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REEL II

Pages 1~ 30 Item 66

Determination of peroxides in fuel gnd their offect on engine
behavior. ' '

A method for peroxide determination'with TiCL3 is given. The
chenistry of peroxides and-thelr-influencs on docreasing the--
octene rating, increasing gum formation and corrosion is dig-

_cusged.
Pagas 25 end 38 illystrations - Lton 67 |

Effoct of tetrasthyl lead in fuel on the comstruction materials
of the engine. » : -

Thig vresearch was conducted to determine the effect of leaded

and unleaded fuele on & Jumo 211H motor. It was showm that

leaded fuels did demage the valves etc. The work was continued
- on-a-DB805- motor.- Photographs-of .motor-vartse

Pages 7 and 5 §1lustrations ~ Item 68 socond section

This work was with s DBG05A motor. A hundred hour test run showed

that there wes no difference in valves and pistons in wsing 0.09

volume pevcent and 0.12 volume percent T.E.L.  The decrease in
"lead content did nob increase the motor life. ’

Pages 269 - Item 69

' Collegted pap@ré,from meeting on lubricants (oxidation voglstence) .

l.‘The”oxida@ion»resiétance,of 0ils. hPagés 5 throdgh 26.

Lakoratory tests must be conducted in conjunction with the
_actusl motor tests. - The construcilon and type of btest motor
“have imporitant bearing on the data veproducibility. Complete

_ motor tests are the only anmwer bub they are difficult FQ Tul,

BMLBLLy . OL. OX

2.-lne- ¢

" Pages. 29 throﬁghfél;' 2 ,, v ”v‘" v;; ﬁ; o

Mo conpleto ansver can bo glven for a1l the chamges fn oil st

high temperatures and under various conditions in practice,
The discuss;on;is'complété”énﬁithQrough.]f' -




3. Oxidation resistance of lubricating oils in the aviation
motor. Pages 41 through 57. e

One cylinder motor temts are ueually made bscause complote
motor tests are too difficult end exrensive. However, these
cannot establish a clear judgment of the 0ils. Changes

. occurring in the oil during motor operation are enumerated
and are discussed from a chemical and physical standpoint.
It is the hops that englneers and chemists may,-in the future,
ovolve more rapid and cheaper test methods for vractical use.

4. laboratory testing of oxidation resistance of oilé. Pages
_57 through 85. .

The laboratory test methods must ba in agreement with actual
practice concerning the following {tems (1) temperatures,
(2) quantity of air ussd (the use of oxygen instead of air
cennot give comparable results), (3) aging since the use of
glass containers does not occur in actual practice, the use
of metel containers (WAC), the immersion of metel strips '
"(Damian)gﬁand~the>useuofmseveralm_,_esmoi,mei&lawﬁﬂly,Ll)w ;
comes cloger to the vractlcal, and (4) the movement of air
during testing {various methods are mentioned)., The Indiana
teost method has been widely used. The reproducibility of these
methods can only be secured with definite test conditlons. Tha
_temperature and time conditions for the oil during. the period
batween aging éﬁd:labbratory’testing‘should be-established, - -

5. Laboratory and motor testing of olls” fcryoxida-mén- regictance.
Pages 89 through 103. = : : - .

With all test troceduves, the object has been to pecure the
results comparable %o actual motor overation in the shortest
possible 4ime - through the use of higher temperatures and the
”passagemofwoxygen»formvarying?perioda.W;M,Thawoilﬁwarﬁz.,?ah@!?“..?eﬁﬁ‘?@dw
and judged for asphalt formation, viecosity, engine carbon,
“1a¢quer formatlon, neutralization end gavonification numbers.
" Experiments were conducted with the Indians, Noack, and DVL .
methods using.various‘gaseavgnd temperatures, The von Noack
and DVL mothod appear to agree, . The comparison of laboratory -
“and motor methods BAOW 5O ClOBs BEres smtr—fr-epreenent-can
only be attained umder circunstences when laboratory experiments
»are»carrieduon;in,conjunctipn_withhdofinite‘gperating conditions,
test motor. types, end fusle. . D

=340 &2

gaenen




6.

7s

The fundamentals of tests of ox*dation reqlstance of oils,
Pages 103 through 111.

L&he oxidakion resistence of cils for steam turbines and the

volation of the running time with the neutralization saponifi-~
cition ratio is given. The use of accelerating agepts such-—
is oxygen, higher tsmperature, metals etc. is discussed.

