Classirioation Canaclwd, Al
ITEM NO 30 by authority of “COPY’NOl

‘I’he Joi at Chiefs .of ‘“M“z" T
FILE. NO xxXI 58 by Capt. Bosayst K. Wav, USH

b1y

- RESTRICTED.

COMPILATIO N_OF GERMAN
FUELS‘”‘AND LUBRICANTS SPELIFICATIONC

ey ,f';, AOAR oD %,
. \; . / ,] g; ':_. - Cf; ¥ -"‘-L(..';"I‘} o "
RN L

x(ESTRICTED |

;tnaaa?

ronmcn SYNTHETIO
 LIQUID FUELS nwx;saeN.; |

COMBINED INTELLIGENCE OBJECTIVES
. SUB‘COMMI’ITEE



RESTRICIED

COMJ. ‘ILA'I‘ 'L'ON OF G..-T(MAN

PUELS “ZND LUBRICANTS' bl—ECIFICnTIONS

Raported by.l.

Ca.pta:.n C. C. Chaffee, U. S. ‘Ord.
L:.eutenant R. J Y Ozol, U._ :S., Qrd.

28 Arlg'ﬁsti 1945 .

CIOS“WJO
Pl IELS ¢ LUBRICANI‘S—

CQI«BINZI) INT:.LLIGLNCJ:. OBJECTIVES DUB-CGMMITTE_‘ -

G-2 DIVIbION -SHAEF - (REAR) AFQ 413

 RESTRICTED



ey

tmsEoT
: Introduc?ion

Discussion—

TABLE OF .CO

"'Abpyxﬁ'endiic A

fArpendix B\

:Appendix c"

Appendix.nf

PERSONM&L OF TI.AM

..apt. C.,C. éhaffee,
Lt. R.- J. Ozol U. Se

' E £ TRLC LEQ

UD. 01@
Ord.‘



*I‘ —IL‘TQODUOTIQE

: Informa.tion haa been o‘bte.ined on German Armed b‘orces *‘uels and 1u="

bricants spociiicationq from" ‘documents collected during CIOS field trips

‘The spocificatione,_hg,vo_been tfanslated and are briefly revieved in this-
on the reason- -behind epocifica.tion changes may -be -

‘report. - Information-
ind.ividual plant” operationo—reported ‘py

“obtained . ‘by a- detailed otudy NYS
It 1s. intondod that this: roport only mmarizo"“'

“CIO0S invoetiga.toro. v 3a 1
tochnical data on opocificntriono.- '

55’11";, ""fns s of _:"f*

o ‘l'he informtion on specification has been proeentod in four cate-
'-gories, thet is, motor fuels,. eviation "uels, lubrioa.nte e.nd grooues. The

following genera.l comonts may be mde at thie tino. ~ L

Viﬁ a._,_.Mg'g g"r _I_j;g ;g".’- German Ground Forces mel had to meet a.n. Octa.no
‘numberr of 72-and this was amiehod by using straight run,: cngcked
~and/or Fischer Tropsch gasoline and T.E.L., straight run, cracked and/ .
or Fischer Tropsch gasoline T,E.L." and aromatics; and straight run crack
’Tand/or PFischer Tropsch gasoline’ and aromatice. Due to the need ‘of .aro- .
-matics—hra.mmunition »»»»» they were removed. and T. E. .L. sabstituted for them.
‘Diesel fuel had to—pass a miniumm requirement of 45 Gotano nunber. P

‘b. AY 'at “Fuels. Specifications ha.ve been o‘bta.inod on fuels A;-z i
(80 ON) 'B-4 (89 ON) and C-3 (95 ON) and the_ comoonenta ‘of these fuels -
made at Leuna, Scholven, Bohle%‘noerg and- Brux.. - In gemeral, the:
final product was not altered. greatly excent that- the war progreie’e‘d.‘
a la:rger -amount  of aro:natics was allowable in each - fu pl, the maximum be-
ing 45% in C-3 ga,solino fhe only available’ snecifications on .aviation
‘Diesel fuel reveal that a. minimu.m octane valuo of 60 va.s alloved \m—h‘

,va.s 1a.ter reduced. to 50.'

L SN

o v“—c. - M’Mﬂ Specifications he.ve been o'bte.ined for both Alr
Force and Ground-torce: lu'bricanta‘.“"'They include il.ubrica.nt 8-3 V-2 and.

the synthetic lubrica.nt components of these lu'bee and a.leo sumner a.nd
.1winter ci1 for Ground. !orce vohicles. ' _ Gl .

| a““ Qg_ggge_ Speciﬁcations have 'been obtainod i‘or Rocker Arm Gfron ._
*Protective Grease 40 G, ‘Axle Grease, Refrigere.tion Grease, Aviation In-
strument Grease, Aviatiom Grease-Blus, Protective Orease 40 (Tp); Pro- .

“tective Grease 40 Heapon_GrAe;'se -Instrument Grease, Vo.ter Pump Grease

~and Lubricating G-rea.se R

- -3— -
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"'he tranqlated sneciﬁcatiox;s a.nd commentq on test: technique a.z'e
anoended. - In general the quality of fuels and: lubrica.nts'.as set by spe-
»cificathmv was fairlv well maintained. during the war. -
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General Characteristicst .

Color

Donsitv @ 15’ c

Octane No . (Motor

lethod)

Boiling Range
“up to 759C

‘up o100 c—ﬂ~" i
" e5vol %

up to 200°C

Reid Vapor Pres- G

sure @ /~0° C

Residna mg/
© 100 c.c..

foloﬁd"rbint*ocv'*

Heat Value

Sulfur Content '

(vt [

?etra. Ethyl

Lead (vol %

uotor Gasoline

26wl %

:fzo-f =20

"APPENDIX X
MOTOR: FUEL sr"cryicamzous

‘Mgggg :aggg

Hotor Gasoline
" with Aromatics
" and Tetra-Ethyl
Lead (Min of 20
wt % of’ .A.romatics

‘with" ‘l‘etra Ethyl
Lead -

‘Lbibr’baécline
w:lth Aromatics .
(Min ‘of ‘35 wt %

of Aromaxi.s)

tack copper. S P

o,7go;o.7eo '0;74020286j

72 72

30 vol %

.10 ‘max..

'7500 Kg
cal/L:lter
02 max.

0.04 max.

=B
. RESTRICTED"

!L'he fuel must 'be cloa.r free*from undisqolved
water: and solid 1mpurities a:nd. should not at-

0.753-0.730

22

25 vol %

45 wol %
:'95 vol 56

g




APPEIWIX A ,
MO'I‘QR FIIEL SPLCIFICMICNS

QSEL ENGIQ
M  SPRGIAL-DIESEL FUEL

General Characteristice. The tTl“mustrbe free from solid impurities N
;Density @ 150 c ""ﬁ - o 810-0 8;.; i 0_,8_10 -o. 86,5_~
-""\Viscoeity ) QWE(‘)BE 1 LZT 'fi:‘z_()
:'Pour'Point ' _so.‘qlc -3000 ﬁ

Cloud ! Point :looc _1000
-’Filteringknaze PR T ,_ e
FPour Potnt: 3°° °C/min @-25°0 ' —cc/min 82500

(Houd—?otnt abo cc/min. e- 5°c aoo cc/min @ 5°C

-;'Fla.ah -'Point,:" _ __31°G, min.

':Acid Value (mgKOH/gm).' 0.4 ma.:;' ‘

&

,Zinc Corrosion ' 4 O ne. max

fSnlfur Content (vt %) -1 0 max.

"uinimum Hea.t Value -9900 Kg Cal/Kg

CGnta.n'~~ Value : "4-5 min._
iVater‘ Covnt‘e_n__\:_ (wtf)“ ,b 0. 5 nax
“h ("t_ﬁ)_ : : O 05 max.
Hagenmnn/ﬂammerich 20wt § 2.0 wt %
- Conradson - o.osn-‘% - 0.05 wt %
Boiling Bange eo: vol % 9 ssooc .80 vol $ @ ssooo :

lzl_i;sc_i‘.bili.ty. All Diesel m1s must be nix:lble with one a.nother



Sp'"eéificaﬁ_ion
Number :

B Da.te of Spec
.A;eppearance
f°b¥°¥‘:f?

:Octane Rat:lnn
'~.Density @.15°C
“Distillation
10 vols %
-60.vol. %
-90°" vol. $
End Pt-
l’-‘vap. S

i'B.eid. Vap o.r'Pres. S
<::nE = f -0 5 ma.x

—(xgf

Jun. 1939

Oct . 1948

'01ea.r, freo fronmndi.sso].nd vator* acid i.nd solid..

Dyed blue -
’ .o_ng/I.,.,.- :

»Sudan 'blau G S Lo
--80 min.

- ams—o.vso |

80 min

C o 710-0 755

,.7O°0

100°C
—1609C

170°C max

2 __vol_. %

" lodine No. -V\- o

- (&./100-¢.) .

' l(elting Point -‘

,Corrosion Test
:'Residuo
(ms-/lOO*c 9)
TBL(vol $) mdn
Aromatic COntent
Cvol. ) .

50 max
-60°cnax Ny

Dyed blue .

-. ,-‘7.0°G'

100°C.

1309C -,
1650°C
2 vol.ﬁ

,2.0;5 nax

_;;5.'0“ m‘a::

" “Dyed bdlue
/L " 91.6.%0.1. amg/ 1.6 to 2.6
"'-‘L—Sudan An-blan ‘an GN ng/L Dye

‘:‘-.;10590-

- 170°C max

_Dyed uuto n

o, .710-0. 760 ; ovoo-o'm

100°C
1909 max
2 vol. §

-1609C -

: -50°G m”

*-so°c nax

No diecoloration or attack 1n the coppon_d.iah test.

' 8 ma.x
0.045-0 050

R \d.-

lthylone Di‘bronid.o

- (vol. $)—
‘ Inspectigg;

Comments

storage, at - -

3 mos. inter-

‘vals(visual)

| 10mx S
- 0.046-0. o_sdi

 After 4 yr -
-~ storage, at .. -
- 3 mos 1nter-_, S g
- ,vall(vlsul)

IOnax
0045w

"\25’ )Iax»

O 019-0 023

aslgss

llcnthly
——1ntem1_q

lth;nol_conm
‘tent of fuel
330 vol ’



- APPENDIX B

AVIATICN T1UEL SPECIFIGA”IONS--OTTO EVGINE

.'S'oeci b3 | canon;
'Number

;Date of Spec

LBL. 147-304 TL ],A'?‘--30/1

Jhn 193°

nApoearance_
‘Color. Dved blue Dved4b1ue-
_._-‘g,/Lﬂ 36mg/L
Sudanblau”G :
»Octane Rating 89 min = _gsnmin;_
Density @15&’. 0. 710-0 755 . 0,715-0.750
‘Distillation S R
10 vol. % g_zo°c - 70°C.
.50 vol. % 1100°C 100°C
90 vol. .% 160°C . 130°C
"End Pt. 1700C max 180°C
A';';"EVBP ._.—: 2?01 % '. : 2 ‘VOl %
‘Reid mg or Pres. S
(xg/en®) 0.5 max ;Q,S‘max
Iodine No.; B B
As- /100 8- ) 5. 0 ma.x_ 5.0 ‘max
1Helting Point '-GQ_Qﬂmax '=60°C
Jcorrosion Test _No discoloration or attack: in the coppe
‘Résidue - T e
‘(mgllaﬁfc“c) B max\ '8 max
TEL(yol. $) 0. 115-0.120 - o 115-0 120~
_Aromatic’ content k
(vol.%) max 557— -
TEthylenq_Dibro-"“.a \
mide (vol.%) . == B
-Inmbitor(wt i) PR -—
Insoection L After i yr
T'storage: vis-f
aal inspec at
3 mos. inter- "
vals
-8- o

‘RESTRICTED

: B-4 -
TL ;47-30

B4
0L 147-304

nyea bluo L :Dvéd bm
4,0-4.3 mg/L 4.0-4,3
Sudan'blau oy mg/L Dye
89 min 89 mivn,ﬁ‘
o 710-0 760  0.700-0.760
it
5750c ..759C:
105°¢ T
].600(:w . menwm . .
170°C max- 190°C max
2.vol % _—
5 .0 ma.x --,f
-60°C max . - -50°C max

dish test'.

