- OF. : i Below =5 10 | Below O - - 10 ! Below 10
Acidity = mg.KOH/gm. i 05  0ll © 0ud o 05 - 0.2 Ol 0.3
.Saponification Velue - mgeKOH/gm. I 246 0.6 0.7, Ce2 0.8 - 1.2 : 2.7
Lsphaltenes (insol. in I.P. Sp:.r::b) . 002 Nil 0.01 Nil - 0,013 0.0l ; Balow 0,01
Sulphur = % | | 033 0423 0438 0.12 - 0.2 0439 026
Lsh (sulphated) = % - - - - - - - i 0403
Ramshottom Coke No. o v ‘ - - - ; - - - ; 0469
Refractive Index at 20 C. P1.4923 | . 144913 1.4903 1.4915 ! 1.4910 - 144912 ‘ 1.4876
Examination of Sapon:.fiubla antter * Petroloum | - ‘- - : - i - g -
. ; origin. i i " | 1
: i 1 | ! !
! | ; i

* Cortained
60% watery
sludge;: oil
layer '
examined.
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TABLE V _
UNUSED INGINE OILS - EMPLOYED IN CIVILIAN SERVICE
.,——-,:-.g-_———-f ————= T
MECH, NO. 49 50 243 264
Date of Repord 24,8.42 24.8.42 16.4.43. 2.6.,43
Origin M.E.W, v M.E.W, M.E.W, MeE.We i
Source or Description Lubricating 0ils for motor Lub.oil supplied to 011 menufactured in
cars obtaine@ in Sweden ell I.C. vehicles Belgium for the Germans.
during May, 1942, Trondheim Feb.1943 Probably unused (after
Used or Unused Unused ' Unused Unused dehydration and filtration.)
0il as received:- T Mhersl o™
Specific Gravity at 60°F.| 0.902 0.909 0.920 0,920 0.918
Viscosity at 140°F.
(Redw.) secs. 131 159 150 - 164
at 100°F.Saybolt secs. | 424 530 -499 - 554
" 210°F.Saybolt secs.| 56.7 63,7 59 - 63
Kinemetic Visecosity :
at 100°F. cs. 92.5 115 109.12 121.4 119,8
n  210°F. cs. 9.4 11,3 10.02 10.43 11,15
Viscosity Index 83 1<) § 74 67 83
Pour Point - °F, -5 -5 .0 - 15
Saponification Value
mgoKOH/gn- 1.0 2.4 ’ 10 - 2.0
Sulphur - % 0.7 102 108 - 0.55
Ash - % ' 0.02 0.04 ~ - -
Ash (sulphated) - % - - 0,015 - Below 0.0l
Ramsbottom Coke Noo 0.41 - 0.26 0.41 0.44 0.52
Examination of Saponi-
fiable Matter ' - - Free and combined - -
Fvo - 4.7%- PI'O—
bably of vegetable
_ origin.
Addition Agents None None ‘Phosphorus,chlorine - Phosphorus, chlorine and
and nitrogen absent. nitrogen absant,.




TABLE VI

USED ENGINE OILS FROM GERMAN VEHIGLES

Page 18,

MECH NOeoooesscansoscscsssncssncssncncsnccne
Date of repor‘h...gu..u..................

Origin €000 0000P0B00000000080 000000 R0Re

SOUCE evesssscccnvncrssssidtossstantecscases

107

159042

Mo

1.6.42,

German 4-cyle
Mercedes=Benz
Diesel chassis

1194
19.9.42
MoE.We

German lorry
entered from
Occupied Francee

Used or Unused swssacsenisctsrsncscscacecse

Oils as recoived.
Insoluble in Petroleum Ether
Ash (on Pot.Ether Insoluble) ¥
Diluent 00000000 00OR00000S s

Specific Gravity at 60°F,
Viscosity at 100%F.Saybolt scecse

" 1 ZlooF‘ ’ n 11}
Kincmatic Viscosity at LO0°F. cs.
" non 2100F, ®

ViSCOSitYV IndeX vecsocsecsscsasnce
Saponification Value = mgeKOH/gm.

Sulphur coeveecsctscncctscscracas %

Used Used
1.2 0.25
De2 0.15
Trace 6
After removal Recovered | Recovered
~of diluent & minerel Filtered mineral
- filtration oil 0il oil
" 04891 0.891 0907 0.900
900 924 584 531
85 . 87.1 61.8 606
195 200 12645 s -
16,85 17. 10.75 1044
100 100 - 67.6 15
4.5 3e¢H
0.47 0461




TABLKE VII

USED TRANSHTSSION OILS FROM GERMAN FIGHTING VEHICLES .

]

Remainder of Ash -
hddition Agents

After removal of suspendgd matter:
Specifie Gravity at 60 F.
Viscosity at 140 F. (Redw.) sees.

" " 200 F. " 0 ]
Kinemntic Viscosity at 100 F. cs.

cn " " 210°F. "8
Yiscosity Index

Flash Point - Open - OF.

_ Pour Point : °F.
heidity - mg.KOH/gm.
Seponification Value - mg.KOH/gm
Asphaltencs (insol. in I.P. spirit
Sulphur o
Examination of Saponifiable Matter

0.943 - 0.940
7690 600

169 143,5
50(approx) 65(approx
420 415
.20 . 20

1.4 1.2

8.7 6.6
2.46 1.50
0.83 0.84
Acids Slight
probably cvidenge
of petro- of
leun fatty
origin acids

Mainly Irox Oxide
FPhosphorus and

- petro-

0.920
418
110.5
380 -
22.0
75
435
15
0.4
4.6
0.58
0.66
Acids
of

leum
origin

Chlerine ibsent ——w———

0.943
738.
166
775
32.
69
405
20
0.5
9.2
3.50
0.80

MECH NO. 116 - 111 . 141 142 146 147 .
Date of report 7.10.42 7.10.42 19.1.43 19.1.43 4.3.43 4.3.43.
Origin " D.T.D. D.T.D. D.T.D. “D.T.D, D.T.D. D.T.D.
123.6.42 . 23.6.42 13.8.42 13.8.42 25.8.43 . 25.8.43
Source Gearbox. Final Gearbox. | ' Finel Bevel box. Gearbox
‘ Drive. : Drive. "PKZ22 Russian"
German tank Pz.Kw.III| Pz.Kw.III{tank cap- i ‘
ex Russia tured in Libya
' Apri) 1942
Used or Unused Used Used Used Used Used Used
0il as reeeived:
Total suspended matter . . ’ -~ -
(insol. in benzene) ¥ C.30 0.23 0.07 . 0.09 0.2 - 4.1
Asphaltenes (insol. in I.P. . . o
spirit) . = - 0.68 - 3.80 0.12 0.13
Vater .k 3.0 Nil 0.13 Nil 0.1 Nil
Ash % 0.22 0.17 0.02 . 0.03 6.13 * . 0.05 ¥
Composition of Ash N : Hainly Iron Oxide
Aieid Insoluble % - Presgent Presenf - - - Co.-

Phosphdrus:and
chlorine absent.

See below
0.928 0.931
374 - 396 .

. 102.5 - 108.5
320 346
20.4 21.7
89 g2

. 425 )
5 0
0.5 0.7

" 1543 1646

- 0.03. 0.02
1.57 1.48
Crystalline acids
isglated. M.P.

33 C. (Sulphurised
fatty oil present)

origin |

150 151 152 188 189 | 145 | 155 |
21.3.43 | 21.3.43 21.3.43 |. 21.3.43 21.3.43 | 21.3.43 | 21.3.43
D.T.D. - | D.T.D. D.T.D. D.T.D. D.T.D. | B.T.B. .; B.I.B. -
25.8.43 25.8.83 25.8.42 10.8.42 10.8.42 | 25.8.42 25.8.42
Bevel box. Gearbox. Gearbox Gearbox Axle 0il: . Trapsfer Box
Czech Light Tank - German 8-wheeled A.C. | Germen §-vheeled L.,
o Type - Type - | Tyee - | Type -
SO Fighter o : !
1 i :
oo e foin + s ‘ : SO TSR
i f é } §
' | ; | s s,\ u
Used Used Used | Used i Used | Used | Ussd |
“ o |
10.18 0.53 0:23 ¢ 022 | 234 4 %8 G.35
0.28° | 0.27 0.05 | 0.5 |  0.38 oo a3 |
Nil i Nil Mil t Trace 0.2 i 6.25 | Trae=
3 ! : % : . :
9 | 10 110 o1 . 8r 8 % g
! Mainly Iron Oxide b
Pnosphorus, v : ..———Phosphorus and chlorine aizent !
chlerine and active ’ a i
sulphur absent. ; i
N v . ]\ | i
0.930 0.924 0.907 0.908 0.85% c.9¢5 ' 0.300 !
2517 205 433 428 388 43& : <1¥
76.5 67.5 119.5 - 1 17 111 123 .
217 165 - - - - - !
14.85 1244 - - - - e i
65 - 63 92 - - 88 92 36 ?w é
405 020 445 - - 430 “5
Below 5 Below 5 15 20 30 15. 28 ]
0'9 007 047 0-8 1.0 9'.8‘ ] 1.2 ::
5.6 5.3 2.5 2.0 | 2.0 2.5 2.0 \
0.05 0.12 0.003- | 0.004 | 0.06 i .l 8.1z
1.20. - | 1.62 0.54 |  0.48 0.50 | 0.0 @43
Ixtracted acids - - - - S ;
considered to be ; ! % .
of petroleunm : ; :

¥  Sulphated Ash.