The deternination of asphalt content of used motor olls.
Pages 111 through 129. T

A discussion concerning the methods of asphalt determination

aceording to D.I.N., D.V.M. 3660 and the simplified D.V.L.
mathad. . Thig lstter method is similar to that. described with
‘the Indiana test method"and-revessiiy—rearoducible———E<ner1~f '
ments were made with e precipitation naphtha SK 65270 (RCH. normal
hexane), e synthethic product of the Fischer Tropsch process
which proved setisfactory. Asphelt determinations made with

this product were in close egresment with ring sticklrg oa9us.

Observation of piston temperatures ia mohor oil temsw ’eges

129 through 151,

‘A discussion of piston‘temperatures—and the-installation of a

thermocounle to meapure this tpmneraLuro in a N.5.U. motor.

9, \Experiments. in. lube. oxl te t ruas on ring sticking., Papges 151

through 173.

vA descrlpblonngfwigévﬁwﬁmw te"b netor is ﬁivpn with & comnlete

10.

1]

and- thorough treatment of all test autoxs,"

The use of the 1.0. Lesb mobor in Lube oii testin Pages 173
through 143, ‘ : ’

“A description of thHE TGy Farbon ndustrie test motor used for

knock rating with some modification Comparison of test runs

with verious types of oils in the B. M... 132 and I.G: motors :

were made aﬂd vers very satisfacuory. o

F‘xmgzj_mgn}‘ﬂ Faya) Yﬁ"'ﬁ‘m‘\ ranf ;31','ig!;jgg 11’1 th@ qu U. mo-,o Pé.géﬁr

‘”¥183 through 19.

“8ince only vary: small quantltlas of synbhetlc 1ube Oi]b were ..

-available, 1t was desired to obtein-a; comparizon of- results

in -the-BYT 132 and the N.8.U. motors, Satisfactory comparisons

.oﬁmﬂaannandﬂgxidgiigg“xggishauce wers as yat not nosslblo. The
‘variation-were too-large,- -the-test-period.-time . ‘and influence. oi

“gtuck’ piston rﬂngs not” comparable° Tt “was Hoped “to- obﬁain =
“further observation on- wear R connecbion with“”

udge formation.




12. The testing of aviation motor oils in the D.K.Y, motor.
Pagas 191 through 205. ' '

Cost and time elements render it desirable to obtain the:
resulte from B.M.¥. motor tests with a emaller motor. The
D.K.7. motor is described in detail. The motor operation
time until ring sticking occurs with both types of motors
is-in good agreement. The influence of lead content of the
fuel is so small as to be within the limit of experimental
©error,. . B

-13, Experiments on sludge formation ¥.8.U. motor. Paéésﬁzoﬁ
through 211. ‘ .

A ten hour test run 7ith the collection of 100 ml of sludge
‘1wéS*m&de‘ﬁitthodifiede;S;G;amotoricperaticn,gssludgeawaefq
analyzed for combustible material; iron, 5i02 and other
inorganic materials wera determined in the ash. Tymes of -
fuel used influence the test results. In general there is
a relationship between the wear loss and sludge formed thet
can be explained by the catalytic effect of the small partie=
cles of iron, The experIéﬁﬁé—wtthfthis-method—as;yet~isﬂnot—
very.-comorshensive.. .. In. the develovment work on synthetic .
0ils, other teste on wear, quantity of oil used and piston
~ping sticking must be carried on sinultansouely with tests
on sludge formation. B . ‘ -

14. The motor testing of oxidation resistence of oils in the U.8.A.
Pages 211 throuph 237, T e

”Iﬁ”éﬁmﬁa?isbn“with“the“German"method;~thekﬁmericana~havemw~«w~«
followsd through the same stages of evolution and to the sama
degree. Further work muet be done. The work of vacuun; Neely,
Baxter and Stewart; Willey and Prutton; Everett and Kaller;
Rosen; Yigglns and Hunters Nutt and Peall is classified and
‘atudied. : - -

15, Tost results considored with practical avplications.  Pages 237
. through 243, ... | o |

~ The effort has been‘made,ﬁqépbpéin‘abproximate»cd@plété MOﬁof‘
results with & one cylinder test motor run with the following

aata.- 10r. Compal o )4 gs Y fbrtesvinf-a-pi-d

-deposits, sludge, oll congumption ebe. .- . .

Ring sticking canbedetqrmined ‘and avoided but sludging snd
,1ubricating‘ability.during.stértiﬁg"ééﬁ*ﬁéﬂ'ba“éb”féadily*found“”
by preliminery test methods. ‘e are still far from explaining -
ﬂﬁﬁﬁﬁﬁﬁggeﬁbﬂfcomplete%motorfopera%ibnaine$erms«bfapnelimiuary;
“tests.. It will be necessary to exactly detarmine allthe cons:
ditions of comnlete motor tests which, un witil now, has not
- been the CABBa < o B -

- 16, Turthor individual discuesion concsruing these papers. . Pages




Papes 313 -~ Iitem 70

Collection of papers from the meeting on lubricants (wear and
friction) Berlin 1941,

1.

