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REEL NUMBER 108 (ABsrgAcr)
-

THE T &» TEST ENGINE DESTGNED FOR TESIING THE KNOCK RATINGS AND PROFERTIES
OF VARLOUS GASOLINEBe - (o year) _ Frame 9959-9017

: A eingle cylinder englne is described in-minute detail with all
1t8 accessorles and with 1llustrating pictures and charts. The installa-
tion and operation and the ‘different test operating conditions are discussed.
The. method of the test is described and explained, the varlous uses and
1imts of accuracy are pointed out, and in the end some practical directions
are given on where to obtain the necessary operating materials and hov %o
care for and maintain the equipment.

INSI‘RUCPIONS FOR THE SUPERVISION AND MAINI‘ENANCE OF THE_ATRCRAFT ENGINES AND
EQUIPMERT 4~ ~October 31, 1080 Frame 9618-9625

"The paper describes those - engine parta and functions which must be
carefully supervised end maintained to avold wear. Accessories and gauges
are glven special attention. Test rules and jnstructions are outlined with
much technical detail and illustrative figures and tables.

'EIGH STRENGIH AIRCRAFT STEELS -~ Mey 13, 19%0 Frems9629-9651

The steels ugsed in aircraft construction requiring a strength of
at least 90 kg/mm sq. (128,000 1bs. per sq. in,) are discussed in extensive
deteil, their composition and properties are treated and special uses 8re .
deambed. Illustrations, cherts end tables of comparative data are 1nc1uded.

NSI'RUCI‘IONS FOR THE 'I‘ESIING OF PARIS AND IIQUIPMEM‘ FOR AIRCRAF‘I‘ 'ENGINES -
-AND -INSTRUMENT'S » -May.12,. 1940 Freme 9652-9555 )

This is an 1nstruction leaflet for use 1in Johe ‘gervices.

The purpose, necessity and method of various routine tests are
ayetematically and extensively discussed and treated, “outlining technical -
details and thelir 1mporte.nce 1ncluding gome charte and illustrative material.

TESI‘ OF. M&TERIAIS FOR AIRCRAFT "AND ENGINE- CONSI‘RUC‘I‘ION o Frame 9659-9598
‘ November 30 19 9
" '. . Tests of materials , in particular chemica.l tests usually involve
destruction of the-tested-items.—The report discusses verious test methods
wrnosed. and reviews in particular means and principles to carry out :
auch tests by methods that would“save the tested Z 9
from destructions. Detelled optical, electricel, magnetic: and X-ray methods _
leaving the-tested- me.terials intact.are described with accuracy. Charts and
"1lluatrations end-many- featuree and examples are. offered.s. . :




THE USE OF SYNTHETTC MATERTAL IN ATRCRAFT CONSTRUCIION, Frame 9699-9721
. January 31, 19V - .

Pressed artificial resins and hardened phenol formaldehyde resins,
their technical properties and special uses including test methods and data
on practical suitebility are scientifically discussed, The second part is
concerned with transparent materials for the replacement of glass. Many
properties of these materials are listed in detail, comparative charts, -
figures and illustrations accompany the text. o '

PISTON RINGS : October, 1939 Frame 9722-9741

The purpose and function of piston rings and the technical problems
involved are discuseed.?'.l‘he suiteble materials, their properties and-advantag-
es are reviewed and special attention is given to the manufacturing processes.

“The-effect of “piston ring-profiles-on engine efficlency and oil consumption . .
is described, Function of the ring, maintenance, wear end test methods are
treated in detail, Many theoreticel and practical items are 11lustreted by
figures and charts, . ‘

CONSI‘?UCI‘ION AND BASIC PRINCIPIES OF NOZZLES AND INJECTION APPARATUS FOR
DTESEL AND OMTO _CYCLE ATRCRAFT ENGINES . Frame 9742-9753

Injection methods in Diesel eircraft engines ‘and 0tto cycle engines”
are reviewed and technical details of nozzles end injection pumps discussed.
In the second part the operetion and functional Injection parts of the
Diesel engine are described in detail,. The third part gives the analogous
description. for the Otto engine., Some illustrations and figures accompany

AERODYNAMEC- COOLING -OF - NOZZIES IN LIQUID.COOLED ATRCRAFT. ENGINES. .. ...
April 1, 1940 T ; Frame 9754-9763

The history, principles and problems of aerodynamic cooling of
‘nozzles are outlined. The possibilities end lines of development with
particular reference to liguid cooled cylinder blocks are described and
_tné_technical problems involved ere discussed. Cooling sfficiency, measuring
methods end data are reviewed with charts, pictures, graplie and formulase™