10 max. _10 max
\115-0 120 0.115-0.120
0.050-0.053 50’:650;0,0_53

After % yr A:i‘ter—l— -
storage vis-. storage vis-‘
“inspec at 3. ual inspec
mos - inter—‘~f' at 3 mos. 1n-;
'vals . “tervals R



Specification
Num‘bar '-

__Date of Spec.

Octane Rating 95
- .0.760=0.795

Deneity @1500’

.Distillation '
10 wol. %
50 vol. %
90 vol. %
Bnd Pt’._.,ﬂ -
”,Evap

63

: _,4 gt
S S T
Jun._,1939 Oct ‘1943 Nov. 1944
-cxaaf; free from undiesoliod~vata§1:ggig and eolida.;
,Dyed graen‘*'*-»‘ Dyed:-green Dyed. ‘green-
,05mgSuda.n 05mgSud.an O5mgSu-
-blau GN'& 0.5 “blau G¥ & 0.5 dan

'mg.Flurol per
L

‘1oo°c
1180°C max
2vol.$

Reid Va Eor Pres. S

(Xg./om®)
Iodine No.

' élt‘ihg*Point*
‘Corrosion Test ’o

;_‘-B.esidue
~(me/100 c.c)

S TEL(vol.$)

i A°_-"45~m

4 max
'-60°C max

No discoloration or atta.ck in the corpper d.:lsh test.

10 max
~’6’?‘1"15-0‘.120 \

: A.romat ic cont ent

(7010 %)A*W——v =
Ethylene Dibro-

‘wide(vol. %)

' Inhi‘bitor(wt %)

» Inspeu »:lon

[

‘Lfter 3 mos
- storage, vls,

inspec at mo

 intervale

..9'.

RESTRIG‘J!ED

“mg Flurol per

L.

9% 985

0.760-0.795  0.740-0.795

1 80°C 80°C

1109C 12000

100°C 1809C

180°C max ~  1909C max.

2 vol. % ' -—

‘o 45 mex  0.45 max
. -60°0 ma.x -GO°C ‘m

10 max ‘IO maz _
45 46
'd'oso-o*OSST" 0.050-0.063
10:01 0.01
‘After 3 mos After 3-mos—

s\torage, vi‘s‘““dtorage, wis
inspec at mo ~ inspect at
1ntervale - mo intervals‘



Specification
.,Num'ber

'fil?_at‘e{i of Spec. -
‘Al':‘pearé_n_o%ef
: color R
‘ Octane Rating
'”Dene:lty 6 isoc
,Dietillation
10 vol. %
50 vol.
90 wol. ,%

EndPt. '
:Em

vneid Vapor Pree &

‘(ke" Jeme)

'Iodinb No.
j,(B /100 g)

Helting Point

Corroeion 'l‘esf

'comment.,

~'i"”v‘r' 702 C yeq02 VD902

147‘"."; g TL 147-152 TL 147-152
2 B

J’une 1939 | k
clee.r free from undieeolved va.tz,r, acid end eolide.
Vater vhite ' Water whit_'.e
70/--——?:‘ ‘70/39 T
03 715-01725— o-!rrs-o_._"i:"go
60_-70‘-’0]' 7000
85-950C - 950C
120-130°C. - 130°¢
1135-146°C 145°C max
2 vol.;ﬁ . 2 vol. %
0 5 max 05 ma._':g_
73'."0. max 3 o max
. " S g
‘ -60°C max R -60°C max

No discoloration or attack 111 the copper dieh test.

\—\'—

Residue = ‘ S T e
(mg /100 c. c) 5.0 ma.x 50 max .
TEL(vol.- B8 F/‘ ” ©/0.115
‘.A.roma.tic Gontent ' *

(wol.. %) = -15°
Ethylene Di‘bro-‘: e

mide (vol. %) --- -
Inhibitor (wt %) — —
Inepection "»"_‘_-f_"’“'f“*"Yearly _ Yearlv

This fuel is. a hyd.ro petrol made froxn Germa.n lignite :
by the high pressure hydrogenation process of the I.G.
It must not contain_straight_nun,_ cracked. ~or polymer
gasoline, anti=¥rock or anti-corrosion dope or inhibi-
“tor. “Maximum sulfur content--0.G6-wt %.

C=10-
RESTRI CTED



AVIATION: r‘IEL SPECIFICATICNS--CTTO A.NGI'\’E

Speqiflcation V T. 705 V T. 705
Nﬁﬁben‘fr# 'l'I. ;47.;53 L ;47—-;53
L Lo B
‘Date of Snec. M -
Appea.r,’ Clear*free from undissolved. water acid & solids.:
EEiB;T»i..‘ TW_ter—whtte- ;Water white
Octane Ra.ting 172/--?_?___, ; - : 72/89 '
Density @15°C 0 725—0 740' 0 730-0 745
,.D:l st.illat_ion . - : . :
10 vol. % . »soa,voOc 7ooc
50 vol. % -85-95°C - 11000C
90 vol. % 120-130°C 145°C
End Pt. 1550C - 165°C max
B Evap-—“— 2 vol ﬁ 2 .vol. jﬁ
Reid Tnor Pres. , ' vw
(ke. /cn- ) -O.45'mx’ 0745
“Tedine No. BT ’
~helting Point - '-60°C max , o 60°0 max
“Corrosion Test No‘discoloration or attack in thgchpper1dish3téét.
RBSidIIe : v‘ :.‘i; e \
(mg /100 c.c) - 5 max
TEL (vol. £) 0 == 0/0:115.
Aromatic Gontent L R fj"ﬁ'
(vol. %) T 15 max -
Etbv]_ene Dibromide 2 R
In.hibitor (wt %) s ,‘.y.
_In_spe_gtion_ , Yearly , Year1y
'Cqm‘ént_és‘" Maximm sulfur content==0. 05wt %,

\EESTRICTED



Specification
Nﬁmﬁef

ADate of Spec.
Appearance b

Color

Octane Rating

TL =154

S t. 1939
CIear, free from undissolva& vster, acid & solide.

-ﬂqiwbter white
‘-f67/Jﬂa‘ :

'hter vhite;;
570/4'H e

v.7. 810

0,715-0. 726 0.715-0.725

_Deneity @15°c§
Distillation - RERT R ’
10 vol $- 60=70°C 165°c
50 vol- % - 86-95°C 959G
90 vol % 1120-130°C 135°C
“End Pt.. 135-146°C ‘150°C max
Ev&p‘i‘ 2 v015v$_ 2 vol~w$~
‘Reid Vmgor Pres.. . L
(kg./en®) - - 0.5, 9-’5L
Todine. No. S L et
(e- /100 € 3.0 max . 3.0.max
: 0 ~600C . max

be diecoloration or attack in the cqpper dish test. .

'?Co:rosion_Tégf »
" ‘Residue . S Sy =
- (mg./100 c. c) o *'5,0 na; :
“TRL: (vol. %) L of-

'Ar&i;{i_c Content - |
(vol. #) B e 11-16 -
Ethylena Dibromida_ . -

(vol.vﬁ)..‘,, e
“Inhibitor (vt B - |
Yearly' = !'roa'ru |

’ Maximum eulfur content—-o 05 vt $

Inspection

Commente-

mismxc'm



. Specification L yr o100

omber. oL 147100 DL 147-30¢  -T1:147-100°
S SR T R B < Fe
pgte;-@f_sga‘é, October 1943 _
Aps’e&m'e o Clear, frerfrom Wwater, acid and “solids.
Golor ' Vater white
72/89 :

Octane Bating

Density @15°c o 'no-o 755
Distillation '

10 voli-%- 7000 -

50 wol. % *1oo°c

90 vol. % 1509¢"

End Pt. : 7o°c '

Evap‘ 2 701 %
»Baid Va gor Pres. o
(ke. /cm 9151
Iodine,hp.; i .
(g./100 g.) . -5-max-

‘Melting Point:. | =60°C max
C?r:oé;pgi?ést ,,v*‘Nb discolgration or attack 1n the copper dish test.
‘Residue = | I .
(mg. /100 c+c) 5 max:

bm (vol ﬁ) - 0/0 115 vol %
Aromatic Gontent~ S

—(Yol %) ; ' 25m
Ethylene Dibromido ERN
(vols$)-— o el

| Inmbitor..(wt 95) e
Comments._ 'Straiggt run

gasoling ¥ax
_sulfur content:
0,05 wt %

=13=



Spocification

Octane Rating
Den§1tyj§I5°c‘
‘Distillation
10, Vol. % °
50-Vol. #
90 Vol. %
End Pt.
Evap.
Reid. Vhpor;Preé.
(kg./en)
Iodine Hb.
(g./lOO g.
Melting Poin\
Corrosion Teat

Residuo~

(mg. /100 c.c)

m (v; ' })
Aromatic Oontent
(vol %0

Bthyleno Dibromido
(vol. $)
Inhi'bitor (wt ¢)
comments

m 708 VT 708
threr ‘ TL ;47-;§§

Date of éooc
" Apnearance
Color

" No discoloration or attack in.

_¢Whter white
‘"‘"70 A so
0.710-0 74c

f70°c

;1oo°c
150°C
1700C
2 -vol.

0.5.

4 max
--60°c max

?,5 max .
0 /o 115 vol %

15 m

Byﬂrogenated gaso—

_lino. Analine point

3muh sulfur oontent -

ooswt$

the copper dish tast



gPEEDIXE

_-AVI‘ATION 1i"IJ'EL SPECIFI CATIONS-OT”O ‘ENGIKE
Specification VP 207 Ve 7207
fNumber ‘ 'TB'-'»147- 57" 1L 147-157
Date of Spec October 1943
Appearance Clea.r, n-ée from undissolved water acid & Fiolids.
.: color Water white
~ Octa.ne ‘Rating 72 / Sé—' '
Density e 15°c 04 720-0 740
Distillation
Init.. - ) _4o°c
30 Vol. /° Z(l‘ic
50 Vol. '70 100°C
90 Vol. % 1485°C
End Pt.- 165°C- -
__Evap. 2 _791-“-_‘%'
Reid. Va; Bor Pres. o L
.'_“(kg +fen®) 0,45 max
- Ioéine Yo.. ,
(e /100—8-) | . 3 max -
Melting Poinﬂ T T L R S R -6000 max
‘Corrosion Test = .'_\,'No.~disq§}9i"ati_o'n"'gr_,at_té,ck,_jin the conper dish test.
Residue .. - s o
(me. /100 c'c) 5 max
TEL - (vol. /a) 0 / o 115 vol 1»
Aromatic Gontent » TR
-(vol. %) o ls_max
Ethylene Dibromide RTORE RS
Inhibitor (wt p) 2 i
Comments ‘Hydrogenated gaso- -

1ine. Analine point.
of 500C. Maximum
sulmr content-o 05 vt '%

<15
" RESTRICTED



Speciﬁcation

Num'ber e
Jppeara.nce ear,
_?.color Vater vhite— Weft“i' whitn g
- Octane Rating ~”----__; —70 m/ 89
'Density o 1500“ " 0:875 o 725-0 750_ Y
._Diatillation f f ER ; '
o Infte -:8,090;_7- 4000
10 vol._$ 7.. " 7000 - |
60 vol. % - 105°C nooc
75 vol.-%- -100°C T
_;95 vcl.,ﬁ 3145°C ey ;
- Bnd Pt. - o 165°C 165°c
‘Bvap. . ,_.;'2jvo1;j7 Zvor % ~2.vol %
“Retd" Vemor Pree. S
“(leg. fen?) v 028 050 0,50
Todize No. N Sl
(g/lOOg. 10max SBOmax 30max'

Melting Point ~ 2209 max ~ -60°C max T-609C mex

—COrrosion Test No discolora,tionwxaauack 1n th;;:p;er_dish tast. y
-Residue . E L = o o :
(me. /100 . c) ~—~; j. 5 ma.x . 5 mu

TEL (191- %) ”-_-?ﬁ 0 /o 115 vol % o /o 115 vol $
-Aromatic Gontent

(vol. ®-— VIJ.QO_.O 5-15 o 15 o max

'Ethylene Di'bromide e o

Inhibitor (vt %) .".“ et ——

Goments 'Max sulfo.. Bydrogenated “"“Hydrogenated

0.08 wt $ “line point of* line goint of
- 529C. Max: Su.l- 44-54°C

‘fur content sulfur content
0.05wt % 0.05wt $
‘-"1”6-



AVIATION FU}L_SPECIFICAT

Spec:ficatlon
‘Numben*ﬁ

,Datef;fz
‘Centere. No.

'Denéity,€f20§a

AFBiiiﬁg{Rénge
.‘,.;..,_.-_ “ '
Settlnﬁ Point °C
TViscosity

Flash P01nt'°c-
Acid Value mg KOH/gm
,Sulfur Content wt %
mAsh Content-»-

 Corrosion Test

vonradswt %""

Hﬁ‘ter Content

Storage Stability

{Traces only

APPENDIX B

kel

147-151
n—fiikraac~

60 min.ai

1.B.P .'“;’So{;t‘
160°C..

-45 max

'1 1°E min @2o°c
?above 50 |
°4¥—m8x7

k;fﬁg*} :

 Traces only

‘}ﬂééﬁtive 

'0 1 max -

;uAfter l yr inspec

at 6:mos_ intervals

Ca17-

- RESTRICTED

Ions--DIESEL,ENGIHE;\

=
TL 17-351

50 min.
Jo?élonin;

“I:R.P. “about 160%C.
95 vol % off-350°C

_,-4‘ max

R ¥ l°E min 2o°c

.:above 50

.7 max

 1 max
 Traces only
k4 mg max
;:0 1 max

Z‘QTraces only

After‘l yryinaﬁgé
‘at 6 mos intervals-
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| wilibery Name

il ve

Station Mark

VX, \JB NM, wn wnvm WL

mmﬂwwmm“?

RG

\ R
Technical Spgcific for DeliVery (1)_{, R T

‘TL 147-502
TL 147-506

om
L T,L‘ 147-(581-583)

oy
147-\461-563) |[
14'7-(571-573) 'n. 1,:.7-500

-

;".iﬁbbafanéa pED

VTke lubricating 011 must ba_clear, free from undissolved water and

f'mineral acide ‘and muat

contain no solid 1.:1:1)1.\r1‘hi.es.1l :

fRefractive Ind¢x

1. 1.995 )

A

14990

_Density 2o°c[ e Do

0897\

o 895 .920 o

.Viscosity
e 5o°c

@ 1qo°c

i,«;y.';_rf -‘QV

. :z::;-é:L25-137 (16 5-18, o)
)18 5

OE

REFE , : ;g -
f

%125-_145 (16 5-18 8) | 133-124 (1" 5‘19'°):
(2.70);,

)

9.0 - (275 94 (2.80)

2. 04

1

§ sy
=Pole Height
_Slope

“ 'Af
—
1- R

N 3_ .1,5,,

.  ‘"».;i'7fl.95< TR

335 34 |

_v1scos1tj Indax R

N B A

% %

l



ACCEPTANGE com:mous FOR_THE AERO—ENGINE ons .(com"lj)
: , R Qand V2 T A
-Setting Point 9% Waw, -nm o =20 PSR S LS
Flagh Point O | |~ yip, .. | 260 T Ry T Y T
dold Volue me KOR/R, ~___ Mex, =~~~ 006 006 O
‘Seponfication Value mg KOH/gMax,[ . 0,2 0,2 8,0
Evag"gration Test D:‘.Noack (3 R R S ‘ ' :

s

i
;ﬁﬁcﬁ
“ '
5.
&

-Agh Content % wt, R _

s R o;olwv: e — 0,01 - -
!hrdAsphaltﬁwt, R L R O I R e P 0

E
N
®_
ol
®
)
\n

“Conradson % gt

t*

-~ "for use in Otto éngines", Can be obtained from the Sc:lentiiic Reports section (ZWB) of the
- - DVL, Berlin-Adlershof, Rudower Chaussee 16/25- =

2. For SB, the fﬂlﬂmg atat:lon mark VK allows a max. setting point of -10°C.
3. "Angewandte Chemie" 1936, Vol. 49, page 385.[ e '
4+ For 83--VK the max. Noack Test value is 5.0. = . =
5. The present’ sheet 7 .supereedee the "Technicsl Acceptance COnditions for Aero—Eng:Lne Inb Oila"
- .:leaued by the, Rmm I1) 2e on;15.3 36 Copies still in existence should be destroyed,

.Abbreviations: V--Valnm C

 ;: VNP“BG hY: Mineral 011 Saction. Group GL/A-M - II. This sheet is primarily mtendedi for the suppliers.

- *Thus there arel two. columns for S3 (to differentiste finiaHed products f'rom blended atocka)- |
see the other shee:la ‘7 for military applicetions .1 :

‘:’.»Notesz 1 | Gonatructional egeciﬂcations for BVM Aﬁro-Engines "Test Regulation for Aero—Engine lub. oila

’|'_,i,"
b L

: X--Koln} B--Bfemen . xﬂ--..ifo

'MICTFD



“APPENLIX C -

“C“ CCmPONFNTS OF uVIAlION mUTOR OIL! S-2
Jare ,l.i
‘ 0 ‘Vggzixgggsgzzx_gii i High tiscositx 011
. Code Lesigmation . ss607 . ss 707 lsse07 s 906 S 1006 -5 1106
: ”upecification hum‘ber ‘ ‘)TL 147-560 TL 147-570 TL 147-580 TL ]1,7-600 TL 147-610 TL 1|47.620
73'Appearance SR ~The cil. must be cleer, free from. undisBOIVed Tate, and mineral aclds, and
B N AR i S contain no solid”impurities’ : EE
"7Refract1ve Vioex Max. ‘ ?fv1.4995, . .4935_ -1,5010 1.47701
' Demsity €20°C Max. . | 01905 0.895-0.f 9 04905 0.862 875 0.870 -
- - Viscosity. @50°C ) es o8 | - .o CB . cs” eB e8|
' 57.5-62 . 52 O-J7 5 5.&.0-60.0 33&535F BOEBBO o 278“‘%10

50 E65n.

uO”

£;_6 9-7 6 ,~6 8-7.9 Ahel6 - 40-
e8 - ics l‘_-' c8 < e8
9.35 " ‘9 35 423 |41 3-45 2
OF - 5 °E” ' °E °E

- @100°C Min, - cs |
v, Min cé
°E . - . S
40
80

LPole Pelght th.;_ 2,08 52 20 1.73. 1,75 1.65
‘Slope Max. | 3.8 ~3.66 3.75 3,05 53.05 3.00.
fViscosity Index hin.;, 70 - ;88;w g0 107 1105 - 107
Cloud Point OC Liax. =15 - <15 o160 =25 2200 =25
“Flash Point. ociMin, 225 - 225 . 222 225, 295 | 280
Ignition Point. ©C liin, 265 258 258 263 '323 1330
Acid Value lig KOH/gm .0,03 . 0.06 0.07 - 0,06 10,06 | :
‘“Saponiflcatlon No. mE KOH/gm 0.10. 0.17. 0. l7“i 0. 2 %Oflg. 3,2 5
' .'NO&ék Evap Qst] OOC wt % : »»-9‘,0, 14.0 12 » | '
»?Confadson wtl% R ’ 022; _0 25 3 .30 , ,2 0.45 0
Ashwt % ' e o e Sl

“Hard’ Asphalt wt % o 0 O.:.;-_ 0 0.
’ jhater Content wt 0. 0, "0 -0 0

Ca20-
RESTRICTED .
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 oTeR OIL 1L SPRCIFICETIONS |
_FORCE iND STMVER OLL

Den81ty @”2000 hax.
~’~Evaporation Test
Visgcosity . '
~Fngler € -l5°C
ianler @ 100°C
cs8+@ =159C
‘0080 @ 100°C
‘Pole Helght: -
—Total Impurities
"Hard Aspralt
Benzol-alcolol solution
‘€01id Impurities
*Combustibles-~—
A8k
_Acid Value ng. KOH/gm e

Water -
Flash Point °C
“Pour Point QC

'Saponification No. ‘mg KOH./gm‘

 WEHRMACHT "('s’u)

\ Sumer Winter
The oil nma’o ‘be clear and contain“
B (- eediment
-_7-14% | 420%
?,'1800° F 550° F
1.,9=24 1 1 6°
;,_18800 =0 -
10.8-12, 8 -
2.1 2.0
Free Free
Free "Free
Free- Free '
Free. Free .
Irace . Trace
0.10 .. 0.07
0.25 . 025
Free.. . . . ., - Free

u2le

- 'RESTRICTED
o .
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. OIL SPECIFICATIONS =
- NERALC ENTS ON TEST TECHNI

: .L The tests should be carried out with officially authorized
standard testing equipment, ‘either" in‘the—possession of the supplier
‘or in that locality (at supplier ‘expense) or. at the"State—Chemicel

_Institute, Berline-Polotzensee. PR N SNDE O - (R

G

2. ‘No- adoitional—payment—will be made to the supplier for the
testing, check teeting, packing and shipping of the samples.

’ 3.~If the tests ere not’ pe:t_'iormed by the government institution
preliminary recogniti_l:y&consigme of the testing equipment used
'is- essentisl. The consignee will imstruct. the. responsible testing de-
,~7partment representative regarding test technique. .The" supplier will
- be responsible for-his own. equipment and test personmnel. The\consignee’
) ha”s_" t_heﬁ_p‘ri _ege of retesting any sample at_ the state institute. '

4_.___09};' firms authorized by -the High Command may supply motor

"fo 1 (winter or summer) to the German Ground Forces. Information of -
the suppliers production ‘technique must be made known.to the High-—
Command and also to the state institute. _ Any changes in compoeition

of the product must ibe auth\orized. o T

—_ ’..._

5., The motor oil must ‘be supplied in sealed containers which
can be readily opened for spot testing ‘

ACCEPTANQE

: 6._A_sample of 1.5 kgms. 18 required in each of the tests. - A_,fte_rv
removing sample the container will be properly sealed. L e s

\

ls unsatisi‘ectory the sample will be reJ ected.

| 7\ Tests will be ‘made on each sample. If any one of the tests

... . a, The density @ 20°C will be determined in accordance wa.th‘
German Industrial Standards DVM 3653. It is satisfectory to use a

'hydrometer : R VT -

o b. The vglatility will be -determined by the Noack Eethod
: A‘described 4n’ "Avg. -Chemie 49,385 (1936)" and in "Alud Kohle 1942" '

-28-
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. 1ty will be determined by t the Vogel-Osaag-Via-
coeimeter using a eensitive thermostat ‘calibrated capillariee, ther«
‘mometers calibrated to. 1/10°, and: calibrated -atop watches, All the .
‘above apparatus should be calibrated by the State Pbyaicel '.l‘echnical

Inetitutes, g e e R
| Cepiue:;iee will not be ueed interchengeably ee erroneoue reeulte_

-will be obtained.” \Additionel calibration ie required from: time to

time using calibrated—oile ae etanderde. e e

hThe—minimnm time*of flow is depnnde:t upon the diameter_“f‘fh'”
capillery as - shown" in the following table. '

_g_~ t {e)-
046" : :i1341
0.4 | 42
0,2 ' 60
, 0 l "_85_"

A time of flow of 90 seconds should not be exceeded if possible.
lleasuremente will be made at.20°C, 50°C and 90°C...The wvalues for =15°C

100°C and VP are ‘calculated from. 320 and E90.according to the Uble Code

,_measurement of the 5o°c value

N

Weather formula, or directly from m the next issue of CTR teblea. ~~The
\ie a control for the 20° c & 90°C values pe

A

d. To estimate totalfimpuritiee miX 5 gus of o1l with 50 c. c}‘

ofunormal (standard) gasoline in an iodine bottle. . .Stopper, and allow
“to stand for three hours in the dark and filter the normal gasoline

solution through a pre-treated Jemaer IG 4 glass filter crucible mounted '
on a vacuum flash., The residue is washed with cold normal gas to free
it of oil, and then with warm normal gas to dissolve possible peraffin

-and ceresin, It is then dried for. + hour-at 1059C, left to cool in &

‘dessicator and then weighed. ‘The gain in weight repcreeente ‘the. content A
‘of hard asphalt, alcohol, soluble benzol and solid. impurities., The

contents of the crucible should-then be washed with benzol on ‘the vac P

flash until the filtrate is colorlees, dry, cool and weigh as above; the . .