The problen of lubrication in aviation. Pages 1 through 15,

An outline of 211 possible applications of lubricatlon in
aviation is given with a rating for such lubrication require-
ments as, cold test, oxidation resistance and corrosion. The
maintensice of the vurity of the lubricants during use is
discugged., All the means to measure lubrication must be g
concerned with the wear loss of the moving narts, the factors:

ip-ourfaee. lubrleation and the chemicel and. vhysical research

which may enable betier lubricants to be made.- A1l of this
mush bs the basis for prover judgment in lubrication tests
and prectice. : '

The fundementels of lubrication. Pages 15 through 23.

A method to determine Moiliness” must be developed. This-

muet bs considered from the basie of mechanics, physical

~ chemistry and chemistry. The subject of friction is discussed

e B e

. surfaces. Pages 43 through 59.

~Lubrication is-explained
. £ 5. i X

and explainaed,

Holecular structure in fluids end rélation ‘o mechanical pro~‘

‘perties. -Pages 23 throvgh 4l. T

“ChemicalwthebmodynamicSwié~thenonlywscientificwbasisNofméhemicalﬂ

reactions and hag been of the grestest technicel use. In the
probleng of technical lubrication there is a connection between
the mechanicel properties of & lubricant. and its chemlcal
structure. ~The molecular physics viewpoint ccn. explain frictlon

1

'inl its various forms. 4&n excellent review of the subject is

lubricant molocular structure in relation to bé;ggying netellic

stendpoint bfvmolecular_arrange}
is an anslysis of‘all”pOSSibIe'frié{ion'dause§°with’physical a

from the

W ~

‘chspical methods evolying.




5e

6.

 through 63+

Heat coﬁductivity\and snecific heat of 1iquids. Papas 59

Heat conductivity and specific heet of liquids in thair
ralation ‘o molecular structure is being studied st &
laboratory at Dresden. Apparatus t0 messure these proe
perties is being assembled for precision -work. N

The naturs of weer. Pages 63 thfough Tl

The knowledge concerning the pature of wear of the moving
parte of machinery is needed, especially during war time _
when replacements are difficult to obtain or when substitute
materials must be used. This discussion takes up experie
ments of a number of different-metals-in-contect with

“corresponding pressure and temperaiure: CUrVESsi mn e

'70

Tochnical mothods to determine the lubricating ability of
oil, Pages 77 through 91. .

At the Institute at Dresden, geer and contact purface friction
apparatus was constructed to obtain frietion indices of .

various-oils.and test run charts in lubrication.

8

. 9’

Heat, friction and wear in relation to border line 1ubrication
and their connection with lubricating ability. Pages 91 -
through 107. h o K

" A%t the Physick Tech.-Reichsanstalt o -new researcﬁ«ﬁrocedure

was directed to determine the measurements of heet, friction

and wear in connsetiod #ith™ 1ubrications—It-has-been-shom-.. ..
that oils of the same viscoslty have different effects on o
friction., The apparatus for these measuvenente is illustrated

-and-curves were—obteined for steel end-cest lron friction
plates with lgnolin‘and vageline as lubricant. |

Border-line friction.with chemically. pure materiels. Peges
107 through 113« T R

Surface friction nﬁmﬁeﬁg‘#eféfbbtéiﬁéd"Withithe?samé steel end

cgst'i;on frict1on‘surfsces a5 described in the vrevious
.article. - These numbers were obtain9d~forqcatane~with varl
additions. of Bn &LLip Friaa GO 10 Zoli bt

acid and alcohols,. the halogen_deri%aﬁivea of butyric acid and

ous

“;combnundsmsuch'qg_94i_Qﬂ,wcéﬁéchand;Oé} [iHa . Thege neasurys

mente shom that en oil must contain certaln active substances-

whode]gcticn,ia;similaf]to‘tﬁéf“ﬁfﬁtﬁé”&ﬁrbbkylﬁgfoup‘of"the“~:
fattyfa¢ids;ﬁf$tg¢anhot'ba,definitalyfgiiafthqt‘it.sh6u1d~bo a.
ﬁ?ﬁ@*fatty%agzd%andfone]pereentwahoqlddba«an“opiimuma;;L&m“;ﬁug
mine.:ralt%i-.o_i.ls.;:_.;.t.han!s._.:,«.ar.;e;...‘déiﬁiiitélyi:nijq‘f‘aﬁgtf@yr"‘sxsidaf“*@r"""corr@s‘r'md‘-
1igg:ggbstanceagﬁhut"theﬁe‘cqn some. high molecular weight ™~
'BlaohOlégéhdmaBtaféﬁ&ndﬁ%he;eﬁtﬁF$IQIfo?Tiﬂf§u?faca‘fficticnj
cheracterist; R e

jbutﬁnot;theﬁaICOhols,m;[Hrg




10. Surfécé'lubrication and Coulombs Law, Pages 113 through 119.

The auuhor does establish the fact that in surface friction,

Coulombs Law does apply -

11, The relationshin of surface Joading on surface finish. Pagas
119 through 149.

_It-is-known that experimenbal results from differsnt loading
tost machines are not in agreement. It has been possible
from a study of this subjecb, to develop surfaces which may
bo used in any test machine to obtain compa*able resulus,

12.} tﬂt‘c frictlon and 1ubricat10n. Pages 149 uhroagh 1’59n

Theas oxpar*ments confirm in a lclge measure the fact thau -
‘viscosity plays a large part in iubrication. Besides viscoslty
thore lg that undefinable property of Tubricants - oiliness.
Hith static friction, aa intergral part 1s concerned with the
liniting faclors such as ‘tenperature and tyves of contact
netallic surfaces to which the oiliness 1is lmparted°

----- Friction numbérs-are.glven. for ateel-bronze contact surfaces .
dry with castor oil, a carafflnic oil and glycerine. -A--gurve
of the technicael applicatlon ‘of friction co-exficlant‘ as
reciprocals of oillnesse is showm. ‘ IR

13 Loadlng end frietion of slldlng surfaces. Pagas 159 uhrough
169 . ’

'Theorles, equaoions and reipronces are” cited 4n Lhis dlscu5510n.

L. Fxp rim%'ts »h bh@ four ‘ball machine. Pagps 169 throuvh 185.

‘Thig machine *s mentloned for the tegt specifications for E P
lubricents. Varistions in test resulis have occurred. A
~yumbar-of variables-were- congidered.in.a series of experiments’
whlch mighn eTlmlnate bhe dlscrep&ncies 1n Lhe Last resulbs. ‘

15 Tha 011 tesc machlne at tho goar facuory at inearichshafena
Pages 185 uhrouch 1910 ‘

'A machlne or 'ea ng : e e L
developed.f The index. of 1ubr1cation 188 based on the ares
weer loss of &, gear, “tooth, Diagramatlc measurements taken
_before and. afver. testing were neasgtwred with & planimgter -
“test- condiu]ons were at 80%C and pressure 7000 Kg/cm o The ‘ :
"addition of 20% of ‘a sodiu soap and 2% of .8 fatty acid. improved-
; ;,ﬁﬁﬁiéation*index*and~stabilihy1w«A»fullwdescripmlonhof,ihg
ﬁash_mag_ine with drawing is.8




16, Seuffing of pearing races, test methods and effect of
: lubricants. Pages 191 bhrouph 203. “Nw”;

. A testing ‘machine is described and test results discussed.
Reference is mede to J.0.Almen, Mechanical Engineering 59
{1937) peges 415-422 on lubricants and false brinelling of
b2ll and roller boarings and other authorities.

17. The testing of lubricants in friction and wear xnariments
with motors. Pages 203 through 223,

ﬂith experiman{s in the D.V.L, single cylinder test motor
and a'large single cylinder aviation motor B. M.ile 132, oils
with similer viscoslities were tosted, It has been possible
to evaluate the wear and friction preventive” gheractoristices
of lubricants. Photoa of piston rings and curves from data
obtalned-are—shovn.

18.vViscosity and cold behavior. Pages 223 through 227.
A discuaaion concerning the cold ‘testing of oils, influonces
“"of "thelir” chemical- combosition end-brief.mention of. several
test methods.
19. Viscoalty, “Poleheight®, Pages 227 through 239,

.._The app]lcation of viacosity "Poleheight® in uhe measuremenﬁ
of temperature, viscosity relamionshin. - ,

20, Anomaliss ia the cold beh&vxor of oils. Pages 239 through
245, 7 , - y

The anomalies in the Cold bahavzor of olls are discussed in

! detaila :
EI.VExperiments withwlubricanos in tne I G, cold cabinet. Pages o
. 245 bhrough 271. . .

' A discussion of the lncrpase in viscosiby due to lower Lemper=
atures. Various iyves of apparatue Were. constructed for these
tente, cold boxes and viscosimeters, ~Curves were obtéined tu
‘show~the test resulls frol Various oLlldy 1elSy b :
“and the uge of parai‘low0 . :

~22¢;Co1d %esﬁing of 1ubricants. Pag“s ?71 through 987%Wfi:;gfl:::f:

H;Viscosity studiea of oils at low temneraturea using the Vogol
Ogsag. viscosimetermvere-madey xnera“is*a“diScussion~oﬁw
thpory of* viscosity 37 4temperauures_with equat




23, Testing of temperature relatiohships. of lubricants and
grofses. Pagas 287 through 209.

- Deseription of a ball bsaring apparatus to. meagure the
affects of lower tompsratures on greases. . Test resulta
and curves are given.

25. Lubricant viscosity end motor startinv at low temnpratures.
‘Pages 299 hrough 313, o

Drawings a&e showm for various tynas of vmscosxmetors to
neasure viscosities at lower temperatures, capillary,
Schwaiger, etc. Curves are given for test results, includ-
ing those from the I.G. cold test cabinet. The practical
_snswer-to this problem is to. construbu an apparatus for.
motor use to varm up the water c«rcuLatloa, uhj“uubricant
 and the battery to at least plus 10° previous to staxtmng

25, Summaéy of'those_discu gions and further discussion of
these various subjects. Pages 313 thr?ugh 352

Pages 181.w Item 71

Collecned pavers from meeting on behavibr“éndvstorage stability |
of fuel° June 1941 Berlin, . '

1 Fupdamenta1° in knoclt T éﬁiﬁwmbf'fﬁéié;”‘?ééééwl"ﬁhféugh'l9”

The factors conuerniﬂg the chomloa Dhj lCBl “and motor tegt
ing of fuels for kncck 8re exolalned., The deductions
applying to laboratory est methods, motor nrocpdurms,\motcr
characterlsuics and oneratlng condltiono are given.

QA;Chemical and physical vuewp01nts xn knock debeﬂulnauion of
4*;fuelu. Pages 19 throuOh 250., b e

'“The expanaolon of knOckinp from a phys*cou hémicdl view-
.point nartioularly, rnacbion k_namlc research is‘discusaed.

’fuels. Pages 25" obrough 29.

11 undorstana}na in mohor Lnock rauwng of "

T Phs goel of this- etudy wag to snoa uha theory of ‘the, chomxcal
“and prysical structure of varxous fuels. and’ uhe re?abionahfp '
4o “the-lnock cuyves. -

.v._...»_..\u.,._s_..w«
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4. Rnock measurements with the D.V.L. nethods. Pages 29
through 51.

Curves for the influence of operating conditions for
various fuels are shown.

5. Reproducibility of results D.V. L. method. Pages 51
through 55.

The agreement of results with different motors was msstig-
- factory. When tests were run, 1n the seme motor on the samo
days the reproducibility wag - 5% from the mean value.

6. Repr oducibility and comparability in knock raclng of fuels.:
:Pages- 55:through -85.cmm . I — S o

Reproducibility has been unsstisfactory. Io is poasmb]e to

evaluate fuel if the same reference standards are useds

The error tolerances are teo close.  Speoifications concern-
ing exhaust, nufflers, pisnon tcmneratures nust be given in

greater details- :

. Ibpariments wzth 1igiid- cooled cylindera. “Pages 65 through’
7. .

Expariments using the I (.. experimental motor Jluh Daimler .
Benz 6001 cylinder on a Jumo 211A. Comparison curves of hest
- pesults with the BUW 132~motor-are showW. .- :

zS%wD V< Irs--method- With-pressure- pic& UPe-- Fagos 7. through 83

Descriptlon of the D,V,L. - Zeiss-Ikon Yuock motor and 1ts uso.
9.. The preventlon of knock with motora winh advanced valve tbning .
and with single and multiple 1njecu10n. Pages 83 through 85,

”Exnerlments conducﬁnd ‘with different auandard notors showsd ™
that~w1th a surpluv of air the knock curve varied according
;to the valve timing and fuel Yotween 2-4 kg/cn? mesn pressure
‘and the course of the knocL curve levelo off more than wlbh
“the normel" mixture. : :

16;‘D V.5 mothod comparison with the NSU 501 08L, moLor, Huhr Gaﬂolinn‘
;;§e§}9P9?P% nuholton. Pages 85*through 97. Ny

" For a period of Yo and & half yeaxb ‘o “suall” moto; has b@on in-
the ‘develonment stage which could give: ‘comparable results- Wlth
:ﬁhefnmva aanBﬁmbw.-mOMor.wmﬂomnanL.nna.hetuagawﬁhxﬁﬁ motov?

in ot T X

"ence fuels “Were: made atisfactor11y.




1,

Fuel evaluatlon in the small one;cylinder motor.;fPages

‘97 through 105,

““Cdmﬁaréfive‘ﬁéstS"Wene:made with the I.G. test motor

12,

13.

_ minations. Pages 107 through 109,

and the BMW motor (D,V.L.). The results were eagier
to obbain with the I.G. motor (Oppau method).

Standard reference fusls. FPages 105 through 107,

This subject conceraing reference standards 1s very
briefly discussed. ' C

Temparature sengitivity of fuels in octane nunter deter-

In octsne number determination of fuels contalning aromatics,
the standards should likewise be aromatics. '

The use of the D.V.L. method in oil tests, Page 109.

", Kuch work must ié%“ﬁé'condﬁcteﬁ 4o obtain réproduciﬁle

15.
16..

- posulte with-fuel-eveluation- and- it-may-be-this typs of. .

notor which should be used in the testing of lubricants..
Discussion of the foregoing topics. Pages 11 through 119,

Practical storage stebility of fuels and its chenistry.

"In wileaded gasoilngs vnstability 1g due to large amounts

of olefing or the presence of unstable diolefiug. With
saturated hydrocarbons,.the stability was exceptlonally geod,
Tn mixtures of highly aropatic gasolines, leaded, the stabllity
was poor, the nature of {the fuel and probable contamination
causing decomposition of the T.E.L, end gun formation. The
‘chemistryﬁisrnctwcloarxwaombwand»storagemﬁesﬁsfdo;ndt;agrea,;
D.V.L, experiments with the use of definite quantities of '
antioridante - expecially for unstable leaded fuels show good

‘resulis. Lesded pasolines should be used soon after of ths

lcad additlon., -

‘:i?:



17, Formation of. viscous miterials during the stovage of
~ aviation fuels. Pages 123 through 135. :

18,

- unstable. R

19

Stovage stabllity of fusls. Pages 141 through 143,

There are two classified types of gun formation (1) the
oxidation of unsaturated hydrocarbons with subsequent
polymerization (2) the formetion of new compounds through
polymerization and condensation. In the absence of light,
oxygen or foreign substances, T.E.L. does not change in
gasoline, If oxygen is present, the T.E.L. does change

‘into di and triethyl compounds and these with COp from

the air and acids present or formed in the gasoliae react

to form salts, This breakdown of lead is accompanied by

an accelerated oxidation of the fuel and formation of
viscous materials, These simulianecus complex reactlons
oceur in a different drder and manner in practice than in
the bomb at 100° and explain the fact that a fuel mey prove
good in bomb aging and not in practice. A series of experi-

fmentsﬁﬂs?e~madefiﬁzbcmb:agingfandarﬁcggmendationsiazeigiyaﬁiT

to insure bebter reproducibility.a-Data-to correlate btomb
tegts with actual storage must be obtained, There must also

‘be an understanding of the mechenisn of oxidation and fusl

composition as well as the oregent usage of antioxidants in
practice. ' S

Storage sbability of fuels. Pages 135 through 141.

The changes during storage are possible decraage in 0.§. and

increase in gum contenbt. Two year storage tests In iron end
galvanized barrels were made with cracked stralght run gaso-
Tine and 0,2g/1 cvesol and 0.5 cu3/L T.E.L. blends. Inhibited.

- gasolines showed practically no decrsase ln-O.K. Inon

galvanized-barrels, 7.E.L. acted as an inhibltor for both |

“cracked*and*straightmrun“gasolinQSWWNCresblwdidmnot»iuhibit“wfMN
_cracked gasolines as well as straight run. Under all conditlons

gtraight. ron and inhibited cracked gesolines wers stable in gum
content. Leaded gasoline in galvanized barrel gtorage was
gtable 1n induction nericd, that in iron berrel storege was

—_—

‘Two year storage tesbs were made at Travemunde wlth aviation

- P,E.L. and iron carbonyl,  All unleaded gasolines and‘leadgd ‘

_gasoline, catalytic cracked gasoline and mixtures with aviation

benzol; Czech aviablon gasoline and miztures of Czech aviation
VT E AT ) R YIc} Y1 A e XeTa dy ; hemebar- 4 ‘

oS 3 e

gasoline wlth low aromatic content stored well. Leaded highly
iromatic gasolines were not stéble-and there wag n6 definite

pqr;elation,bgtﬂégn'thg*aégréémbfwéﬁéﬁéfié“bdﬁtéﬂt“éﬁd*églhgi;




Ths lead content had an important influence on stability,
“higher lead content gagolines showed decreassed storage
1ife. There was not a good agreement in the results of
the bgmb and storage btest and further storage teats must
be made, . '

20. intioxidants. Pages 143 through 145.

