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?jthe engans; estlng of%aero-engineHlubricants in® the B.M'

Introdsetion:
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iTOWing

'>5'The enFlne consist8=o,,an-old ;tyfe‘A redial crankcaae.,

ffw1th a new, N-type cylinder ‘with full scale “eooling. baffles

(Pigela). To keep. the ‘hold-up: of residual oil after o0il

changes to & minlmum, and to restrict the lubrication to°

-places v where it is neede

theyf0110W1ng modifications have :f

been carrled out.;r‘~a

The hollow in the crankshaft which was used for airscrew
adaustment has been: cut off. from the 1ubrlcating system by o
an insért. (Fig. 3 and sheet 7).: The- desigr of this insert

s allows: the 1ubr1cat1ng oil to flow ‘through 8 small: steel tube

%o the-o0il spray ring: 51tuated in the main bearing.f, The———-lff
“ drilling-for. this small: tube was hade at the same time as. the
alterations to. the crankshaft. - Algo the: lubrication holes "

~in -the master connecting rod’ for the. eight secondary connectingkf
~rods were.sealed. - ‘The other-eight: cylinder flange openings .. -

~are closed with’ inserts of which Nos. 4-and 9 carry the engine i

- mountings and- Nos. 3,5, 6 and 8 have hot plates of 700 watts

~each (Flg. 4 and sheet 8)e SR R W

b)» The valve mechanism.jf‘°nJ

. In the front part of the crankcase, the borings for the
push-rods were plugged and.sealed.: The corners of the four.
" strengthening ribs of the case (Flg.5) Were: removed to obviate

" trapping any oil residues.w, ‘The external- valve, governing

“the hydraulic variation of the airscrew pitch, was taken off

: and the -connections were blanked: offe: . The tube leading to:

'it was removed and the. connection at: the distributor in the
front half ~of .the' crankcase was: sealed by & screwed plug.

(Fig.s). -The valves are pressure lubricated, the: emount .
~being limited by jets installed befors the rocker bolts.,” :

o Excess 011 flows back 1nto the crankcase.;"

il ) Pngine parts.-_:i:JXfic

To. decrease the dead space,‘the oil assages in the

‘ mazneto driving shafts were sealed (Fig.7). . The. starter"'

. ghaft was extonded and its ‘Pearing box was packed and made -
‘air-tight.  The bdblower coupling has been removed, a blank»;
was inserted on the. bearing cover as well as 8 cover plate.
_being fitted at -the end of the crankshaft (sheet 10),. Thef‘
spray nozzles for. the lubrication of-the" blower drive were
~gealed (ﬁlg.lO) ~In the blower. section the: connections

. for the 9- Supercharge pipes were: fltted W1th plugs and = .
closed with s cover &and screwrcap.w “The: carburettor connec-*

tion for the main.englne is sealed With & cover. (sheet 11). ;
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; \The pump drewsoil from the bottom of
this container. (Fig,l3:-and sheet 13) and pumps’it, after
' passing through the engine, to the top, through a fosm

separator. . Another confainer, which can be weighed, :
=-8llows for. ontinuous“féplenishménx_and;mpgsuersntjpf' i
- the oil used’during the test, . The circulation syste o
- reservoir is: fitted with & gauge glass and overflow to—
—keep the amount’ in circulation constant, & water Jacket . -
for. cooling and sn immersion heater to keep the oil at a
~glven temperature. - Additional heating is provided in. '
" ¥he flanges.on the cylinder- openings &, 5, 6'and:8.as -
;ghentibnedﬂpIEviqusly4inTII o o ey

,q:~g&gThe{intaké»air;TWhichxis;képt;at_aqunstant;temperature;f
:,freaéheslthe;engine;partlyTViaiarwatar}coolergand partly -
LrTfrom,agheatﬂeXCHanger;plabedﬁround1the”exhqustgsilencera;,
‘Both branches cn be utilized by ieans of sn sdjustable - -
alcuﬁﬁoffgﬁalveuand»theﬁdesired}temperaturefisWthusﬂgbt&inedi;;
rTheiwatertdbolerﬂisjbnlyﬁuseagWhen;theﬁbutsidéiairytempera*¢\
yltureiis&too-high;]ifAn’alterhativé“iSