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: ECTION 1. Conclusions. : «"'.r ',__ .

b - " Two types of low pour point lubricants of
satisfactory viscosity characteristics were developed
‘for use in torpedo tubes and torpedo driving mechanisms,
One of these, for electric driven trackless torpedos, had ‘
a spe01fic graVity greater than sea—water. : _
e Test methods for- fuels~qnd lubricants were
developed by Dip. Ing. Jentzsch and his work on spontaneous
ignition temperatures leading to the development a
characteristic quantity,  the "priming value" of oils
1is important. . These quantitﬂes have been adopted as.
astandard specification in German Nuval fuels and
lubricants.-» , _ , _ -

Flame-thrower fuels using gasollne as a- base
~(and flame-throwers) were developed. Coal tar and .
synthetic reSin“provided by T.G,. Farbenindustrie were used
as thickening agents., The fuel was adoptcd officially :
but did not get 1nto production. i; : e

SECTION 2, Historical

o This research institute dealt almost entirely
vbefore the war with pure mgthematics, physics and
“chemistry. German: Naval research organizations were -
concentrated  there during the war until ultimately, all
.naval researeh. excepting Radar was’ carried out at or
direct from the Versuchs-Anstalt.,;,\, : -

§ECTION 3.

i ﬁ;The investigations at the Versuchs-Anstalt \
-covered a very broad field involving: mathematics, physics'
-and : chemistry and, to- some extent, equipment,  ‘The . '
present. 1nvestigatio 1S d only with lubricants
and. fuels, partieularﬂ xCopies were obtainedv
of documents of interest ~at. ¥ ’ :
s _
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“that only -2-miz )et*dre—woui“d—ngtl sfy them. -4
second oil of similer specifications, exceptlng
‘that the spécific gravity had to be 1.1 or
more in orcder that it should sink in sea—water,
was developed for use with the trackless,
electric torpedo, ET 42. These o0ils had the
following comp051t10ns and propertiess '

Standard R Notes | -
25 Rape oil -; 15%-, The phosphate was 'used
75 Neats foot 0il . for lubrlcatlng value

only and paraflow as o

Blown rape 0il 3% pour point depressor.
Tricresyl phos hate 10 The spindle oil lowered
Paraflow (I.G. "3 ' the pour p01nt and
“Spindle 011 '29 : -v1sc051ty. 'The solvent-
~Selven t«ref.‘ined ~——————pgfimed—lubri cating”™
lubricating oil" 40 o0il used had a viscosity

R . of 6. 5E/50°C._and low
H'” SE pour point. - .

“Sp. Gr 20°C., o -.0.970 Flash p01nt 160°C +
-Pour point ~. - -500(C. Neutrallzutlon No 0 04
V130051ty, 12 to 14 D/ZOO Cs L

3.1 to 3. 7 E/50°C

Corroalon,' : n11 . .“;'_”"
| e
Tracklegg - v ‘
Rape 0il or neats 'f“"Bf The 011 used was 51m;lar
foot-0il, - - . .) 60 - to the standard oil
Mineral oil © ..o ¢ . to . less the phosphate.. The

‘Paraflow o ) 75% mineral oil component
L e s was treated to —50°C.._
R -v--iz. : ~pour p01nt o S

»ClQphen“Aeéo'L\ 25 to 40% Foa open A—6O isa’
o &0 neutral Chlorlnated

Sp. Gr. 20°C., : 1 1 + - hydrocarbon of 1.6

Pour poznt ““”‘50 .gravity and supplled

e by”IgG Farb

5

; ' L THe! bove lubrlc

by Harmesen, Kiel =
The“oils*vt,eﬁglven—perform te

i a ine ‘ang’ the- actual;torpedo
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Diesgl fugL fog hlgh Speed submarlne and

-supf ace vessel motors

- : The performance of diesel fuel° for
submarines and high speed surface craft was

was as follows 3

Sp. Gr. 200 C.,

Colour — | c

Viscosity .

Flash point '
Pensky-Martin

Aniline point .

B Pt (Engler)

. 2000¢.
3000C. .

‘studied-and a- spe01ficat10n developed It

] 8 :
to (OstWald scale)
.2 to 1.4 E/20°C
- - 800¢.
.. 65°C or more
- 600C (not ,
‘. routine)

0 to 0.88
4 to77.
1 o

.loBoPt- )
- 75% over
Aveérgge B,Pt.
i - End point.
Sulfur .. o S
Conradson carbon .
Pour -point .-

Cetane number“.;_ o

300°C. or less

- .360°¢C.

0.3% maximum

-045% or less.,

-10°¢.
45ﬂ2to July,l943;
-39 1943 to.date

(The average b01ling point is the sum of the Sta

on an us-ig ition ens “r tures and ""rlmln

B ‘957 points by tens, divided by 10)..,, | :
(e)

ey

vg;ue" for fuels and lubglcants

This work is an: old development

lprlncipally by Dip. Ing..
the adoption of charscte
ignition: behaviour of fu
Specifications by the Germ
1s covered in articles app

Jentzsch, that led o .
ristic funetions of the
els and. lubricants -as.

rman Navy. .
earing in "Oel und.