CONMID,



TABLE

USED TRANSMISSION OILS FROL GERMAN FIGHTING VEHICLES

Page 20

i . : i N N : "
MECH NO. . 153 - | ‘154 | 198 199 | 268 ‘270 - 272 11198
- Dete of roport 21.3.43 1 21e3a43 - 1 30.3.43 30.3443 | 10.8.43 | 1068443 g10.8.43 19,11.42 ,
Origi.n DeTeDe chToDo E DaTeDe D._T.D. 1 DeTeDe ; DoT;D. ! DeTeDe M.E_.W, I
N 25.8,42 125,8.42 [ 26411442 26411.42 t 1204043 P 1244043 ' '12,4.43 o
' Source Gear and 5Final ! Gearbox Final | Gearbox i | Gearbox ! Gearbox German lorry:
bevel boxes, ;Drives i . |Drive. German teuk | German_tank German tenk entered from
Pz.XwlII 'bank ! German PzeKweIV (Libyz) Pz.Kw.I ex Prelwel | Py KweII Oscupied
H tank. ! M Ea . : Wﬁderﬂ ' ;F'rance. : o
! l : OX MNesa { H : S
Used or Unused Used , Usod Usod Used i Used , Used %Used Used
H 1
0il as receivods i i i |
‘Total Suspondod Mettor (Insol. in | ! i ‘ : ;
: bonzene) % | 0.26. | 0439 0.3L 0429 | 0.03 | 0e19 ' 0.12) 4 °
Asphaltenes (insol.in I. P.spirit) 4 | 3.89 | 2476 2402 1.86 i 0.19 | 058 1 0.54) ‘
Weter 4 1 N Pl Nil . Trace P ilegle | Negla | Hogle -
. Ash £ | 0.19 i 0.28 0e23 0.21 i 0,02 | 0,08 ,k0.15 p
Composition of Ash , ! Mainly iron ‘
- . » ] : ! i oxidsee. E ‘
Acid Insoluble . 7 21 ' | 30 23 ' 6.5 - ' : 46 : 37.5 -
Remainder of Ash Mainly Iron Oxide Oxides of iron, eopper o= ' : ¢ Oxides of ‘iron, copper - !
‘ and tin. ! - and tin. i
Addition Agents Phosphorus, Chlorine Phosphorus and chlorins I Phosphorus, chlorine and .act:.ve Sulphur - !
. ' and active sulphur absent. absente | 5 | absente - L o
Aftor removal of suspended matter: - i ; g Recovered Oil.
Specific Gravity at 60°F 0.947 04945 104956 104958 04933 E o.923 | 0,926 | 0,954 i (0.925)
Viscosity at 1409F.(Redw.) - secs. 506 | 454 83 . | 888 299 L 763 7130 P ; -
momo2000F,( " ) - 126.5 113.5 | 191,5 ' 190.5 86 b1 | 169 - ? -
" " 100°F,.(Saybolt) * - - - S - { - L - 998 o (763)
n n ZIODF.( " ) L - - - o - ‘ - - 1 9244 g (74.1)
Kinomatic Viscosity at 1000F. cs. - - - - | 255 | 795 725 216 . (165)
© ™ 210°F, cse - - - P - 16.8 i 3440 i 338 1846 ° | ( 14.2)
Viscosity Index - - - e 70 - L 74 | 81 103 | 753
Flash Point (Open) F. 410 . 430 440 | 450 430 475 | 440 - | -
Pour Point ~ oF. 10 5 20 20 | Below 15 | 20 | 15 .- y -
Acidity - mg.KOH/gm, 1.0 0.6 1l 1.0 | 0.7 | 0.6 ' 049 L - | -
Saponification Velue-mg.KOH/gm. 5e5 o 4.6 843 93 't 9.0 i 60 i Ts0 2445 E -
Asphaltenes. (insol.:l.n I. P.sp:.rit) 4 | 3e54 2455 2409 1195 ! 0eld 1 0650 1 0e45 - | -
Sulphur 9 | 1e32 _ 1.31 151 - | 149 1.24 P 017 | 0448 2,61 ! -
Examination of Saponiflable Matter - o - Acids considered to be Fatty oil ! Fatty oil 1F9-'htf oil Apparently
of petroleum origin. | probably | unlikely to- | very blended 5
| prosent but | bo prosat. i unlikely to ‘with !
) i | not provods i : i bo prosent. Voltol. i
: | ; | » §
! t | ! |
| i ; i |




TABLE VILX

P&ge 21.

UNUSED 0ILS OF TYFES SUI'BABIE FOR USE A8 TRANSJISSION IUBHICANTS.
Mech. Noe 258 259 ° 293 295
Date of mport. 19‘30 43. 19030430 2207043p 220?.43.
Origin- MeEe MeBe Melie MoEs.
Desexiption. Ultra=Denso Specinsl 0il Soce Getriaboel Getrisboel
v AeNeIoCe Lubrifie Cingolio Vario Rex Wifoe
R.E. lubrivite Genova Getribe.
ReEo
- Usad or Unusod. Unuseds Unused. Unuwscde Unusaede
0il =s rocaivod: _ .
Specific Gravity ot 60°F - 0.922 G962 0s 947 0930
Viscosity ot 140° Fe Rodwwod sacse - - 656 282
" * 100° F. Szybolt soes, - - 3100 1108
" m 210° F. n - . - 149" 72
Kmnomt:.c szcoan.ty ot 100°1-'. eee CSe 439 1750 67043 239.4
" 2]0 Fe coee CSe 23.7 43,0 31081 Iﬁoﬁ
Viacoaity Index T2 34 9 71
Flash Point = Open «ee °Fe 475 495 375 -
Pour Point ' Y Y OE'O Balaw 1'5 30 39 35
Addity ~ mgeKOH/ gme Nogle 242 “ -’
Saponification Value — mgeKOH/gme 2 2 4e5 N
Sulphur emsce - - 0. 85 09
Aﬂh esse - Ld 0011 0‘02
Ramsbottom Coko Noe - - 4422 1e57
Conradson Carbon eee I1.12 34 - -
Exmination of Saponifiable Mattor - 64954 ) - -
Fatty 081)
Addition Agomnts - - Chlorine, phosphorus and
' nitrogom absonte




{contd.)

' . DABIE IX oo e - Page 22,
mscELL@ QUS _LUBRICATING OTLS. VN
: MECH. 0. L o 190 191 . I ~53 ) ] . ; 208 209 210 ; 212. ‘ m ‘ 213 s .216 ‘ ,
- Date of Report eesceescccsscccccocasns 12.9.42 ‘1209_04_2 1 5e10.22 4e12.42 4-12 42 . 4.12.42 b £Ji2e82 41222 . 21222 LelZef 12’2'4‘2_ ‘
- Origin sreersveineiiiniiensienienenne, M-E. HeEe I 0 | IR rm-E- ! M. . MeE. (EEw MR B T
Description eeseceses senvsscscsscseced” Enery Lubricating 0il | . Huile - ! Okio i 0lio b . olie 4 H 0lio - ‘Ini@ 5 ;. Qlio ; 0lio G?Ptured
: Drum Drum | Provemant | TIsolante | Minerale| Minsrale | Minerale | Iimerale : Ihmerzle '  IHmnersle 0il.
: 1 marked ! marked : do 1'ersoral, Releper ~ :Dongo. | Densec ITT | Deasc I .. Fxtre ¢ Seri- i Fluido :
i - Noel70  ; Relfarina |  do Bros i . trongforme- | Cleranty " Demsos . Domnsoa Rede
: ) | ! tori od ! Refined | o : Silbe-
:’ ! ,‘ { interrutori. oilsg. _‘ o .. fcnom.
/. Uscd OT Unusod seeceesosscsassssonres Unuscd “Unuscd | Tnusod f Unused 5Unpsod Unuscd ;  Umusod {* Umged ! Tmsed .  Tmssd Unused
, 0il as received - . T ‘3' e : . i
| Specific Gravity at 60°F. eeecveeos 0.918 0.933 0909 t 0.877 0.894 0:894 b 0.897 P Be9L2 i 0e92% f D515 0.893
|- Viscosity at 100°F. (Redwood) gecs- . b - b= - . 2167 P Ixse Pooe - L - =
% m 1400R. S - |- 165 - 336 626 P332 Lo .- - - 342
% "' 2120m.  w " lo- - b- 86 130 P8 - L. - S
- " " 103°F. (Saybolt) gecge - ) 566 . Po- - - - Pl P- : - 1233
A "o w2100 L R R 631 I - - - P , - - T
Kinematic Viscosity at 100° F- cs. 119.9 ¢ 87.1 122.5 12.59 - - © 453 P21l ] 96.3 267
L T 928 744 1.1 2.78 - - - ;25 1 132 | B2 . 20-98
ViBCOSl'by Index ooo-..ooo.-.o.ooo-o 3 36 : 1805 79.6 ! 88 - 94 85 h 7& ‘ g 36 i 36 300
;  Tlash Point - Open eeceesesveessFe | 415 395 - ius - P5 .40 . a5 | 422 iy
N Pour POln‘b ®osecsscccaans .o.oo..oaoFD Below 15 30 - l} BelO?J -30‘ - Belcw 15 Belw 15 ‘: ’ Balm 15 ' Below 15 % Below 15 10 N
Acldl'by mgOKOH/@o ®esevssevsnces Negligible ' 0004 - f Ni_l - - l\Iegl- Neg.u' ! wi i E’Q@.' i m@-‘ BB]‘W 0'05 A
Sapomflcatlon Velue - : o . ~ Lo ' ; ; '
mg.KOH/g'no ®os0escns 0055 0-92 3-9 ? " - 0.56 : m. f m._ ;' mo 1 m‘ m‘l.
I Aaphaltcnes (insol. in I.P. ' - ; - P B i o
! . ] splrl’t) obtoo.lu - bt - 5 - - b ‘; - g - %‘ - 3 - =
! Sulphm' oeo.o--o-o-.o.-.ooo..-. % - - 1.39 f - - - - ?' - B - ' - 0-35
f Ash oco.o.'l-onoo--.'o-ooo..nooo % - - 0.01 -.. - - - 5 - ;; - ! - Below 0.01
=‘| RaMSbO‘btom cOkG NO. tececsasssroae - - : 0046 ‘ - - - - E - x - b A 0.70 Oy
‘1 ,Conradson Carbon . **ecccscroee % 0026 F- 7 0.04 - ‘ 0.2 - o 1.1 0.81 ? @-89 ;} ©-20 . : 139@-" . =
! Addl'blOn Agonts ®e0e0esctccccsone - : - - . i - - - - . :,i - ; - i - Nltro.gen’
: : i * : i chlorine,
i | ' i ] phosphorus
; ! ; & sulphur
3 ' f ; nogative.
1 L ’ 5& B -
| . :
| | ; i




