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: m_uJIn engin'ﬁdevelopment%gork°it is alway 0 inves=
.tigate fundsmental gquestions. on. single-cylinder ‘engines, ‘ar Eo
is: usual to. build- full-scal.“marineﬁand;aircraft:engines,only 5
g tisfa ' ' on :

e sIn~previous<y 9 Whi ]

it -was: first studied on automobile engines, but the accuracy’was,
‘soon: found to be. unsatisfactory since the. cylinders ‘behaved = . i
-differently as a result of non=uniform mixture distribution.
fFundamental investigation ‘of . the . detonation process in single:
" ylinder engines was. ‘therefore: undertaken;wand ‘since . an éevalu
"tion of :Diesel fuels was required a Single-cylinder apparatus
for this- purpose.was. ‘als0 necessary. . Such. special. engines: had
the advantage that measuring devices: could be employed, which =
;could not be fitted to 8 full scale. engine. h;,_n i

The conditions in the I.G. Test engine and the I G.‘Test L
Diesel corresponded approximately to those under which the fuels K
tested in these units were used, and the conversion of the" re-'ﬂj,
‘sults to practice: ‘presented no . difficulties. The dimensions of -
‘eero-ongine cylinders are, however, of a much greater order of-
magnitude, = The surface/volume ratio of the ‘combustion. chamber
and the: flame travel are so different: ‘that it is desirable do
.carry. out the investigations on aero~-engine ‘eylinders. - It 1s 1
‘also- désirable to utllise components used in the: ‘actual aero-"ﬁa,
-engine, 'so that the conclusions from tho single cylinder. tests
may be applicable to tho mein engine, .. It is relatively easy .
to do this in the case of ailr-cooled: engines, ‘which are con= : -
‘gtructed of individual cylinders, but for 1iquid-cooled engines, -
the ‘development of: specially manufactured single-cylinder units ’
is necessary..;~;- : o

: Research engines for the' study of av1ation fuels must o
therefore be. able to be fitted with -difforent types of cylinder, '
which leads to the construction of & ‘crankcase with a top-plate =
to carry the cylinder,:  This type of test stand, as, for example,

chat developed by the DVL ‘18 often arranged so that the top~ - -

“plzte can be: raised or lowered for alteration of the compression

. ra io., R : S , B . v : . ,

’ The Test Station decided to build a research engine specially
_.adapted to fuel testing._,f ff-,‘ S ot e

: An essential feature was a,very strong construction, on L
l,account of the unusually high ‘boost pressures employed in fuel
" testing, It was also considered’ essentlal--to have an arrangement
. for varying the compression ratio while runmning by raising or = =
lowering the top-plate. Furthermore ‘a largo number of anxiliary
" .drives was to be supplied to operate the various auxiliary mecha-‘=
nisms, . Since the proposed investigation called for an extensive
variation of the injection sequence, special consideration was-
glven to the provision .of a wide . range of. adjustment\by means of
planetary-gears. . The TI.Gs research engine developed on these ,
lines and- described below, has’ proved itself excellent’ for. pro-é s
longed: operation. It has been menufactured in small quantities
-for. research.purposes. One unit was supplied to the Rechlin: Test
Station and one to the Hermann Goering Research Department, Four
;;units are. at the Technical Test Station, Oppau.,;‘;-,., e

;EConstruction of the I.G.Research Engine.thit.k ‘

‘n'ﬂ‘ The design of the engine is new in’ so far as a crankcase of
_oylindrical eross sectlon isused, in which, as shown in Fig.l.~'
ris a 1ong tubular sleeve screwed at its 1ower end (Fig.2) end .

L ’1_,



adjustable vertically by moans  of 'a nub. . The: nut ha' teeth cut :
on - the outside so that it can be mo
Different top-plates ‘can-be | ‘attached to v ]
‘sleéve, according to the type of cylinder;uscd.”“
BMW“lSZtop-plate is shown, on whi hithe 'valve ‘gear e
-carried. Top-plates ‘for: valve gear with: vertical dri e shafts '
~are shown'in. Figs. 8. and 9., - Thé long :sleeve provids ? H
pletely safe means of adaustinb the cOmpression ratlo: :
.most sovere operating conditions. :This.ls: parti‘ularly impor-lx
“tant for fuel tosting:in. which serles of tosts at different- com-‘
pression ratios have to bo. nerfonmed,w_;WJth tho construction =
shown 'in Fig.l. the weight of ths sleeve, top-platefand*cylinder ,
assembly 1s token on four small- hydraulic cylinders, ‘ that thewm
play is always taken up in the adjusting thread;