‘difference of the two weights is the hard asphalt content. Wash cruci- -
ble contents with & 1:l benzol alcohol mixture, treat as ‘above; differ- -
“ence "in weight is- ‘the alcohol ‘soluble benzol The finel residue repre- o

r_eente the solid impuritiee. “ff

,Prgmration for use of the I,Gl 4 cruciplg

" The cruci‘ble is cleaned with chronic acid (eo H,S0 ) 5" weehed with '

"‘water till neutral; 5-gms of pure cryolite ‘powder are pit’ in,- the‘"'cruci-"

‘ble ie mounted“on a vacuum flash and the powder is tamped down (fast)

! ST

-23-
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‘under. vacuum with a flattened glass rod. The- crucible is then wasﬁ"d
“out with 20: ‘ccs of a- ‘benzol-alcohol mixture’ and some normal- gasoline.;
I is then ‘sucked through for 1 to 2 minutes and the cruciblé 1s -dried
_for é-hour ina desicator at lO5°C.f1After ~adequate cooling it is weigh—
ed in'a weighing glass. The welghing. glass should not. be used with\a :
‘rapid analytical balance. ¥ithout such a balance, wei*rh:i.ncr glasses are
‘to be: used for all the above mentioned weighings. 3.; o N v

N

R “Su-content is ggtgrmined according to “German Industrial Standards"

DVM 3657, with one alteration, namely that.100 gms of 01l are weighed = .~
v‘out.imThe -difference between~the solid-imggrities and the ash is the com—
'bustible matuer._~ T P ..:_ N e T

S The acid-value is determined according to DIN, DVM 3658
be able to titrate ‘dark colored oils without: ‘trouble, the DVH procedure .
18 deviated from in the preparation of the solvent mixture. This is pre-
pared according to ¥ Wizoff as followss ©33.8 pgms ‘apalytical alkali bxue
‘6 B are added .to a mixture of 3 litres pure benzol and 1.5 litres 90%
‘(at least) alcohol.. .The mixture ie then agitated for-a few-hours, left

”to stand over. night, and filtered. The solution is then ready for ‘use.

‘df.: The saponification number is determined accoreiné to DIN
DVM 3659 Solvent mixture ag for acid-value. » T O
S, g. ;Hzo content is determined by a v1sua1 test on’ the sample
after vigorous: shaking up and pouring into a calibrated- test tubefwalt
"1is essential to carry ‘out- the heating‘testlﬂo,“ gence O water._g -

>

" High Connand of the Ay
;'Army Ordnance Office (Wa Chief “Engineer)



APPENDIK ﬂ

Typew ’ Hocxor Arm -Protectlve S Axle {g.~”Pef*#Leration Avia Inst'.-,*Aviation
- U0 Grease.- f,Grea«e (40L) Grease  ~ Grease . - ' Grease | Gresse Blue

upgciflcation Number TL 147-730 TL 147-770 TL. 147-740 “PL 147-750 :;;ITL h47-750“",TL 147-735
Appesrance © | (1) - @, @@ ) (1)

- Drop Point (Min.) °c. 80 -1,{ 80 160 - _rx,.-905;- 165 90

,0016r {2); . brow  o]f i dark brown bfdwn'to7_ajwbroﬁg;_ red/broLn ‘ blue

' ’ T black - to black; dark green . (distillate) (dyad)
Acidlvalue (3) T neutral e e - e a0y
‘Alkali Valde (3) ‘f3~7«---} -ﬂ_neutral ”__' ey . 9§ }1 

Ash Con*ent wt %(min) 2 - o TH . ]»52 c b il 3.

_Oil Separationwt % | . 4 L 1. L 5 - 1f1» 1, 5

Water Resistance " ;:g - awaterproof - ,1;'kwaterproof l wat proof _waterproof!~
{Homogeneity ' - fhomogeneoPs .omegepgous””thoanQOus homOgeneous!j} homogeneous ;“thomogeneous
'Consistency 73‘i- . ot S A 'Penetrometer Penetromeber
- e ; 1 o Gy |280 4 20- ! 250 820
Vater contentimin)j 045 B, gl:_ 3 0.5 ,ea:z 5

‘Storage tabi ity yrs . N F';w 1 2 1 1

‘Cold behawior rangq'(z) °G to-BO?C_rﬁg : _ O°G to-35°0“ e 090 to-65°c ,s;ooc to-60°c
| @ o @ m 8) (o)

7 (1)  Appearance shousic be structureless, Smooth wlth ahort fibers.
- (2) Test imstructions may be obtained from the Air Ministry.;=
(3) No limit: 'specified but reudlnglshould be recorded. . . -
.(4) (5) (6) (7) (8) $9) Cal;brat;onzcurVes mey be obtained: from the G.ALF. Iaboratory, Travemonoe,_
- E 3L The curves are attached in the oroer shown.}rraw

5:525+.~:
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APPENDIX D
GREASE SPECIFICATIONS

iGeneral Comments on'Greases“Listed'in_Precedino Table-

i%*rihe Air Minisi; gust beyinformed.om" ertypes and ‘quality
of ‘the raw materials, mixing p. propor%ions——operaiing conditions used

in -the mapufac-ure of the grease. . Ther manufacturer is-obliged to.- 1n—_
«form uhe Air Minist*y of. any change in the composition of the grease.

- 2.w“Contents of containerc delivered to the.Air Force and/or the
-Aircraft Industries mus+ be made known., SR v _

’ v,.ﬁ3; The material should Be”packed in clean containers which con-
~form to. qpecific form, size and umterial of construction.y e :

._»";“L. The meﬁi}£E€£§E’of the greaee must be done by firms authoriz{
‘ed by the Air Ministry. I new or: additional facilities are required :
‘the Air Linistry must be notified in advance. “

5.' he grease muct conformuto the listed specifications.»