The pregence of T.E.L. eccelerates the oxidation of fuels
in the presence of air and this is dependent upon the

fuol typé. Special inhibitors from D.V.L. wers homb.
tested with leaded fuels end showed very good results,
Corfosion tests with iron, zine, aluminum and electron
gtripe were made, all were good with the exception of zinc.

21, Experiments with the determination of avometle and iodine
nunbker. Pages 145 through 149.

%3t mixbures contalning olefins and aromatlcs, the Kati~
winkel recgent is -not suitable and the volume dscrease
should bo termed €.P.L. (surfuric phosphoric solubles).
The Kettwinkel reagent does however, give good results
with gaeolines containing only aliphatic olefins and when
ins acid product ratio is 431 (nob 3:1). The difficuliles
_with iodine mumbers i8 discussed. For olefin determinations
in straight run aviation gasoline the method of Rosenmund
and Kuhnhesn is recomuended, using a solution of bromine in
‘pyridine gulfate with back titration with arsenious ecid,
Where there are heavily branched chain olefins, the Keufmen
nethod results were good but further work is being done 1o
obtain A& bef‘t?r’ -metnod.l. - R e

ﬁ“22:“Th@“determination3ofwaromatics-acdéfdingmto~spécificationsm:
1940, Pages 149 through 153. :

 The reproducibility with the resulis from the D.V.L.  The
Ricsonfold and Bandts method wes poor.. Exveriments conducted
. with the B.V.H, mothod using & phenol analyzer (Ratbtwinkel)
" and Kattuinkel acid (eonc. Hn80; and PO, ) were made, Com-
parisons of both methods ave shomn and” the reprodiedbility of ™
- B.V.M, was emcellents - ' - |

Ry (o
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23. Aromatics and olefin determinations in gasolina.

o rania

2%,

Pages 153 through 157..

In the specifications (1940) the volume peroent docre
after using the Kattwinkel redgent is the sum of arc-
matice plus olefins., The olefins .are determined by sghol- .
ing with 90% HnSO, and the avomatics are determined by
difference., It has been attempted to obtain clefin velues
using other methods and iodine values. In olefin free mis-
tures of aromstics and straight run, olefin percentege
values were found. - Factors such as tempsrature, Yime of
shaking ete., meke for possible errors and ‘there is no
good agrecmenc bebween the analjszs by differcnt Jabora-

.- S — -
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Determination of aromatxcs in gaboline according to The
anilino point method. Pages 157 throubh 165.

Referance is made to Tizzard and Marshal*, Jour. Soc.
Chem. Ind, Vol. 40 .- 1921 page 20 in the determination

‘of aromatics with the anlline point depression method.

The work here was done with gasolines boiling vange L0°=
1659C (30-50% at 100°C). Synt thJc pixtures were mede

using en aromatic mixture of 20% benzol 414 Toluol, 27%
4ylol 3% ethyl benzene and 9% higher aromatics.. Curves
from these mlwtures were obtained. With olefin contein-

~ing gasolines,*the olefing muat be removed first with 805 . -

HQSOA. The results of this method with the ilmfulna"

-faetors- glven in-this-reporv are- nc nractieal?valueww~éw~

iodine titrated with 0.10 N NanSx0.
-holic iodine used-for the lead’ mul%mped bj O .03 97 gLvaJ

F.E.F.S. rapid method for the determination of 1e&d in
aviation gasoline. Pages 165 uhwouah 75,

Three methods were given. Tor a nanwoioflLic or pevoxide

conteining. gaso]ine the. ?0110ﬁlag‘metkod is glvun.mwwm -

Twenty«flve ml casoline sheken five to ten minutes with =
5 ml 0,10 ¥ slcoholic (985 TtOH) ioajnp.‘ The unreacted
The w1 of 0.10 alco-

the volume pe rcent of T, b L

50w



The sscond method which could be used for any gasoline

iz 10 ml gasoline roefluxed five minutes with 5 ml tri-
chloroacetic acid separated with a separatory funnel,

the gasoline washad Ywice with 5 ml portions of trichTOro—
scetlic acld. Carefully heat the solution to remove the
trichloroacetic acid and neutralize with NHAOH, then 5 ml
of.5% acetic acid containing sodium acetete is added,
brought to & boil, then 5 ml 0.05 NKpCrO added and
koiled for a &hcru period then cooled and filtsred. To
uhe filtrate add 0.2 g KT and 5 ml HCL and back titrate
WITh U.U:) H=Ras bgv ;"‘——~Eh€ antoef=0.0 (\li A Y(rﬁ“ - "eﬂcﬁed
with lead multiped by 0.0324 equals the volume percent
”.m.L. The lehd conweah of xuels huq alvo bean. ranidly

ne decail

\
t

éﬁﬁiﬁivcusswon. Pﬁbau 175 throuﬂh ]8].