T4iBLE IX. ' Page 23.
KISCELIANEOUS  LUBRICLTING  OILS.
MECH. N0 260 284 261 - 262 265 ~ 263 291 332 l 333 .289
Doto of roport 29, 5.42 21. 5.42 2. 6.43 2. 643 2. 643, 2. 6.43. 12. T.43 12, 7443 1 124 7443 23, Teir2
Origin M.ET. LB, H.E.T, M.z2.7. Lieliate M.E. T, M.E.7. e S 1.E. E.E.7.
Deseription German - "nskinoil=| 0il monu= 0il manu~ 0il menu=- 0il menu- Huile do Italian Lubricants Coupazc
Supcr—heet Destilat” fectured in factured in factured in factured in Grazissage © 8X ASHOYD. rJH
stecn (stottin) | Belgium for Bolgiun for | Belgiunm for | Belgiwm for | F.N. ! Qlio Olio Horstel
cylinder Roported ths Gormons. tho Germans. | the Germanse | tho Germans.| (Herstal Fluide. Turbelinc. . Nov. 2.
0il doncted | originated : : -
te Turkcy Rumania.
1942, ‘
Used or Unusod Unused Uhuscd Prcbably Prcbably Probeably Prcbebly Unuscd. Uhuscad Thused husod
: ) Unusod. Used ¥ Unused. Unused.
(after
dehydration
& filtretion)
0il as rocedived - o , '
Specific Gravity at 6CF. 0e970 Ce955 Ce559 0.951 0.965 Ce971 | 0.913 $.915 0.913 0.834
- Viscosity - - ' :
Redwocd sccs. @ 100°F¢ . - 92C - - - - - - - -
n ' ’ - :
Rodwced sces. @ L40%F e 2269 215 516 757 1091 164 101 - - 4
" . ) - .
Rodwoofl sccs. @ 200°Fe - 66 - - - - - - - - .
u . .
Saybolt sccs. @100 Fe - - 4161 4137 6557 612 - - - 76
n E .
‘Spybolt secs. © 210%Fe - - 15G 152 173 58 - - - 36
Kinematie Viscosity A ,
et 100F. cse - 3897 - 90C.6 89544 1419 13243 - 88.4 78 14,71
" at 21OOF0 CSe . 62082 - ' 32.C6 3204’8 3701 9.72 - 8-7 8.‘1- 3.12
Viscosity Index 22 Below C 51 54 27 . 32 - 80 82 74
Flosh Point = Open - CF. 576 - - - - - - 415 395 -
Pour Foint v OF, 50 Ibout 10 3C 30 35 Y - Below 15 Pelow 15 Approx. 40
ACidity - e KOH/@' ' - 0.5 ’ - - - - - 0005 0006 - ) .
Seponificaticn Value ) - - 0.6 4e3 S Oeb - 09 CoT C.l
(ng.KOH/gm. ) -
lisphaltenes (insol. in I.P. -
Spiri‘t) ) OQO6 - 0.18 0007 0019 0.20 - - - -
Sulphur % 1.2 - 1.85 2.2 2.45 2e3 Ceb5 043 Oe8 0455
hsh % - - - - C - Below 0.0l - - - Bolow Ca01
Lish (Sulphotod) % - - Belew C.01 Delow 0.01 Below 0.C1 - - - - -
Ramsbottom Coke Noe - - 2.65 - 2.6 248 - - - -
Conradson Carbon % 5.4 Ce36 - ‘ - - - - 0.09 0e22 -
iddition igonts - - Chlorine, Chlorine, Chlorina, Chlorine, - - (8tean Chloring,
' Phosphorus & FPhosphorus Phosphorus Phosphorus ' Emilsion Nitrogen &
Nitrogen & Nitrogen & Mitrogen & Nitrcgon Noe =710 Phogphorus
ebsent . ebsont.e ebsente ebsente SEeCSe ) ebsonte
# 3rown woter
in o0il emul~ |
sior with
scparated .
wetor (as
‘received ).




I Y
ENEMY LUBRICATING OILS (MARINE SAMPLES)

Since the issue of the Third Summery on Enemy Lubricating 0ils :
a further total of 60 Marine samples have been reported upon. These |
are tabulated in the following Summery under the headings:

No. of

Semples Table
High Speed Diesel 0ils 43 X f
Heevy Cylinder end Gear 0ils 3 XI i
Merine Stcem Engine 0ils 3 XII ‘
Miscellaneous Merine Lubricants 7 XIII
Samples of Analysed in Noxrway 4 XIv

- Q0f these the most important both in numbers and significance
are the diesel oils acquired from captured fishing boats and escape ,
boatse All the oils in this class have been teken from vessels i
sailing from north Ruropean ports. Only one marine sample has 5
been obteined from an Itelien source.

High Speed Diesel 0ils

Most of the samples examined have had the advantage of being
unused, They are all satisfactory for the purpose intended and
indeed, judging by the modern outlook on the requirements of lub-
ricating oil for high speed and medium specd diesels, they mey gen-
erally be described as good elass olls,

MAR,113, an oil from the Nevel Stores at Gdynie, which has
a viscosity index of 80 and may heve boen derived from Henover .
type oil, end MAR.Y2, vhich has a viscosity index of 103 end is Co
likely 4o be & solvent refined oil from indigenous Germen orude oil,
are the only oils having e viscosity index higher then 75. Eighty
per cont., of the remeinder fall within the V.I. range 50 - 75 end mey
oonsequently be regerded es likely to be reasonebly detergent im
neture. It is to be noted that MAR.72 is the highest viscosity oil
examined end it mey have been originally intended for another purpose.
It would probabiy conform, in fact, to en "80-second" aircraft oil.

In aotual viscosity the oils fall into three groups, of which the
lergest is a medium class comprising two-thirds of the samples end
having viscosities around 60-seconds Saybolt at 210°F, A heavier

class renges from 70 to 75 seconds, whilst three samples are in a
- very light class end heve viscosities ebout 52 seconds Saybolt at 210°F,

These last nemed oils ere obvicusly intended for vessels operating
in Arctic waters, They have pour points of -15 to ~-10°F. eand contain

no Bright Stock.

Of the medium and heavy medlum w}iscosity oils over eighty
per cent. may be regerded as containing Bright Stock.

Whatever the viscosity index the oils are all well devaxed.
The highest pour point is 20 ¥. and the lowest -15°F. but the bulk
range between -5 F. and + 5°F,

Judging by their eppearance, neutralization and saponification
velues and ash content, the olls are all well-refined. The con~
clusion haes been drewn that those which ere wholly distillates ere
of Rumenien non-pereffinous origin either conventionelly or sulphur
dioxide refined, whilst those conteining Bright Stock ere similer
distilletes blended with cylinder stock or residuum from indigenous
German crude oils, probebly Hanover or Reitbrook.



Enemy Lubricating 0ils (Merine Semples) (Comitd) .

The viscosity clegses sre gquite well merked, so thet it seems
probable production specifications msy hewe besem drzam wp on =
viscosity besis, Arbitrarily described es Ligiht, medium =nd
heavy medium, they would eppeer im gemerel to h=ws the follow-
ing epproximete cherszcteristics:

Viscogity, S.U., at 2L00F, Sem eam wom

Viscosity IndeX.eeervereer Less Them 50 50 - 75 Less then 75
Pour Point'. Cre e esEsBnEHLLS —M- @%‘- :L@@E‘n
Cerbon Residue,

Remsbottome evevrennoee Ce20 LoD DD

Heavy Cylinder and Gesr Qils

The purpose of these samplss i3 not entirely clsar,
MAR.114 may be an uncompounded steem cylinder ofl. MAR.165
is of similar nature and might elso Beve besm Teszrded 25 =
steam cylinder cil though 2 goed deel lowsr im viscosity. Tt
was taken however from e diescl wesssl kewing & mormel typs
engine oil (MAR,165) end must therefore be regerdsd s 2 gesr or
heavy gensral purposge cfl. .

The Italfen oil, MaR.11%, is a high srede solwent refimed
heavy diesel Iubriceting oil end is probebly of iLmericzn orisin,
It would be suitable for the cylinrders of the meim engimes of »
large diesel driven ships.

Merine Steem Cylinder Ofls

MaR.94, teken from z Swcdish fenter cheriered by the
Germans, is & conventionzl merine cogime oil conpomndsd with a
high prcportion (about 154) of blowm repe se=d oile

MAR.120 and MiR.IZ1 ero imerestinmg os teims stzted to
represent the quelity generzlly meds eweileble for Gemmen
shippinges The hesvier cil, used for stesr cylinders, is cam-
pounded with 4% rape oil; the lighter, wsed for lmbricating
reciproceting parts, is compomnded witk 5% Sumflower oils

The anslysis of the steam cylinder ofl shows if to be of
good class though retler lower is viscosity then recommended for
British Services., The extent of compoumding is thaf mormslly
used in steam cylinder ofls, but is mof siricily peccssErye
The corresponding British Serviee grede is wncoampounieds

MAR,.121, on the other hand, is of poor owelity. It
appears to be the type knmown es Emmemisn 00 comtainimz ebomb
5 of fatty oil. This quantity of fetty ofl is imsufficient
to ensure good emulsificetionm of beerimgs, guides, ctc., partic-
ularly with selt weter. Corresponding British oils wonld cop-
tain up to 20% of blowm repe seed oile

Both these olls had beer complzined of by the Norwsgism
engineers seiling the vessel for the Cermems, =zad the compl 2int
regerding MaR.121 eppeers to be justificds

Miscellensous Mering Lubricents.

These call for no speciel remexrks,

Semples Anelysed in Norwey

The four enelyses of merine lubricsting cil im this gromp
repregsent ofls imported into Ferwey froam Germemy end =s such
warrant specizl considerstiom, Unfortunetely the dete =me
insufficient for full Idemtificatiom, but it sppemrs thet MAR.1IO5
and probably also IAR.104, is urmrefimed Fumemiewm distillzte oil.
None of the ofls is compoundad.



TABDLE X,

Pa.ge 26.
HIGH SPEED DIESEL OILS.
*Sanple Noe IiiR.53 KAR.5T MiR.58 MiR.61 MiR.63 H4R<65 HiR.67 M4R.69 MiR. 72 HAR. T4 MARLTT (L) 5 MiR.T7(3)
Datc of Report 15. 9.42. 15. 9.42. 15. 9.42. 1l.12.42, 11.12.42. 11.12.42. 11.12.42. 11.12.42. 11.12.42, 11.12.42. 1.12.42. | 11.12.42.
Deseription Unused lub. Unusod lube Unused lub. Thused lub. Unused lub. Unused lub. Unused lub. Unuszd lub. Unused lub. Unuscd lub. Uhused lub. i Tnuscd Iube.
- oil from oil. oil cil ail eil 0il oil ' oil .. 0il 0il ! cil.