“PHE CONSTRUCTION OF THE COMBUST'ION CHAMBER IN THE ‘ATRCRAFT ENGINE o
RS S ' i ' — Frame 9764-9T9k
%WW&MM&MM“M chenbers
of Otto end Diesel engines, in particular the intake and ‘exhaust ‘gas exchange
‘and the combustion processes .and their relation to the construction of the
“sombustion chamber are described and discussed. - Correlated details euch.as... .
“the errangoment and operation of-the spark plugs,: of the-injection nozzles.. ... ..
and valves are glven attention, -Some thermodynamic: principles end thelr.
~application-tothe combustion chember are developed by formulags, Illustrative
“cherts and figures-accompany “the-text st R NI




THE EXHAUSI IINESJ SI'ACKS AND M[.FFLERS IN AIRCRAFT ENGINES s . ,
October 31, l9h0 T Frame 9795-96803

The exhaust 1ines, etacks and mufflers are designed to conduct the
exhaust gases to pointe where the englne operation-and efficlency are least
affected, subduing the noises as far as possible, The air resistance le
thereby avoided and the exhaust heat utilized. Guided by these principles
the technical details, equipment and pertinent theoretical principles are
discussed and 111ustrated by formules, figures and charts.

DESIGNING AND CONSI‘RUCI‘ION OF VAIVE SPRINGS FOR AI ENGINES.
May 15, 1940 , ~ Frame 980L-9821

The purpose, opera.tion and principles of construction of velve
springs of different designs are discussed., Chief attention is glven to-
.apiral types, end material, theory, and design. Ma.ny formulas, charts and
11llustrations accompany the text.

CARBURETORS FOR ATRCRAFT ENGINES. May 15, 1940 Frame 9822 -9841

In spite of the increasing influence of the injJection technique
for the Diesel and Otto cycle aircraft engines the smaller carburetor-
equipped engine which is more econcmical in construction and operation has
1te own field for training machines, private aircraft; etci—The-special——-
features and operating conditions of the aircraft engine require adaptation
of the carburetor in several respects. The technicelities of construction,
theory, method of operation, fuel consumption, testing end maintenance of
various types of alrcraft carburetors are treated in this detailed report
com'.e.ining many formulas and 111ustraticns. .

‘.CONSERUCTION AND_DESTGN. OF MUII[‘IPIE-BANK AIRCRAFT ENGINES. i
My 15, 1950 v Frame 9842 -9868

The vital questions and problems of the cylinder arrangement and
dimensions for multiple-bank constructions are discussed . Correlation of
overall engine efficiency, construction and weight and ‘details of operation
are theoreticaelly explained and finally some special multiple-bank construc-
4 1ong guch a8 12 &nd 24 cylinder- engines are” critically reviewed.. ~The text--
contains many 1llustrations. e \
ELIMNATION OF WATER iN AIRCRAFT ENGINE AND FUEL TANKB BY FIIE‘ERS
(Covers materiel from 193 -1939). - ~ 7 TFrame 9869-9878

o ' 'l‘he different kinds of fil‘oers 5 8uch-a8 meval. efra?{ners‘"ﬁ, 'ssu"""e
and felt strainers, paper. and laminated filters s ebtc.are discussed and
.descri'bed with. 111ustra.tions. el T e T T .Mf“f:

FUELI’UMPS L ff’f My 15,.19’+o  Fram 9879-9890

A Variaue ’oypes of diaphragm pmnps““‘m,jsct‘l6rrpumps*m1'.h“two~or-—~j
avthree pistone ;- constant- displacemsnt rotary pumps,-6tc.. are.described.and ...
-their: action and. e,fficiency discusse nd compared' text is ‘11ustrated by ‘
figu,res and. picturea. R R




EFFECT QF BENZENE AND IRON- CARBONYL UFPON KNOCK RATINGS OF VARIOUS GABOLINES
AND VARINUS SPARK QEITINGS. October %, 1937 Frame 9891-9699

(Research report Oppaw)

The anti-knock effect of benzene and iron carbonyl as fuel additives
are discussed and compared. Teet charts and tables supplement the text.