an took up ‘the fundamentals and chemlca1 characteristics
of gesoline storage, the vractical phase of it are
iuhibitors and wethods. : :

Pa?@ 5 un bab)e - ltem 72

Ring auichlng Lesbs vith Tight metal ntetons ln tha Slemens
test engive. German A71ation Resea rch. :

l. A report of Lhm reulacement of gray caﬂb iron pistons Wvuh ‘
those of an A1-31 alloy. Two lubricants wers tegted (Bé
.and. Cl) and_test.rung were mede to determine ring aticke

ing. The results of BJM.7W. 132 mobor were similar to those

. of the Siemens test engine: with cast iron pistong if in

- both-cases ﬁimllaf thermal conditions occur at thé rings.
Piston sticking is a function of the tﬂmpnraturo in the - _
‘vieinity of the piston rings and nob of uhe viston mauerirl.,

=RLz



IV)  Roport on lube oil tests in the BJM.7. single cylinder
engina#car&xed,out_ai_ihe Rhenania—Ossag Laboratory.

Pages 00]981 - 001991 - Item 73

Exwerimental»Synthetic~oilmblend8-881006
1. This report is about motor test runs with various
types of synthet*c oil blends and complete leboratory
data, .

Pages 001992 - 001996 - Ihe Th

-881004. funther. dests. 74Lh:B M.T.. s1nnle cvlinder motor .
with a SJnahetic oil mixture.

1. A nixture of 50% synthetic oil 881006 50% mineral
oll components S9607 and 0.02% I.G. lnhibltor gave
2 critical running veriod of 11~1/L hours as compared -
with ths ‘8 hovrs with standerd Rotring D.

‘Pages 001098 = 003005 = Them 75

‘4 geries of Tubricsnt mixtures contalning "ITH paraffin®,
synuho»ic 01l components and various nercentege edditions .-
of sludge oil were tested. Test run periods and concluslons

- are- gvven,v. S SR )i

Pages 002006~ 003029 - Lten 76 WWWTWHMWWW,“W%;WWWmewFw;w;

Tffect of the additwon of Lahwbloor on rlng stlcklng and
sludge . ?ormablon. .

Dﬂta on ring sticking and’ Mudge formatlon for Rotring
D, Rotrﬁng D klu& 0./% BT inhibltor and ohm addiblon
“of 43 SpeciaJ Yolhol was obtained.

Paééé nozova - oezoﬁo ~.Item NI

L

881006, 200 ton baheh.lf "

1. & report on a blend of 50% synthctlc il 583006 and”

- 50% mineral oil components 59607 and 0,02% I.G. in~
b tor.” The tast Tun” pariod; 8 ‘hours-was-the -same-
gD, placon ring wear;: sludge formatmoan
_etc» were normal. i, '

22



Pages 002030' ~ 002044 = Item 78

- Army winter oil with and without the aiuition of Oppanol.

1. The addition of Oppanol had no lafluence on the wear
but did decrease oludge through its gludge solvent
propertV. K

Papes 002045 -~ 00?063 -~ Iien 79

Summarj of all previous tost reports. S A R

1. A summary of test veportﬂ on & luarge serins ox s*Lthmblc
oil mixtures. ,

-Pages 00206A ~ 002081 ~ Iiem 80

Rotring o1l with- and wmthOLi snecial voliollzed. oxl._dwwm

1. Tests on a mlxturps of avlation 1uor1cant €81060/61
" and the addition of 4% Svecial Voltol.. . The effecton
ledging was not unfavorable, howevar, the test ruas
were not. fully conc]usive.

i



. Synthetic lube oil magui‘actuxfe at Politz.

Ttem 81

" An analysis from Dr. Hartmann (Stettin) of two tanks of
speclal steam cylinder oil. ‘

Flow shest diagrem of the Politz plant with throughput
capacities of various products.

* Pazes 002085 - 002000 - Tten 83

Hemorandum on plant operation,

Paces 002090 = 002096 - Item 84

Igprdvem‘erxﬁ on plant during 1942 - 1943,

Pages 002096 = 002110 = Tten 85

Reports on cracking verious waxes.
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