Reserve Drum (printed ! { ,

Societo |

anonyme dos | ‘ f

Huilos Cila | ; ;

i - Foris). | j ' :

. R ! :

i ; ! i :

Type of Vessol . German fish- | 18 ft. helf-decked seiling,of ; llotor Yiotor Metor I Licter ! Motor Liotor | Motor | iotor . H¥okor
ing, of about; the type used for mackerelling.: fishing, fishing, fishing, , fiehiug, i fishing, Tishing, | fishing, ! fishing, . Pishing,

. 11 tons rogd.| Bongine, 1l=-cyl. mzwled "Hotcur | "Herditana" "Evy" "Tinpo® i "Curli® : "Chr.Smod" Slico"™ ., "Riscgor" L "Smemb® © "Smant®
wte; arrived | C.L.Concord™ on base. Sclex | fuclled at fuclled ot fuelled at | fuellod ot i fuolled at fuclled ot | fuclled ot | (1935 5 hep. Thich=n:
ot @ harbour | carburetter morked "26 M.3.". ; Esjberg. Esjborg. Esjberg. | Esjborg. | Bsjberge Esjborg. | Bsjborge ((2) engine.}
on the S.0est| Sparking plug marked "Ideal ; ! Lost fuelled in Dergexn
8th June. Standard B.T.E. - §.3.D.G.". { i arcae ,

| Understood Engino appoaroed to be of i . i

| vessel sailcd | approx. T heps - ! 3

| from Niewport. i ! t ‘ .

Recoeived through LL.E. V. Security, Plymouth. | eeseenrrresiracnons ssecscecnccscossss SoCUrity, Granton eceeiencecrivicessecevascssccnssssnsccsssens esesSceurity, lervick.....
Origin Probebly Probably Uncertaine. Probably SO, | Indigonous Suspectod Probably §0, | Probably SO, | Probebly | Probably 502 80p refined ! S0, rcfinsd
Runonian. from Moy also be roefined Ru- Gorman oil. to be mado rofined Ru- refined Ru- derived from | refined Ru~ Ruwernicn, ! Rueninn.
indigenoue | derived from | manian Dis- | from Dax:ien Dise nenizn Dis- a Goroan nenion Dis- f
German crudc .| Gormon crudo.: tillate Roitbrock tilleto tillate crude by tillete ;
cil. fppoears Lppears to blonded with crudc. blended with | blended with | sclvont blonded with !
to contain contain varying pro- ) varying pro- | veryding pro- | recfining. varying pro- |
Bright Stock. Dright Stock.! portions of portions of portions of : portions of ,
‘ Bright Stock. . Bright Stock.] Bright Stock.;. Bright Stocke. {
Sizo of Sanple (Approxe) 8-0z~ l-gin. l=qt. . ’
fippecyanee . : Cloar dark Cloar dark Clear dark Clear. vary Cloar very Cloar dark Cloar dark Clear pele i Ciccr pols
Colour ‘ , rod rod ' red derk rod derk red red red . ;
Dloon > Dark green Greoon Green Green Lark green i Groen Bluc Slizht grecn: Sligkt grear
Speeific Gravity 04937 0908 00931 0.922 . 0934 C.920 - 0.925 0e924 | 0,895 - 0.927 €.919 . Ca915
Viscosity: 1. | | :
Kinematic @ X00°F (C.s.)|. 169 191 26C 10649 - 115.3 121.1 133.2 166.4 161.2 190.4 9840 ; 9Be0%
" 340%F ¢ 44.3 58.2 68 35.37 38.3 39.2 40465 49.05 5544 53.55% . 30455 | 35455
: " 210°%F " 10.C -14.35 4.6 9.28 10.28 10.21 10.22 11.87 15.28 - 12.45 T.99 i B.06
Saybolt " 100F (Sces)| 780 882 , 12CE 488 ' 529 556 611 763 739 873 448 | 446
M 2100F " 59¢2 . 75.2 76.2 56 60 60 1 60 65 i 78 68 52 [ 52
Redwood " 140°F % | 182 238 | 3s4 145 157 | 161 166 201 - 1 221 219 127 P 127
Viscosity Index Of the ordor 74 , 34.4 57 (21 62 46 ‘ 50 103 41 22 P27
of -1C o : :
4sh - | 0e004% Nil Less%‘than Less t;’xan Less th;n Less than Loss then Loss than Loss ;he.n loss than | Less zhsn
. . 0001 ’ 0-01 o 0'01 0001 o 0001 0. 01 3 0.01 0001 o ; Oo':'lfn
Pour Point 5°F 5% o°F 0°F 5°F 20°F 5% * s°F * 20°F7 °r - | = lSZF I - 15%P
Sulphur 0.54% 0.81% 2.44% 0.4% 0.65% 1.0% 04157 A 04352 0u5% 0.45% 0.2% P G.25%
Seponification Value . . _ ' ‘ ;r
(ogoKOH/gr. ) 0 0.8 043 1.1 ‘ Oel 0.4 0.5 1.5 0.1 Ce5 0e2 [ Ga3
fdditives ' Nil Nil N - - - - - - - - Po-
Rensbotton Coke MNumber 0.17 0.28 Ce32 ' 0.48 0s41 G.28 Ced4 0.39 0.37 0e37 0e17 . C.lE
: This“sample I
was cxenined i
further for
the prescneco |
: of a V.1 :
. ' ‘ , dopo su h as .
polytso~= S i
butyleno but
nonc was - ' ;
dotocted. t




TABLE X.

Page 27.
HIGH SPErD DIESEL QILS,
Sample Iio. | MiRe T8 LR, 80 ihR. 81 MiR. 84 iiRe 87 MiRe 102
Dato of Roport [ 24-11-42 19-1-43 19-1-43 . 15-4~43 21. l.43. 21-1=-43
Doscription i Heuer Masehinoel Lub. 0il extracted from & 50-gln. drum of o0il Unusod Lube 0il Unused lubricating oil supplied to &
' ' ncrked KRIEGSIHLRINEWERF , WILHELMSHAVEN, washed : Dutch ship (undor 200 tons) at '
ashore in the viecinity of the river mouth, Dolfgijl in tho middle of Octobor.
Ogmore~by=Sea, nr. Portheewl, Glame., which was ,
selvegod at 0815/23/10/42 =nd conveyed to Naval
Baso, Cardiff,
Type of Vossol Gorman licrchant Auxilizry Fishing Xetch D.3139 ("Bolls Brotagno").
(se5e "Nordon") Port of registry - Douarncnoz. Gross Tommage 138.
21=9-42 Vossol arrived im Barvow from oversous 10-8-42,
Rocaivoed through ileHe'le Admirelty,l.I.DeTs Addralty, H.IWDaT. Ministry of Zconomic Warfaro.
Origin | Moy bo blond of aecid |iay consiet of = mixturc of indigonous Gorman From grevity and low nour point appoars to be a Rumanion traight minoral goncral purposo
! rofinod Rumanian dis- | oil and 802-1'. roztod Rumanien distillato. distillato oil but tho subsiznticl carbon -rosiduo scum meterdels likoly to havo boon pro-
" tillato vith rosidual {40 indicato that it lns becn blonded with rosidual stock | parcd by conventional mothods from
2il from Gorman crudo.) to achiove the roguirzd viscositye ‘ indigoaous Gortian crudoe :
Prolizinary tosts shoyod that theso semplos wore
idonticzl soc thoy woro bulkod for oxamination.
Sizo of Samplo LpProXe | 5wo0z. 4 ' 350 cecs, 100 mis. 120 nils,
LDPOATCNCE ceocseescecscsanses |« Opguo dork rod oil Opaque rod oil conteining & palo cloar oil,
w7ith a dark grocn blooa, watora o
smolling strongly of
ncotic acid and con-
tominetod with wator.
Spocific vai‘ty seenesencene - - 0.913 0.9210 0,,9?_13
COlour, LeSeTelle sssressoscen - - - 5 4'%—
Pour Point o-c-ooooolnéaoaooot - - —ISOF. lOOFc lOOF.
Vigcositys
Kincmatic @ 100°F,CeSe - ¢ - 129 128.2 13642
" 140C0F, " - - - s 43
" 2109, " - - 10,2 10476 10.88
Redwood 1 " Y40°F ,Sccs - - 163 168 - 176
Saybolt Univorsal ™ 100%F, ™ - - 595 596 629
©om 210%, ® - - 60 62 6243
ViSCOSity IndoX eecescssacces - - 52 ’ 66 . 60
Lhsh Y R XTI X ) - had Traoco Only 00009% 0.0077;
Wator Contont eesecvcacssascon - 0057; hd L . .-
Noutralisetion Veluo (mgeKOH/ g ) - - 0,09 - -
Saponificetion Valuo (mg.KCH/gma.) - - 245 0485 0.55
Sulphur Contont sececsesccves - - 0.737: . ]¢22‘/: 19327/::
LHAAItiVOE eeescesvscanssscsane - - Lbseat. absont iibsont
Carbon Rosidus, Conredson eee - - - 0e55% - -
n " Remsbottom e - - 0e52% 0e30% 0430%
isftor drying ond filtration:
Specific Gravity eecsesccc 0.929 0.919
| s.0. Rode 1. C.B. . S.i. Rod. 1. Cese
Viscosity @ 100%Fa sceveea - 600" - 130.6 91l - 1972
@ 140%e ceevaes - 170" 41,38 - 255m 60.5
B 210%F. sieeenr 61" - 10.59 75" - 14,41
Tiscosity IndaX aeecieeeese ! 71 :
HBEN  eseecsesecssvcncssscae 0.0/',-7’; (Ossontia.lly iren OXidO) -
hsh (sulpheted) eeceseces - Less than 0.01%
Pour Poimt ee.ccececccecnns °F. g +159F,
Woutralisation Veluo (mgeKOH/ga.) - I Loss than 0,05
Saponification Valuo (mgeKOH/gme) 1.0 | 0.5
Sulphur Contont eueeseeses | 0.Th 065
Corbon Rosiduo, Conradson . - 0463
" " Ramsbotton. 0.64 -
L.ddi'tivos svesvsenssscsons Lbsont .[Lbsont
Rofractivo Indox ot 20°C.
SOdi‘m D Lino ssvesene - 1.51005
-




TABLE X

HIGH SPEED DILSEL OILS

1

Sample Nos «90 MARL91 | 1iR.96 i 1MAR.98 MAR(IOT . | MAR.X09 | MAR. 11

Date of Report . 2241443 220143 | 27,1443 2741043 2044443 20¢ 4443 204 4,43

Desoription i Unused Iub.oil! Used lubeoil Lubeoil i Lubioil Lubsoil Lub.oil 0i1
| obtained from : as drawm from | ] (Slightly (unused) " (unused) -
_spare on board. sump of ongine. ! | used)

Type of Vesssl

Received through

Origin

ize Of Sample.-.....-...---Appro-x. ‘
& :Clear dark
ired oil with
igreen bloom

')p'eara.nce-..u....«..-‘.......'....-.