EXPERIMENTS WITH SYNTHETIC IUBRICATING OILS, Frame 9904-9309
(Research report Oppauw) Merch 1, 1928

Reeez;rch oils have been tested and test results are diecueeed; the
results are said to be -satisfactory. A few charts are added to the text..

REPIACEMENT OF ADDITIVE A IN MOTALIN (A GASOLINE) BY XYLIDINE.
(Research report Oppaw) ~—  November-5;,-1930— ~ Frame 9910-9917

The report is concerned with tests of xylidine as an anbi-knock
agent and its effect in engine deposition. The results indicate the suita-
bility of the use of Xylidine,

EXPERIMENTS ON THE INFLUENCE OF A IOWER FCUR POINT ON THE OPERATION OF DIESEL
OILS (Research report Oppeu) Februsry 22, 1935 Frame 99. -9929

Lowering of the pour point has only little 1nfluence on the start-
ing of crystellization (turbidity) of the lubricating oil,. However, the
fuel pump can pump olls with a lower pour point at lower tempere.tures vhich
is of some advantage.

INFIAMMABIIITY OF GAS- AIR OR VAPOR-AIR MIXTURES BY FIYING SPARKS FROM o
GRINDING MACHINERY .- Frame 9930-9939
' The report’ 15 concerned wi’ch ‘the inflammability and incendiary:
danger involved by air vapor or air ges mixtures in technical plants
where flying sparks from grinding machinery might touch off fires or
explosions, Igniting tests were made and the inflammability limits of
mixtures charted, The report gives a summary and descripticn of these
tosts recommending suitable precautions derived from experimente. :

RESUIEI' OF THE EVAIIIATION OF CAPI‘URED MATERIAIS : Frame 99&0-9961
... .. . November 15, 1944 . =~ .
Various captured British, American and Russian lu'bricants and
gasolines have been tested. The report gives the details of these tests
and compares the results to German epeeifi‘catibn‘e of gasolines and lubri

‘REPORT (F. TEE FIFTH ASSEMBLY OF THE ASSOCIA‘I‘ION FOR KNOCK RESEARCH
S February 16 & 17, 1943 — Frame 9962-9972
Knock reting tests. which are described in detail 1ncluding
the equipment ueed and the accuracy obtained. ? ' '

‘ii;‘;,ﬁEroRr ON SYNTEEPIC CASOLINE " —Frams 9973 -998'
" Knock rating tests have been made ‘and are described, ‘Thelr .
reeulte and the varioue aepecte of the problem 1nvolved are diecueeed.




EXPERIMENTS ON THE OCTANE RATING DETERMINATION OF L‘IQUIFIED GASES . '
- ' - ~ : ' < "~ Frame 9981-9985
: These experimenta are aimed at testing the knocking behavior and
octene rating of compressed 1liguified gaseous engine fuels mixed with
verious percentages of liguid hydrocarbons. The test equipment 1s dea-

oribed and experiments and thelir results discussed .

A e = prame 99869909

. ~ Frame 99 -9989
" The influences of the operating conditions on the knocking
behavior of engine fusls are discussed and 11lustrated by various experi-
ment8. : C o : o

THE TNFLUENCE OF OFERATING CONDITIONS ON ENOCKTNG BEHAVIOR OF "ENGINE FUELS

TEST ‘STAND EXPERIMENTS REGARDING THE USE OF THE "RESEARCH METHOD" AND THE
MOTOR METHOD” OCTANE RATINGS IN PRACTICE . ‘ . Frame 9990'—9991&
T Tests with different test engines are described end discussed
and-as-a result-the go-called motor method 1s. preferred to the research
method because the test conditions of -the former correspond better to the
practical operating conditions. ' ' :

COMPARISON OF MQTOR AND RESEARCH METHODS FOR THE RATING OF PETROIEUM BASED
FUELS , S B A Frame 9995-999
The two methods are brisfly described end compared and the

_preferences left undecided.

PREPARATION OF TETRAETHYL IEAD FOR LEADING CF GASOLINES IN THE LABORATORY
_ ' ' - Frame 9997-9999
" The report gives directions for the preparation of a tetraethyl
lead solution of known strength and outlines the importance of leading
gasolines with e solution of. known strength for comparative.octane rating
tests . ' : : . : o

RESEARCH ON FISTONS , : - " Frame 10001-10012"
. Report reviews the use of new materials for the Vcohetructic)n of
plstons, especially for aircraft engines. The various alloys containing
magnesium and eluminum and magnesium together and problems of metallurgical
troatments and surface finishing are discussed. A review of soms frequent
defects and suggestions on how to -prevent them by speciel working methods

REPORT ON THE RESEARCH WORK AT OPPAY -~ . - Frame 10013-10019
' A historicel survey of the development, scope and " flelds of -
the research work at Oppau laboratories ie glven. ST

PHERMO TECHNICAIL RESEARCH AT OPPAU . Frame 10020710027

. “This yeport reviews the field of work, comprising thermd :
“dynamic research; laboratory experiments and testing of various machinery .
and equlpuent forumgaeuri'ng'heat»-cbnduc’c.ivity G

_QUALITY OF FIUE ASHES AND THEIR USES: ' - Freme 10026-10029
With inoreased use of. coal.dust. in furnacel flve ashes are
“abundantly produced so-that the -profiteble-use-of-this - waste. materiel... .
~1g-& -problem.-The .report-discusses possibilities of useé &8 _an insule
“{ng material and ‘glves the description of physical and -chemical. proper-
“t1es of- the ashes in this respect.s -~ e et




DEVELOFPMERTS OF METEODS TO DETERMINE ENOCK RATING OF LIGHT GASOLINES.
i ‘ i . * Frame 10030-10033
The importance of the ootane rating and methods of its
determinations are roviewed. N -

TEST OF DIESEL FUELS ' Frame 10034-10037
This 18 & review of the Oppau equipment for testing Diesel -
fuels. Some testing experiments are described and their results charted.

COID WEATHER STARTING ED(?EDIENI’S FOR DIESEL ENGINES - Frame 10037-10039
Some of these expedients such gs preheaters, otc. are described
and their principles of operation and efficlency discussed.

THE HESSEIMANN ENGINE AND ITS FUELS ' Frame 10040-100L2
The psculiay nature of the Hesselmann engine which is & spark
ignition engine with direct fuel injection into the combustion chamber is
described and compared to Otto and Diesel engines and the differences in
the fusl used is discussed, e

EXPERIMENTS WITH MOTOR VEHICLE FUEL PREHEATERS, " Frame 10043-1004k

‘ A short review on the importence of solid fuels in particular
during war times, is given and thelr suitability and adaptation for use in
motor vehicles is discussed, in particular the problem of preheating and
igniting these fuels. ' .

TESTS CF ENGINE LUBRICATING OILS . Frame 10045-10047

The principles of testing lubriceting olls hy motor or engine
teste ars outlined.and the advantageous use of & gperizl test engine is .
advocated, ‘ ' :

FRICITON AND ENGINE WEAR DURING LUBRICATION =~ Frame 10048-10050
o Methods and machinery to measure these two Zmportant factors

of friction and wear and their variation with various olla are discussed
and described. ' »

THE I, G, TEST ENGINE B ~ Frame 10051-1005%
" A brief illustrated description of this test engine and ite
purposes is given, for a more detailed report see Frame 9559-9617 of- ‘

thiﬂ Reel P

BIECPRICAT, MEASURING METHODS 4 oo o . Frams 10055-10058

o Tnetruments for the electrical meesuvement of pressures, flame -
-propagations end injection sprey patterns are discussed. The Stroboscope
in particular is glven attention. ' S e

THE OPPICAL REFRACTIVE INDEX AND DISPERSION AS AN ANATYTICAL AUXTLIARY
_MEANS FOR THE INVEOTIGATION OF GASOLINE AND DIESEL FULL TROFERTIES, = .
e Frama 10059 ~10062.
7 "~ The theoretical principle and opevation of such measurements. ~—
. are discussed and comparative results illustrated by charte.. — © -

" HE EVALUATTON. OF. THE BOUATTON. GF. COMBUSETON % [ Fréme 10063=10066

The, uge of the equetion for calouls! ing air reguirements, the
ombuation vater and of generated heet, the increase of volume ™

‘eto. 1a discussed.and 4llustrated by grapha,. oo




“A-1I87 OF RESEARCE LITHRATURE FUBIISHED BY RESEARCH IABORATORIES AT OPPAU
~ ' Frame 10067-10068

THE PROBLEM (F RATING ENGINE FUELS - Frame 10072-10092

After a review of the principles of octene end knock rating -
measurements & method of graphically charting the knock vibrations for
such purposes is discussed and edvocated. '

THE RATING OF DIESEL FUELS o ' Frame 10093-10139

The test of fuels in the single cylinder engine, the relation
between delayed ignition-cetene number are discussed. Knocking in Diesel
engines and msthods to meéasure knock ratings in a eingle and multiple
cylinder Diesel engine are descrided end illustrated by experiments end
_charta. ’ ' ‘ :

DEVELORMENT OF PQUIPMENT FOR KNOCK RESEARCH - Frame 10140-10158
. Instruments and methods are described to register kmock '

‘vibrations in the running engine on the road or in the &ir. “Some experi-
ments are described and 1llustrated by pictures and charte. ‘

ELECTRO ACOUSTICAL TEST METHODS FOR KNOCK RESEARCH IN SINGLE AND MULTIPIE
CYLINDER ENGINES Frame 10159-10200
~ Tnetruments and methods for such experiments in different .

engines are described and comparative experiments are discussed and shown
“with pictures and chartey

TROBIEMS OF FUEL RESEARCH AND THE PROFER FUEL SUFPLY TQ THE ENGINE . ..
_ _ N Frame 10201-10219
The article points out that un-interrupted fusl supply to the
- running engine 1s very. much a matter.of good gesoline properties, es-

peclally at freezing temperatures or under other spscial conditions, The -
_.different methods of . gagoline production to_obtein the characteristics = .=
desired are reviewed with particuler attention to knock stability. ‘

_THE SPUDY OF FUEL FILOVW THROUGH THE INJECTION NOZZIE Frame 10220-10252
o “This report 1is concerned with the investigation of the develop-
ment of the spray or Jet by the nozzle and 1ts different forms, consider-
ing variations of alr and -fuel pressure, size of drops in the spray, etc.
“A séries of experiments is discissed and the attempt-is ‘made-to-derivem
gome- principles for the Rractical,_op_era‘cion,of ‘diesel engines. :

 PROPERTTES OF AVIATION FUELS AND TEST METHODS: ~~ °  Frame 10253-102689
. " The alrcrait .engine fuels can be diiz\ide@ in two clesses, those *
N ' and those used in Diesel 'engines. Thelr quality . )
depends on such properties as -knock resistance, volad By 5 - PULL Gy 5 10
valus and stabilitys These properties are discussed in thelr theoretical .
-importences. Practical test methods.are described.to. test for the above '
-mentioned -properties with-the objective to. avold engine disburbances .. . -
-guch as vapor lock,coyrosion and residue formatlon. - Many. experiments,
figures and charts supplement the test. R R L ‘

 NOTSES-ASGOCTATED WITH TEST :GPAND OFRRAFION . .~ -...Freme J0292=10319.
»r;:'a~~-~~7-¢~--i»-m--»5;»-Dux-1ng.‘,:ja,»,;¢onvep§19g;;a.tmS‘auttga::t),_;ﬁ%group’ of ‘researgh workers - ’
""'\'tii“ééiiea‘e

. d the ‘question of eliminating and reducing the various noises.: E
“connected with' the’ operation of engine. test stands, - -




REDUCTION OF TESP STAND NOISES « . Frame 10322-10373
The discussion forming the ‘object of the preceeding frame nos. .

1g continued and several suggestions.are made how to avoid and reduce

englne test stand noises. ' : '

THE THERMO CELL ' Frame 10374-10382°
This report 1s concerned with the DVL thermo cell designed to

measure high and quickly changing temperatures such as occur in the

combustion chember of an engine. The method is elso appliceble to all

kinds of other temperature messuremente. T1lustrated descriptions of the

construction of the cell, its theory and operation is given. Expori-

mental date end charts are included and discussed.

TNSTRUCTIONS.FOR THE USE OF THE EXHAUST GAS TEST INSTRUMENT .
Frame 10386-10409

Such an instrument was designed in order to obtain & control’
of.the heat conditions of the exhauset gas vhich would allow one to derive
conclusions as to the quality of the fuel mixture being supplied to the -
engine. The thus gained knowledge could be used in order to make the
necessary corrections to the fuel mixture being supplied. The instrument
is described, its theory and operation explained by meens of figures -
and charts., . .

CONSTRUCTIONS AND PLANS FOR BQUIPPING ENGINE RADIATORS WITH AUTOMATIC
TFIARS. T - : 10L11-10420
The purpose and theory of these hydraulic end mechanical flaps

are explained. Designs and plans of construction are sictured and des-
’CI"l‘Ded. : )