Early work

Kohle! No.3, 1934- and "Angewandte Chemie“ 5[,;

.page 593, volume 45) 193 Ll .
: Documents deallng with the subject

collect”d“by he. investlgators ‘were

“enveaiifur)
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jfﬁeﬂorocnzeite& fur die Pflege der .
- schuierstoffe sowie ‘der heizdle.
. und der flus sigen Kraftstoffe. _938
~ revised to Junc 1940. (Kr1 gsmorlne
: ‘The last uocunent listed conthlnsv~
speeifications and test—dcthods for naval- *
iubricents, fuel Ollu_and<d183€l oils 1ncluding
‘the "Zilndwert! or "priming. 'velue" tests.. i
Jentzsch work is gf interest-in two rcspects,
nanely, the uniqué and convenient test methods .
and apperatus -and the value of the spontaneous
lgnition. temperature as a property of fuel oils
and lubricants. - The ignition qualities-of oils
‘as expregsed in the "prinming value! are of
‘dlmportance particularly with oils where sources
are .synthetic or the by-=products of ‘coal - .

@

alstlllatlon.'

Flnne—thgower fuels:

" ' "The Vcrsuchs—Anstalt Were- concerned with
the devclopnent of flame-thrower fuels. which dld
‘not use rubber, natural or synthetic, or soaps as.
thlcxenlng agents. - This-work produced the type of:
fuel used by the Army =nd Navy which consisted of
gasoliney coal tar oil and a synthetic resin. =
The final work at the Versuchs-Anstalt led ﬁo the
adootlon by the Navy of the follow1ng fuel

Gasollne f"~. ‘ '{70%' S L
- Tar’01l.”.”A . 20%'fﬂﬂ;‘nfp:f;

The synthetlc resin- (Quellenesee) was of anknown
composition and was'’ ‘provided by I.G TFarbenlndustr*e;
-Samples-of-the—-earlier-fuecl-and -the resin—had y; "7”
been obtained before the surrender. ' The only :
significant difference  between the earlier’ fuel
‘anid - the above fuel lay in- a change of “the resin
;content from 110%.”, he' 1 _is’‘probably.. o
‘but nay be phenol formaldehyde.;,_
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troubles, . The effective range of the fuel in
regular flame-throwers was 100 to 150 mctres:
and ‘the spread at the target, 10 to 15 metres.
There was no-or only a very short rod to the
. ..~ Studies were carried out on the v
addition of substances improving flammability,
heat' generated and raising the flame temperature.-
The addition -of aluminum powder reached—= high
degree of development in experimental. flame-
throwers. A rise of several tmndred degrees in

flame temperature and a change in colour to -

white resulted. - _ _ -

- .. - The chief production centre of the
+gasdlineetarwoi&-resinwfueljwaSTBuch=Chemte;**”
—Goppinger near Stuttgart. T
(e).- Synthetic lubricants: -

e The manufacture of synthetie¢ @ .
lubricants by the condensation of chlorinated
paraffins with_naphthalene:or‘similar'aromatdc
‘hydrocarbons in the:presence of activated =
aluminum. ~ is described in D.Rs Patent 1200/1943,.
The‘paféffin'hydrOCarbqns-wére_obtained,fromi
-Flscher-Tropsch oils. ' The reaction was carried .
out. with or without an inert solvent medium
depending on the quality of oil desired.
Condensation-at'lOQQC;Iin;a'heavy,naphtha’
medium yields an oil as follows: - .-

s er 2%, ols

Conradson carbon, - 10.52% =

'

Condansation at 0%, with no medium produced

an ol as follows:

0.9208

By (ke
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Conradson’ carbon, : 0. 64%
Viscosity, ' . 'f_ 16 9E/50
- PolhShe ©l.es

The - patent claims good viscosity characteristics
-and improved resistance to coking in such
lubricating ‘0oils.: L Lo _
?(f)waLub ic ts,water soluble, non-corrosive and low.
S pour-p01nt. C _ REE

o 'The manufacture of synthetic —
lubricants containing no hydrocarbons but K
of good quality and mixible with water is-
described. in D.R._Patent.560/1943. _The raw .. ___
materials used are di= and Wi ethanolamines and.
unsaturated, high molecular weight, fatty acids,
such as oleic acid ricinoleic acid and linoleic
acid. The application was primarily as torpedo
lubricants, the material being compatible with
water, alcohols and hydrocarbons. . A mixture.
‘of soaps is obtained by-the reaction of ‘the -
amine mixture with a fatty acid at 40—5000..-
“and-converted to an ester at 150-2500C, over
zine dust.. Proportions of reactants are !
adjusted to yield a neutral or. slightly
alkaline product. L

) : “The ‘documents referred to in this
report have been deposited with C.I.0.8.
Secretariat.
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