Specifid Gravityeseocecssscscecscsee

Viscositys f o
Kinematiec 8 1D°oFo--OCQSov--.
" 140 F-ooc T eensne
" 210 T"C.ou " eesee
Redwood 1 " 140o Feee58CSe0eess

Saybolt Unie " 100°F.

" Dutch motor

! fishing,"Frans’

* Ha1s"(KS.126)
hich arrived
‘at Ramsgato
2010442 from
Flushing.

- Admiralty
5N|IQDOT

i .Dut ch motor
fishing,"Frans
! Hals"(HS. 126)
i which arrived
: at Ramsgate
| 2410e42 from
i Flushing.

i

| Admiralty
NeIeDu]

prpe?;r to consist of the high
‘ sulphur type oils which we

‘assoeciate with

:

Reitbrook

lubt:. cating o0ils.

POURVPPUNNUNNNN R UV UVANUN I S S

i Used 011 con=
fta:x.m.ng a con-

, siderable quan~- |
itity of carbon=- .
l aceous mtenal
r:Ln suspension.

!
|
H
|
:
|
!
|

Motor,"Valib"
which arrived
at Grimsby

from the Con-

t
| Motor,"Dagmar" |
‘ which arrived !
" at Grimsby from
i the Continent

i
{
i
H

. on 19.1I442. tinent on
! said to be | 194142,
i selneenct fishe Said to bte

! ing vessgel geine-net fish-
i from Denmark, { ing vessel ;
~ from Denmark, |

MeEo's .

MeEoile

i

. May be derived frowm indigenous |
German crude o0il by oconventione:
al refining methods or by blends
: of residual oils from such
i source with S03-treated Ruman-
ian distillate, It secms likely
1 that the German oil used is of
- the highly sulphurous or Reit-
~brook type.
| %
l‘pto ‘ {

; 1-pt.
i Cloudy dark red oils

apporantly
‘unused but containing water.

0.918

191.6 17242

Danish motor ,
"Yeno'whi ch
oesceped from
Denmark and
arrived at
Grimsby
25¢1e43.

MEs o

Low pour peint
and Viscosity'

Danigh motor,
"Wostfart"
vhich arrived
at Grimsby
from Donmark
254 1e43a

MeEe#

Indox may indie

cate its being
& blond of Ru=

manion distille

ate with do-

waxed paraffinic

rooidual oil. 1
| %
l-pto
Cloudy xrsed
0il vith dark
green bloom.
Odour of
used oil.

i
i
!
?
i
|
i

l‘pto
Cloudy red
oll vith
dark green
bloom,

French lugger
at Salecombe
on Te2443.

MoEoWe

Low pour point
and Visecosity
Index may indie
cate its being
a blend of
Rumanian di g=
tillate vith
dewaxed pard=
ffinic residual
oil,

402,
Cloudy red
oil with do=
posit and
odour of
Tsrpenss(Proba-
bly bottle con-
tamination).




e e e e gal L e e T L e

T34
69

0°F.

‘. less than

| 0.0172

less than

0. 1%

than 0.05

e}

0T
Absont

: 0.54

lass

i

H
i
i
H

Vﬁﬁﬂﬁﬁﬁggfégi?iffﬁﬁﬁ%@%ﬁ%@?@éﬁﬁ@?ﬁfﬁfi;ﬁmwwﬁmmmmwwwT — jfr
ViSCOSitY INdeXesssevecaeosaccsntne ; 58 -
Diluent (Di6561)esesscsevcrocecasee @ = 2%,
Sediment Insoluble in 60/80°C. ‘

Petroloum Ethersececisessocsseces 1 = -
Sediment insoluble in I+P.Spirities ! = 1 445
Pour Point (A.S.T-M.).-.-.“...max. :x SOF. -

e s e seesnasarncannsssasasasssoens | 0s02% 0.28%

Nature of ASleseessrssesecsssscs Eosentially Essentially

idron oxido iron oxide
Wa.'ber..n-............-.......-.-.- ’ - ol
Neutralization Value(mg.KOH/gme)ess | = i -
Saponification Value(mz.KOH/gme)sss & Qod ! -
Smilphur'nlonooo.ol-sunl-vcucononooo . 0095’/‘1\ ! -
AQditiveSeecrsrssossressccesarsssene Absen’ﬁ
Remshott o Coke NOwessssocaossnesss | 0s36
0il.after removal of diluent and
filtration.
ApPpPearanCOasssdassessscccrscaseonnos Clear dark red
' oll with slight |
L, dark green bloom '
Speoific Gra.vit;gF | g . 10.(9)14-
ViSOOSJ'.t @14-0 seenesscsssceDoson H Rode ' Se
! : 191" 46.48
Pour Poinbtecssscecstosasssoccocsess | E 1001?:
Sediment insoluble in I.P,Spiritess ! 0.13%
Aehoo-o.nooo-.oa-voooo--oneooooo-nc g 0.02%

. S Esgentially
Nature of Asheessssvasscessneasencs | iron sxide
Sulphur.......”.............“.... l K 1007;
Saponification Value(mg.KOH/gme)ess } 3.8
01l after removal of water and '
filtration :

Specific GraVitYoooouococo-caono-ncv l
Pour Point {
Viscositys !
Kinematic @ 100°Feseassseloge |
M 140F e eeiees M|

M 2100 Feraanens " ;

Redwoad 1 " 140°F.uess.. 050080 '

Saybolt Univer~" I00PFesecsess " | i

sal " 210°F,

Viscosity IndeXessoesssescaessessane
AShooooe-.u-n.nc-..aenno-oo-cn-cooo.

Nature of AShecceceassvsesaccsssnses |
Sulphurisesrsessonsscsesscetessccces l‘

Seponification Value (mgeKOH/gpe)eee |

Additiveﬂ.ooooecooun»cooo-ou-.uooo.. .l

Ramsbottom Coke Noe | ]
L |

70

+10°r.
loss than
0.015%

0. 15%

3.1
0 ;
0e95%
Absent
0s57

1
- i -
{Appmx. 1% -
TS A
1 i
- -
: |
L T
: i
;
' :
! ;
| i
| |
! ii:
B
; ',
| ;
je i
| |
| 0.921 : 0,916
‘( "IOOFO : 50.‘?0
| 33440 | 14009
© 168 , 178
i 619 . 651
{61 . 62
53 ; 56
i 0405% 0.03%
Essentially Essentially
iron oxide iron oxide
0.55% | Go40%
i 0eT o s &
| Absent Abgent
e L -

T

o Trme mmptTet ey de TIIYTY G IERIT

et TEEETe e e S TEeTT eITETEITY

rrgm o R s T SvTAmT Y

0504
0% .

155.3
12,76
203
31
65
7%
G 07%

oLt o elEeLYTITY SN T I

iron oxide

04355
0«3

- &bsent

e g
W e

Zesentiz iy

LA

*Q% oBvd



- TABLE

X.

Page 29.

=T ot 9

Semplo Nos . - MAR-113 MAR.116 MAR.124 ¥AR.133 ] MAR.136 MAR.142 MAR.145

Date of Roport 31.5.43 31.5.43 31e5.43 12.7-43 12.7+43. 12.7.43 15-7+43 23-7.43

Description . Machine 0il Lub.-0il Lub.0il 0il Unused 0il Unused 0il - Lubricating oil obtained! Lub.0il
: (on labol "No.l (Used) . thought to have Source unknown, | in g German Beltic Port :

P-5/8411") said
to have been

" -$aken from ths

come from a
German merchant
ship in northern

"but thought to
have coms from
a German merchamt

. in Pebruary 1943.

MAR.148 | 1:;
|

Navel Stores waters. vegsel in northern
. at Gdyniz. L X waters

Type of Vessel Swedigh,"T.B.IV", | French suriliary, |Danish motor 27-ton Cosastdl, Fighing, which
churtered by the | which arrived fishing, "Lorley'| which arrived from - arrived in this
German Navy. from France ct which recently Norway on 13.3.43. . country from Denmerk

Plymouth on arrived from : on 19.4-43.
. 8.3.43. Dermerk.
Received through MW ‘MeEeT. MeEeWe ¥.E-W. MeEoWe M.Eole MeEeWe, . MR oilv

Origin

Sizo Of Sumplo esocees ooqupprox-
Appearanco oooncoo‘.o.boo:veovo-_o

Speclf],c Grﬂnty ®csseerevasseos

Viscosity
Kinematic (5] 100°F C-B-
v 140° F,

_ " 210°F,
Rodwood 1 " 140°F,Socse
Saybolt Universal'™ 100°F, "

" 21001“,' "

ViBOOSi‘ty Indox 9o sepveseecevesye

Agh ecvecevsceccnacenasscvcosane

Nature of Agh secsovcscccacscs
ASh (Bulphated) A A AL ARSI AL R 4 NN N

Diluent (Diesel) csesasscscansas
Sediment insoluble in 60/80°C

- Potroloum Ethor sseecescscosse
Pout Point scsersveersssscsararsce
Neutralizetion Value (mg-KOH/gm.)
Saponification Value (mg-KOH/gm-)
’ sulphur'ooo-o..‘..ooooon-o.no-.o.o
Mditives [ TEXFPEREATNY TYR TN YW PN

Remsbottcm Coke NO: eeecescccssnal

?. Possibly an
acid rofined oil
from the Hanover
fields-

50 mlse.
Dark red oil
with groon bloom

0.908

173-2
553
13.85

226

800
73
80

0 .63%

10°F
0.1
0.7%

0.44
This contains
residual oil.

May be an 502

refined Rumamian

oil.

1-pt.
Rod 0il with
light groen hloom

0-899

119.8
©39.4
1046
161

554
60
70

0.01%

-

5°F
0-05
0.1

o.3¢ _

017
This is & dis-
tillate oil.

Mey have bsen
Prepared from &

~ |Rumanian dis-

tillate and

residual oil.

1-pt.
Cloudy rod oil
with hoavy groon
bloonm

0.931
123.1

38.7
9.80

Less than 0.01%

Nay have hsen of ,
similar nature to
MAR.136 cnd 142
though the lower
sulphur content
might indicate &
larger proportion
of oil from German
' crude-

400 ces. -
Used oil contmm.ng
carbonaceous
natorial.