Crankcase and Mechanical Detailss>

Special attention was paid to the crankshaft bearings, so
that no- bearing failures should occur with- excessive loading.
“The bearings are: attached to the outer housing and- supported
_¢lose to the webs, - For this ‘purpodse. a forked. support is pro-v i
vided in the middle of the housing, which transmits the crank—'ﬁ
" shaft forces directly to the base plateo - ‘Fig.3. shows the .
“housing and the boaring locations, . It is a disadvantage in re-;
search work 1f the engine has to be run for.a long timo to warm
“Upe.  To avoid this the crankcase of the T, G.Research engine is

. equipped with two difforent. types of. heatxng.;, ‘An electric o
“heating coil’ surrounds -the ‘housing and, .in. addition, ‘the. base
plate is hollow and can be heated by steam. " “Aecording to the

__supply available tho engine can be kept -warm. overnight, 80 that

‘ testing can: be begun without delay the following morning. ‘=W-;“

j o The crankshaft, which is carried in roller bearings, con-'
gists of several parts assembled by means of the Hirth-type cou=
~pling. A dismantled and an assembled shaft aré shown in Fig.4.
The ‘ends of the crankshaft aro screwed into the webs by bolts
with the ond throads.of. different pitch, go: that .an extremely
tight connection is obtained by differential actions .= The hollow ~
crankpin is held by an’ anchg; bolt between the webs.;_f;; _ SR

Goar Box with Auxiliary Drives.‘tf,v'e

. The front bearing housing comprises also 8 gearbox (Fig.G.) :
- Two accessory ‘shafts are provided, which are driven from the = -
-orankshaft by spur gears. = Thoy are fitted with bevel gears

“which drive right and left hand horizontal shafts for the magneto‘
and the injection pump,- and shafts arranged vertically downwards
“for the fuel and oil pumps,  Provision is also made for valve
‘gear drives. above these shafts,  For ‘cylinders with overhead

amshafts, the necessary vertical shaft' as shown in Fig.6, 13
driven directly from the crankshaft, The gearbox is ' closed. by a -
cover. through which the crenkshaft and the right and left hand
‘shafts project. It is: thus- possible to attach additional appara-
tus, for example a cross shaft driving at ‘the upper.end a contact .
‘breaker and at the lower ond a rev. counter coupling (Fig.?)
_Other devices can. also be used,-as. for example ‘an indicator for
“the ‘eloectric tachometer (Figs. 8 and 9) The free end of the

 erankshaft can be used to drive the I «Gebime. .gWeep apparatus which

.- 18- provided for use“with the guartz indlcator to give a stationary_‘

rxdiagram on. the screen of a cathode ray tube.';w : S

_” In many investigations it is requirod to adjust the injectiont
timing over 8 wide range, which can be achieved by fitting a.



planetary'gaar drl ‘Dn‘the horizontal ‘drive; shaft
arrangemcnt is shown:in Fig.8;: in: which adjustment:.
‘ rovided. A similar*arrangcmont;inywhich

¥ g_d?ip rapid sétting of the injoction ti
' 5, tho parts-of the 1gte

reroto qontrol.systums '
G ncorned With'adaustablo drivc
. i applying it

.atod in soundrproof romns,
yFurthor ‘dovolopment 1s there
‘goar: operatod by servo: mot?’sw
olf. to electrlca motﬁ 8

st »-:Thcflubricating‘_i pump,uwhlcl is seen n - Figa
;BMW.ISB. . By means of ~one: pair of gears tho oil is. drawn;from;
"~ the  crankcaso and delivered to: ‘the supply: tank, from which the
“othor half of the pump: ‘tekes oil and delivors ‘it to the" filter;v
“carriod undor the gear box. = From here 1% ‘flows to tho front
““bearing_housing the ‘er ronkshaft and the- “erankpinme ‘Furthor oil;f
-ways ‘load t0: the bearing housing :on’ “tho. flywhcelaside and the
hydranlic cylinders, and to o distribution point, from which
g“suitable‘leads may. be taken to tho. valve gear and othex'mocha-l~

g «v'The valvo gear for"lr-cooled engines is’ bull “on 0" tho
top-plate and enclosod in a covor (Figs.l and 7).~ This goar. is
ﬁbuilt ‘ag low. as p0531blo, s0 as-not: to interforo with tho. cool="
“4ing air flow.  Enginos with ‘overhead camshafts” ‘roquire o vortis=-
‘cal ‘shaft and ‘bevol drive,- the " connection, betweon: comshaft and. -
“drive’ boing thrqugh o sloove with 38 ‘tooth at one end and 40 at
‘tho other, so that, as well,as a flexible drivo, an angular adjq 3

: ustmont of tho camshaft is. providodc SR