6. Only tests approveo by the Air Ministrykare to be~used —in
,-testlng the gr?ﬁii_fﬁf_suality and acceptance. PR

L e26m
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_ e == ,
Protective Grease LO(Tp) Protective Grease 40
TL

Type o
Spec.. No. . TL €023 — oY TL 6017
G 5ew~Traneparent and_mus must noi ;Transperent and must :
= not become: liquld Ihen-

éppge;ance_ﬁ,
' T v ‘sbeCOme—llquidwwhen stir_

' S : Fifrea.“.
Drop Point(M1n)°CT“

;550

“Color - il ”'bolorlese St colorless T
Acid Value. 117,5”vv?_.1neral Acide0. “+— _ Mineral. ACidhrO~“
mg KOH/gm——- ﬂ,',-Organlc Ac1d--0 5 ‘T““-———Organlcfkc1d--0 2
Alkali Value o T=- I S
‘Ash Content .~ =~ =~ 1. o e v;»g;;;g. o 0 5 ~“Nh;_
Twt g (mn) ' _
0il Separation vavv-None permitted R e Nome permitted
____Completelv water Te-

'WQter,Reeistence-jf"'Completely water resis-
SUoLL w7 tant ‘at 209C with: no: oil sistant &t 20°C“

"fseogration. il -
No change ‘in hOmogenei-x

'Homogemeity. . = . No change.in homogenelty
- I A -’vafter 3 his heating at -ty after 3 hrs heating,
ggconsiStency~ ,,dfﬁf*,Must be spreadeble at{PC Must he_spreadable at
£ . 'as well as at 209c7~—ﬂ~ . 0°C a8 well as at, 20°C
. “ater con ent 1:Tx>, o L Sl : :
“ o wt % (min) SRS ,f- o ;:;iﬂfesq;—i‘” |
.. Storage Stability ——— AN T e o
: Corrosion Stabilltyf,Rﬁsf"ﬁroof for a minimum Hust proof for a mini-
' o i . of 3 days at 40°C and mm of 3 days at—£0°C
iv;;;%;%;%%mgeﬁe_VIOO% relative humicity “'~ and 100% relatlve hu-
SR PP T midity.;‘. S
COMMENTS: o f} s ,g‘r;‘.,:rv'f e “?7‘ RRE

e A sample of 500 gram‘ 18 required from each 100 kg bgtch.- Ohs =
samplé has to pass the mlnimum'faqﬁifement for each-test listed above
—otherwise the whole batch is- rejected. Additional cOmments regarding

test technlques follow. ~¢'- PRS-l A .

__l. Drop p01nt test Gone accorolng to: DIN DVM 3654..
., 2. _Heat Resistance--A sample of grease. 1s- “spread. onma eheet
metal containier with raised edges and~then heated for- B‘hours
The sample mist be spreadable and show no marked changes. ‘
. '3.. Vater Resistance--A. 1ager “of grease 10 cmwlong, l.cm wide and ’
~about 1'mm thick is spread on'a prepared glass. strip 16 em x 1.5 cm. -
"The’ prepared glass -strip is.placed ina flask with 100 cc. distilled'
~water so that the griase: _ager‘projects 5 mm above. the. water surface._fr
S If the lager has not changed after 48 hours the sample passes provided

fijESTRICTED



’that the water 18 clear. If the water is. clouded or.a siizht change
occurs on—the greased surface the test srould be continued for one
'eek. R Sl
S T Aeh Content--Done according to DIJ DVM 3657 . S
- 5, Free Agid--Done accoréing tc DIN Vi 3658 e T
~Corrosion . Stabilitya-vmery ¢ioth polished steel rocs, 50 o
_x_lO mm ‘&re dried for 3 hours in aATevlccator—and then coated with™
grease by dipring for three minutes-in olten—grease at 100°C. The
-coated rods. are hung so. that surplus.:reage rans off and*thE‘samﬁle‘-
-reaches room: tenperature.“ ‘The_rods sre next put in an air sealed
‘Ehﬁ—ber over warm water at.about- 50°C,;:o “that a constant air=tempera—
“ture of 40°C is. maintdined. - The samp*- pasees vhen there is no trace.

of corroaion after 3 days.~

: -28- .
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APPENDIX D
| GnEAéE_SPECIFICATIONS:-

'Type, ;-Teapon Grease Instrument ‘Water Pump Lubricatlnv

i ' - _ Brease Grease’. | . Grease :1,
-Spec. No. . .,TL 6006 S TL 6009 . < TL 6035 . ~'”L 601, 7
.Appearance : ' .ithout lumps -<.Transparent a.without'lumpScV, Transparent and free
| ~| SRR RS : R “of -0il pockets o
f prop P01nt °C/(m1n) ;~145 A 160 . 95 . 130 b
;Eolor v 1ransparent Colorless Salve color ..CélorlesS'-
_feid Value mg KOH/gm o 0.10 -+ 'Mineral Acia-0 - -2

B B S e Organic Acid-o 2

; lkali ValueA “wf ? 0 L el °lichtly alkslinc'ééﬁ

Ash Content wt %(min) - 0,5 L L

<01l Separation wt % None permittec S0 5 “is 4:uﬁ,f-'lf"0}5

‘Water Resistance - L ']-waterproof —— -
.- Homogeneity = - No change after »,hOmogeneeus No change after 'No ohcnce after
A 3brs @50 | 5'hrs @ 509 . 5 hr% @ 5006
Consistency - Between solid and 2. 0 Xg. " 0% - <es 0.3 Kg @ 50°¢
‘i""'_‘,, ; tallow|con: is tency (1) : S Co()

o R |at 20 - e o ot

wster Content wt %(min) P RO 0 L ;%-”

Storage Stability f~> e ——— e -
Unsaponltieble wt % 70° e ,,-g, ‘e

[

CODE-' (l) The consistency vslue is the- smallest weight in Kg, which causds ‘the exten51 n of a
S .10 mm length strip in a period of 60 seconds, The details of the test | follow.; )
< s. Each_ sample ‘must be ‘¥neaded in special ‘apparatus for 200 strokes, - b .
» b, Fill the test cylinder w1th grease sample, takino necessarv precautions to exclude
-, air bubbles.;;~u- . ' 5y
"¢, Place test cylinder in\thermostdt A minlmum o‘p 4“ mlnutes is required at 50°c snd a
- minimum:of 2 hours at l :
”&._Place the necessary weights on plunger to extrude gresse.:
ERE o mRQa ;
RE_ST.ﬁm

s

Code 36230 SWEd 8185