0.916

130.4
41-05
11.0%

168

602
62
69

Less than 0-01%

I

P

Of similar {ype and likely to be largely

‘produced from conventionally refined
‘German indigenous crudes. The rather

ower VeI. and higher Spm,lﬁc Gravity of

1424 combined with tho rathor lowor
Coke ‘Nos«, suggosts blending with a
proportlon of Rumenian #@istillato.

~pt.

Cleoar dork rod oil
with groon bloom.

0-915

99.10

34en5
9.38
140

Less than 0-01%

0°F
Less than 0.2
1.35%
Abgent
0.36

, 100 ris.
Cloar rod oil with
green bloom.

0.920
- 88.61 .
29.53
8.33.
123 .
410
53 .

" Less than 0.05%

Essentially iron
oxide.

-

<10°F

0.3
1.27.

Abgent
0.24

Mey Lo 2 blond of SO~

rofinod Rumonian con-
teining some Bright
Stock.

2~0z-

Light red oil with green
bloon (contaminated with

water probebly from
bottle container).
0.921

131.1
409
10.82

168

606 -
62
6s

0.01%

o°F

Less than 0.}
0.67
Absent
0.45

"green bloome

May consist of o
mixturo of 502-
4+roetod Rumanian
with e high -sulphur
rogidue such as
that fronm Reitbrook
crudo

1-qgt.
Dark red oil with

0.923

166.5
49.11
11.91

. 201

TTL
66

51
0-01%

Egsentially iron
oxide

20°F

Less than O»1
0.7%
Absent
043




. TABLE X - | = ~ Page 30s
uCH SPEED DIESEL OILS |

Semple Ho. ..  HtR.153 i M&R.156 . MAR.15T ! 1LR.161 MAR.163 - EAR.165 . HAR.16] © MAR.168
‘Date of Report 22.7.42 L 19.8.43 P19.8.43 ! 19.7F.43 4.8.43 A8 . 48043 | 3.8.43
‘Deseription , © Slightly ased ‘[(L.ll) Kriegs~ | (L.I2) Kriegs- i Lub.oil thought % Lub.0il re- . Iub. 01l » Lub. 0il . Lubs 0il
i : ! il brought | marine VW.%¥. ' marine W.7. ! 4o have been i ceived from , (on label:. . (Unused) .. (Unused)
: . from Chewbourg |(embossed) ZAMT . (embossed)zdlib | obtained at - | Sweden and sup- ; "Eyling") - .
j : "+ tlexander D K, { Delfzijl in - posed to have - ] (Usused) : ' , : L
; ‘ | | - | april 1943 » . originated from A z L
! S, ! : i *  a Duteh steamer ! : : :
: - i . i - which went %0 chden.; ; :
' ‘ ' ' (Taused) ‘
| % z L ; e i e
- . : g | . - T .
Type ¢f Vessel . " ' Freach meotor, _ - Fishing, from : Fishing, from Fishing, from i
; . "St.Sophie" ; ' D o .~ Denmark - . Deumark . Dermark ;
Received through -  WEW. B o EET. H.E.. . wEa. | MEF. i ML | MBS, ‘
. o« ) ! i ; P !
Origin ! %Appears to be Hight consist of ‘. ‘ D ‘ E i
: - an acid-refined ! Conventionally~ | ‘ : ‘ o ' ?
’ | ; 0il make from _ refined indigenous 1 o :
: X ; German erude. } 3 Germen crude from the z ;
: f o Hanover or Reitbrook : :
f ; :  fields and containing | | i ’ g
; : : R a substantial quentily | :
i § _of "Bright Stock" ur ’ | i 5
E f; ; residual material. ]. { ; ‘-
I : ! : ! S : 1
'Size of Sample +.eeveeses EPProxe ; 3-pte z-gln, ; +-gln. 4-pt. 3 8-0z. 1 1-pt. : - Bepbe : T=pt.
" 'ADPCAraNte ecesceaccos weeserse.es i Cloudy light red Dark red oil | Dark rcd oil 1 Opaque red oil 1 Dark rcd oil, 1 Dark red oil, . Dark red oil, . Derk red oil,
: ' : | oil having odour with bluish- | with heavy vi th medium green ! mediwa green | medium green '1 dark green : bluish-green
i i of terpenes green bloon . green bloon *  bloom 3 bloom bloon S bloom 1 bloom
é i (bodtle comtemi- : o . i ; i
: - ' “nation?). Red- , g :
j _ ' brown deposit. P ' 3 ;
‘Spocific GraVity  ceeveverconecss |, 0.911 - - 0,916 . : 0.915 cow 04928 , : 0.922 | 0.922
‘Viscosity: L : g - b o ? _ ; '
¥inematic @ 100°F, C.s. - [ - . 128.7 : 101.2 120.4 - 129.7 ; 122.1
' " 140°F, " 33.50 - - 40.3 g 33.8 S 37.8 : 39.8 ; 39.1
; " 21Q°F, " - - i ) - 10.48 % 9.45 . , 10.01 ; 10.10 o 10.25
. Redwood 1 " 1409F, Sccs. 138 - ! - . . 165 . ! 139 155 ' 163 - 160
Saybolt Universal " 100°F, " - : - _ ? - ' 595 ! 467.5 1 556 599 . ! 564
‘ " 210°F, " - : - | - - 7 60.5.  56.9 58.8 @ 5942 i 59T
‘V:.scoslty INACX eoevscossssnocoeenal - - ' - _ 59 71 : . 58 '; 48 :
‘Diluent (Diesel) eeveecrserccancen. YA - e - ) - - | . - - ' ‘ - '. -
‘Insaluble in 60/80°C Petrolcum _ i . '; ;
[ BHIOT wovresscanacorcocenssnnns 0.40% - - - - - g - ; -
i Neture of 60/80°C insoluble | 'e . . : :
: TEttCr 1eeceecscacesccncann ..+ Generel debdbris - ; - - ' - _ - 'z - | =
! . | (silica, gless, ' ' _ ' : i }
i N | oxide scale, fibre, '
i wood) not associ- _ ' o i ;
; ; ated with oil, pro- ' i ;
: [ bebly bottle or i '; .
- i barrel contamination. : o % i o ;
'ASD  eureesseecesearseneetcneasnasl 0.18% .- | - . 0.01% 0.01% . 0.01% . Less than 0.01%. 0.01% |
| Noturo of ASH ees.ocesieeeen....| Ironm oxide, silica, - ’ - - - : - - - ' - i
. ! glass : ; " ' ! _ !.
|SULDRUE & eceeecreanmenenarneennenn! 0.8% 0.95% : 0.65¢ 0.85% . 1.45% 0.6% ; 0. 9% 0. 7% ;
Pour Point ........................; -5°F - - . 5OF .0°F : -5oF t ' 0°F L 5°F |
Saponification Velue (ng.KOH/gm.) | 2.0 - - 0.4 0.3 ‘ 0.4 ; 0:2 3 0.2
{AAALEIVES ecveecnccniaiiiieatnions - - ' - Mitrogen end phos- Absent : Absent ; Absent 7 Absent
P _ ‘phorus - zhsent, ! : i
| - | _ | ‘Sulphur and Chlor- | |
i i ine (faint trace) g ~,
. ’ - present. : ; t '
Remsbottorr Coke NOeeewesosececonans ~ - - . : . 0.40 '0.38 ‘ 0.32 i 10.33 : 0.39
: i ‘




TABLE X.
HIGH SPEED DIESEL OILS

- Page 31.

Sample No.
Date of Report
Description

MAR179
4.8.4’3.
Lubricating oil drown from cylindrical reserve
lubricating oil drum.

MAR.184
10.8.0430 .
Lubricating 0il

Type of Vesscl

Roecived through

Origin

Size of Scomplo
Appearanec

LDPTOXe

Colour (Union)
Specific Gravity

Viscosity:
Kinematic @ 100°F,c.s.
" 140°F, "
" ZIOOF, n
Redwyod 1 » 140°F,Secs.
Saybolt Universcl " 100°F, "
" 210°F, n

Viscosity Index
Diluent (Gasoline)
Flosh Point, P.M., Closed

Open
Fire
hLsh »
Vinter Content
Pour Point
Sulphur
Saponification Valve (mg .« KOH/gm. )
. Additives

Ronsbottom Coke Noe

Motor Cobin Doy Cruiser which roached a Scottish Port on 30+5443.
ex Nortiay. Engine: "Wickmonn" singlc~cylinder somi-diosol (hst
bulb) by M.Haldorson & Son, Rubbostadncs = 7 hepe Dry sump type.
Lubrication by Monzol (fmorican) foreo food lubricator giving
comploto eirculotion back to lub.oil sorvico tanke

Sceurity, Scotland

Z-glns. :
Derk oil with dark groon bloom

0.923

11441
35.8
937
147
521
56417
48

Less than 0.01%
- 5°F
l.l a
0.17
Lbsent
0428

Auxilinry "St.Yvos" which
arrivod from Froneco on
15th Juno.

M.E.w.:'

Probzbly ropresonts a solvont
rofincd distillato possibly of
Rumanian origin.

i-gln,
Very slightly cpoque rod oil
with green bloom. '
4% Minus (N Minus)

0.900

1145
379
10430

156

529
60
73
Nil

200°F

445°F
505CF
Less than 0.01%

0.05%

0°F (mox.)

0¢25%
mﬁ?
absent

0417




TLBLE XI.

HEAVY CYLINDER AND GE.R OILS.

Page 32

SAMFLE Noe . .
Dete of Roport
Doscription

Typc of Vossol

MiRl114
3l.5.43.
Cylinder Cil
(on labol "Hol2 -
Pa5. /B41L") said

to have been

takon from the

Havol Storos at
Gdyniac

Swiedish, "T.B.IV",
chartercd by the
Gormon Novys

MaR,119

170504’30 ‘
Italian Lube 0il =
Tripoli 8.2.43. = in
200 litre brise iark-
ings: Vecme Liarine 0Ll
Lae Vacuun 0::11 CO.,S.A.I.
Gonova.e Prodotto della
Reffineria di Napoli.

MaR 166
4,8.434
Hoavy Lub. 0il
-(on lazbels
"Erling" Je

~

Fishing, from Deamarke

MoEoWe Lo HeR i o
Origin May contain Reitbrook Consists largely of solvonte-
oil, rofinod oil probably of
Amorican origine
S‘izs of SamplO Sese sevcsscnvenossnses e Appl‘oxo-- 50 mls. “-'ﬁ‘gln. l"pt.
AppGE“.ra.nOO .ocoo...-.ooooo..noooo.oouoo...o"o;.' Dork oil with hce\.vy Dark rcd oil with ho'&vy Derk Oil, dark greon
. ’ dark groon bloor, greon blooz, bloore
SPOCific GraVity [T R  rx oxry 0.948 0.895 . 0.955
Colour (Union) P T T T TR Y T YT YT N PR P Y ¥ W - Darkor than 8(:{) -
Viscosity: o . ) -
Kinomatic ® 100F ievensssnccos UeSen 1’266 356.7 8]_8.9
@ 140F ssessoaroones " 25545 10543 177.5
@ 210°F secevecnvence "t . 40423 23462 30.25
Redwood 1 ® L40°F sueacesencass S0CS, 1,035 421 719
Saybolt Univorsal @& 100°F sseescesccves " 5,849 1,648 3,783
. @ 210°F fAgcossssceceas " 187 112.9 1‘*2
ViSGOSity INACK eewssccccesncscsnscsssnssssrsnnns 57 . 92 50
Ash ........‘.I.........‘.‘-.....-..............‘ - b- 0.037'9
Ash (Sulpha.th) 9000000005000 00 ORssEIEEOBINSIOS 000370 Loss thon 0.017;0 -
Pour Point eescecenssesessesssccsacssnccvonssone 30°F 200F 30°F
Neu‘braiisation Valuo (mg.KOH/m-) sesncscenseses 0.20 - i Ld
Saponification Valuo (mg.KOH/gn.) scssssosesscas 003 0.6 0.5
Sulphur ........‘.......‘..-..‘....'............ 1.8% . 0.15% 2.87;
AAQ1itivVoS eeeseovrsasssstcssosrvsccsssssscancsanse ‘- absont Absont
Ramsbottonn Coke No. escecsccesrecrrsnnccronotse 1098 0.50 1.97

This is o rosidual
Oil. :




IABIE 1T ‘ Page 33.

HRINE STE ENGDE OILS

; Sample Noe
Deto of Roport
Description

Typo of Vesssl

Recoived through

Sizre of Semple (APProXe) seecereces
Spocific Gravity ecsesccecccccraces
GOLOUT escveorenacsacsansoscoanenss
Pour Point eceescscococscccescaccas ‘
Flasch Point, OPEN scececrecaccccase

Clo86d eccescservcerces

Viscosity:
Kinomatic @ 100°F... C.8.

' 210%F... "
Redwood @ 100°F... Secs.

140°Fee. "

: 200°F... "

Seybolt Universal @ 100°F... "

210°F... "

Viscosity INdeX esseeeacencassacese
compound Q.‘..'....QIO."CC...l....
Nature of Compound ecscesssveearseese
Ash ............O.....';COCOO;C.....
Saponificetion Velue (mg.KOH/gm.)..
Neutralization Velue (mg.KOH/gme)..
su]-phw ..0..0...0.'..!0.'.........
Mditivea ceccsesatsBeesssTDBOOIRROS
Conradson Carbon Residud ceecivecee
Ramsbottom " " eevssenses
ABphalienes cceeecccesactcasncszoans
Refractive Index of F.A's @ 4000...
Jodine Valuo 0f FlA'B cescccecscass

Mineral 0il after removal of
Saponifieble Goutent

specifie mﬁty ..................
Pour PoInt csececcecsacorecsscsncons

Viscosity:
Kinematic 2 100°F... C.s.
210°F, .. "
Saybolt Universal @ 100°F... Secs.
- 210°F...

viecosity Index '..“...............

HaR.%4 MAR.120 . - HMAR.121
15.4.43 o 29.4.43 29.4+43
Unused lubricating German 0il as used for lubricating German 0il es used for hand lubrication
oil. cylinders of triple expansion larine of reciprocating parts of triple
! Engine - 29.3.43. expension Marine Engine - 29.3.43.
| These oils are stated to represent the quality made aveilable at the moment for the
maintenance of German shipping.
Small Swedish Tanker ! Norwogisn, sailing for the Germans Norwogien, selling for the Germans.
chartcred by the !
Germens. |
1 .
MEoWe i HE M. HaE .
250 ces. ‘ - -
0.951 i C.918 : o 0.530
- ‘o i Dark Grean Cylinder ) ; Dark with greenish sheen
+ 1597, ! ' 45°F. % 30°F.
- 500°F. ‘ 4200F .
- ' 4650F. 395°F.
178.4 ! - ' -
l3o25 . - -
- 1266 612
218 : _ 382 ' , - 188
- 11 6346
824- - ' ' -
71 - - -
6605 - -
15.0% i 4.0% 5.3
Blown Rapo Possibly Rape Oil o Probably Sunflower Oil
Trace only i - - ' -
29.6 bt R -
0.34% : - ' -
Abgent - : : -
006373 - -
0.55‘/‘; - . . -
- : Nil Nil
- 1.4644 1.4720
- - 12 g - 150
0.944 |
+ 20°F. |
170 |
10,25
185
60
Zero




TABIE XIII .
Page 34.

HISCELLANEOUS M&RLE LUBRIGANTS
| f ; ] | ' ! _; T
| Sample No. } _. : MAR.146 : HAR.1544 b HAR.154B i AR 155 ; MAR.173 5 MAR.1T7T i MAR.178
i Date of Report : P 23.7.43 i 23.7.43 - ' 23.7.43 ' 22.T+43 : 4.8.43 ; 4.8.43 4.8.43
Description : .Lub. 0il ’obtained in | ' TTellow and Soep" '"Cleaning Material™(on [Light Lub. 0il i Lub. 0il drained from, Contents of reserve
| | i‘z‘k‘:ﬁ-mlﬁﬁvz tb“n g ;lmt S;h-'zt'ﬁifmga)"sgr : (Unused) ; ieghricnizal force feed | lubricating oil drum.
i : ; . Blitz Kornug G ought ! . lu ator. -
| Hemburg. ; = from Cherbourg, L S ‘
" 1 " : 1 H
; : : : . _ T f . ! : .
- Type of Vossel , Gorman coal-burning i French m’f-m; o French motor French motor Fighing, ' Motor Cabin Day Cruiser which reached &
! : o cargo gs.s: "miGﬂ:") "ST. SOPHIE : "8T. SCPHIE™ "ST. SCPHIE"™ ; from Denmark . Scottish Port on 30.5.43 ex Norway. Engine:
; j operating in Northern | P - i : . "Wickmann" single-cylinder semi-diesel (bot
‘ , waters. 1 1 ‘ . . bulb) by M. Haldorsem & Son, Rubbestadues - 1.
: ; . 7 hep. Dry sump type. Lubricetion by Manzel }:
: ) ; . ;* P : _ \  (&merican) force feed lubricator giving :
i : : ' ’ ! complete circuletion back to lub. oil service 2
; : : : . tank. : ~‘
. f : . ! ! ' ; i
Received through ' MaE.H. H.EN. HEN. 11.E.W. j M.E.W. ' Security, Scotland. ' Security, Scotland:
‘ : ) ¢ ] . | H i
! w : z ; ; =, ;
© Origin . ‘e . | .- . Rapo 0il - |
: Size Of S&mpla. EEEEEEXXEN] o'. -@p!‘ox. l‘gt. 5 :; : s . %‘P . : l_.pt. ‘ l_pt"
| ADDERIENCO. s evsensesescaseassnssanans Oloudy Ted oil with derk Wnite, salve-like !Yellow, fairly firm with This cleaning mater- ~ Palo oil. | Gloudy dark oil with | Cloudy dark oil with
: . | green bloom and some  consistency with an ‘ia distinct odour of . iel is a typical - . glight dark groen . slight dark green
black deposit. unpleasant odour. mutton tallow. ! polish of the abrasive’ ‘ bloom, OConteins i bloocm. Contains
ﬁ “ . type consisbing of car- . | emall smount of sedi-' trace of sedinment
: ; . ' borundum, earth filler, | pent consisbing mainly consisting of rust
; i - ; and a soluble oil. . i of rust particles and, particles end &
; : | "Kornug G" in the title | wabor droplets. . whito mush of weber
: ! : i ' of the matberial : '  droplets. Smells of
; ! ; ; apparently refers to the : , spirit.
* : ! i grading of the carborun- '5 !
; : - : | dum in this particular: |
' . i ! i
i : i | sample. : ! '
' | : : : z A '
1 SPOCific G’ravj-ty.o--ooo- wesssnsedeal 0!896 ‘ e - { : 0.915 ' 0.9‘06 % 0.905
i Viscosity: ‘ ! \ 2 , ; ’ : '
: memﬂtic @ 100°F -ovoo-o--..c-SO - % } - : ; - i - v; -
140%F wrenrnveee M) 6.80 5 - f - 5  23.84 | 30.8 i 29.6
s 2109F wevoanes e " - g - 3 - o ; - 2, - @ -
| Rodwood 1 @ 140°F ...........Secd 43 ; - ! L 100 | 128 ! 123
; Flaﬂh Point, Polie ? Closed- sececoced 295°Fo E H - % i - % - :
: Open @eesocasc s oo 3150F. ) : 3 - ‘; ! - ; ;
; . Fire @ss e oo e e 350°F0 ) t - ; - ] . i i % -
i Diluent: ’ ’ | : f ; i . ‘
-; G&BOline sscacs gecere o.-o-cu-.o.‘w - E - ’ % - . : - i " " I\Iil
; Diesel Qootooa-o-.ooao---a-.-.-Qd 3% : - i - i - i N’il : Nil
. Insoluble in 60/80°C Petroleun Ethe 0.13% : - i - ' - o - ; -
; Nature of 60/8C°C Insoluble llatia Gerbonaceous material i _ - ;- - - ! - t -
| Sediment insoluble in 60/80°C ' P t s o g
Petrcleu-m Ether et sseanvtocssnnose s - - § - - ! 0.02% ! X 0.03‘}[
; ABH evesssescssssssscsrsosscsssnor v X 0.0%7: . co 0.617: :l 0.05% : 0.017, i 0‘02% ' | 0.0ﬁ;
. Nature of ABH.ascecsssesecssncsss Epsentizlly iren oxide : Hainly sodium suk- h- ! - | Essentially ferric ' Essentially ferric
; : phate with soms i ! ' | oxide. . oxide.
: : . potassium sulphate. _ § | v
. POUI‘ POint ......'...'..0!.-.--0..4: -ISOF. E i OOF‘ ‘ "lOoF. i OOFC
Sulphur cooao-oo.too00..--.-;..-.04 0065% g - - ’ - - E 0.45% '. 0.4‘7
Saponification Value (mg.KOH/gm.).d 1.1 ; 181 197 L 172.5 : 0.3 0.4
8otting Point (rotating bulb i i _ ‘ , . .
themometer) --s-.-u-oooouo...-;.} ’ - ! 2 -29°c. 3506. ) ) - . : - ‘ -
Refractive Index @ 60%C «.ceacoresd - % .4485% 1.4485 ' - ; - -
mid val\le (mg.KOH/gmt) Oooc-'ioooo]' - E 101 109 ) i - - -
Mditives oo-oo...o-.oc.lo...-‘o-oof; - E - - < Absent -
i ° i i
1 | i
!




=
Table XIII, continued. Pegz 3.

Sample No. 5 MiR.146 : MAR.1544 ¥AR.154B MAR.155 MAR.1IT3 AR 17T MAR.178
| Date of Report : 23.7.43 23.7.43 23.7.43 : 22.7.43 ’ 4e8.43 _ 5.8.43 i 4‘?'43'

i Deseription ;  Lub. 0il obtained in "Tzallow and So=p" . "Clesning :Zmterizl™(on: Light Imb. (il - Lob. 0il draimed from  Coxfents of resarve
.' | Harch. May have ; - tin: Schleifmasse (tnused) mechanical force feed - Iubriceziing oii drum.
I | Dbeen taken on boerd ;  Blitz Kornug G) brought . Iubriceter. :

{  Hemburg. . from Cherbourg. : )

Properties of Fatty Acide ;
Appeara.nce 0..‘0...000.u-ooco.cto...%

! !

i

- Waite micro-crysta- - White crystelline
11linc solid with  solid with "stearic™ -
- distinet "rancid vege-structure and diskirct
- table" odour. . "mrtton™ odour. .

- Setting Point sieeviceeniionnanannsdi, j: 34%. 45%.
; Refractive Index @ 60°C ............, ; 1.4385 1.439¢
- Iodine Value eiveveecescerocscacaneal ' 42 38 .
Nature of Fet ......................, T-"robably mixed fats Mutton tallow :
, 0il after removal of diluent and : ;
" sediment ; : .
. appearance tecrecscceccieirasnccea..i Clear dark red oil .
; 3 with dark green bloam.
! Specific Gravity ...................5 0.902 :
' S.U0. Red.l C.s. !
' Viscosity @ 100°F. PP P A - 20.85 :
‘ 140°F, .................; - 49" 9.1 -
,' 210°F. N LR RT R PP PR <L - 3.56
' Viscosity Index R R LR TP, 21 '
Pour Tost seeeiiiiiiiiiaiiiiiieinaa] 35°F, f
. Diluent ; . :
| APPBATANCE ¢eeeasssssasnsssossensane Glear pale oil,; odour
o - . of sweet gas oil. , : :
- Speeific Gravity ....cececieniienans] 0.880 i ' !
| . - | Redil Ceba ‘ -
. Viscosity @ L40F covvvneninininnnns) 37" 4.5
: . The vapours evolved ' : '
; ; during the determiva- - - ;
i : tion of the open : :
§ i flash point of this | ~: §
| i o0il had en odour f . ;
§ { resembling that of ! :
: . kerosine heavy ends. '
1 : ! :
§ ' f H :
: : 1 : ’
" : ; :
i : i ' :
; i % ; :
5 l
! I | j
| |
¢ ! |
i ) |
{ | :
i |

MAR.173 proved to be & f=fiy oil
- end vas further exarinsd as
: folloes:
i hautrallzatm Value

(ng - KOE/Erte) evveeneas O.C4

. IOdlne V&lue .b&’l"t’.ml

. Refrective Imdex @ 60°G.
. Unsaponifistle Matler ..

1.4584
1.%

' Totel free end combined

Letty acids .veeevevss PeSE

Propertics of Fatty &cids
| Medting Point evoenon--. 1696,
! Iodme Vdue ...7.‘.’-0»1%

Refrazta_ve Index @ 60°C. L.4497

. Nature of Fedty 4cids ..Derived

froc
rzpe.
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TABLE _ XIV Page 36.
SAHPLES ANALYSED IN HORWAY
Semple No. MAR.103 MiR.104 © MAR.105 MAR.106
Date of Report 8.10.42 8,10.42 8.10.42 8.10.42
No. of Report '5/1328 /1328 '5/1328 5/1328

Description "Marine 0il 1609" "Marine 0il No.9 Vallo" "Marine 0il 8" "Marine refined 4/50"
(Date of analysis
14.9.42)
Ex Steamer "Desdemona” 25.8.42 - - "De sdemona" 25.8.42

Received through

Origin

Specific Gravity
Flash Point ’o.g. Hereusson
Viscosity @ 20,C.
50 C.
100°¢.
Fatty 0il Content
Water
Pour Point
Acid Value (mg.KOH/gm.)
Colour in cylinder with
diameter 4 cm,

0.935

200% .

- )

10.15 Engler
1‘90 11
o

0

- 18%c.

0.28 .

Black (tinge of
green)

roococvooon Ministr}' Of E

Probably unrefined
Rumanian oil

0,943
200°C,

9.;92 Engler
1.81 "

0

0

- 180C.

1.12

Bleck

Unrefined asphaltic

Rumanien oil
(distillate)

0.946
205°¢,
7.64° Engler

1.68° v
0

0
il 300Co
0.56

. Black (tinge of

green)., The oil
emulsifies with

water somewhat

|

better than MAR.103

i

0.934
205-C.

ConomiC Warfare sssesceccscsvrsvevacscccsssss

4.42° Engler

1.51°
0

0 o}
- 18 ¢C.
0.1

Orange

"




The Director of Intellligence, 12th November 1943
Air Ministry (A.I.2.(g)),
King Charles Street,
S W.1,
SECRET

Sample No., AIR 334

Starting Spirit ex Me.108 B.1, ¥8 + CA, Argus AS 10, R.1l, Enginoc
No. 4462131, shot down at Ford 11,9.43. Plane from Chatoaubrun,
Francce. Tenk from which sample taken undammged.

Analysis by Tho Pctroleum Board, Vauxhall

Sizo of Samplc ceveee.s s ADPrOX, 150 mls.
Spccific Gravity .cvvvivieciiians’ .7560
COLOUr tavrennrensnsenssnscronaas Bluo
Distillation = L.BePs evrecvinens 65°C
Recovery at '80°C ..vevieon.. : 6%
100°C v.ieviinnn. 43%
105%C wuvaniennns 52%
140%C wiveurnnas 90%
150°C viveennnnns 03%%
F.BuPe civeninenes 162°C
Total ROCOVODY sevivvsnneasrnnans 9%
ROSLAUGC seeeervvannnrronnnenesnns 1%
Froczing Poinbt sesevevrerecinsans Below =80°C
Total SULPhUP seveerrrenveersanns 0,01%
Bromine NUMbOI «.vevivosecsinnssns 1,0
Aniline Point Beforc Sulphonation 43.8°C
Enilinc Point After Sulphonation. 55.4°C
ArOnEtiCS 4w eaveevarovecnasoionans 11.6%

This is actually loss volatile than the normal German
bluc fucl., It is most probably weathcrod so no uscful
conclusions can be drawn from this samplo.

S.J.M.Auld
for The Potroleum Board

.. The Potroleunm Board,
ervShell=Mex Houso,
w.c.2,



The Director of Intelligence,
Air Mi.niS'bry (AoIcZo(g)%,

Whi‘behall, SJW,1.

SECRET

1st November 1943

Samples Nose AIR 337, AIR 338, AIR 339, and MECH.386, MECH.387, MEH-SSG, MECH.38Q, MICH.390 (received through 43iie? Forcs Headquarters,

Petroleum Section)

AIR 337" ~ AeroShell ex Marseilles» AIR 338 - AcroShell 100. AIR 339 - Robrirge-
MECH.386 ~ Motoren Jel. MECH.387 - Dentoline Getrieboels MECH.388 - Getrieboel. NMFCH.38S - Iub-0i1 (umlabelled)s MECH.390 - Iub.0il {unlabelled)

Analyses by Shell Marketing Co., Ltd., Paolham

Various semples of enemy lubricating oils, all representing unused oils fram North Africa, have been gutitedio the following 1imited examinations

AIR 337 ATR 338 LIR 339 MECH.386 ¥RCH.387 NECH.SB88 MECH.389 MECH.390
lippearance esiececceccccicssenaos Clear red oil, Clear red o0il, Clear light red Clemr red oil, Dark oil, Dark red Dark red  Ilight red oil,
pale groen pale green oil, pale blue- dark greem very dark oil, darkoil, very pale blue
bloam bloom green bloom bloam green grecn dark greem bloom
- bloan blocm | bloam
Specific Gra'Vi'by aoscsscecsancene 00893 00890 00897 0-885 03929 0-924 ’00880 00885
Viscosity: ‘ :
Kinematic @ 100°F, C.s. - - 2537 177.2 - - - -
- " 140°F, " 82.64 80.97 - - B4.£5 84.78 82.60 85.90
" 210°F, ¢ - - 19.25 15.40 - - - -
Redwood 1 " 340°F, Socs. 335 328 - , - 262 342 335 348
Soybolt Universal " 100°F, ™ - - 1,171 820 - - - -
" 210°F " - - 94 79 - - -
Viscosity Indcox eecescosscensecss - - 93 85 - - -
Pour Point eccccecacrescccccsasesn - - 5°F - - - - -
Soponification Value (mgsKOH/gn.) 0.1 0.1 - Ol 3.5 06 De3 0.1
SUlpPhUr svecevsoeacasccanctasanna - - 0.55% - - - - -
- Ce2¢ - - - - -

Ramebottm coke NO. seseesessncse -

Tho results on AIR 337 and AIR 338 indicate that theso are nomal smples of LeroShell 100. MECH.387 and MECH.B88 are mixed basc or asphaltic
type low viscosity goar oils, ond the formor oil comtains o small proportion of fobty materizl. MBCH.38C and IRCH.S90 arc apparantly wmcompounded

aviation oils.

AIR 339 ond MBECH.386 aro solvant-refined oils.
It is likely Yo be derived from indigenous Germn crude. MECH.386 is similer %o provious smples of

highly refined, probably tho former.
Sondor Motoren Oel reccoived from North Africo.

The Petrolewm Board,

LIR 339 may conbain less Bright Stock then the pre-war mprepricbary grode or be especially

SodJEin3d
for The Petrolam Board





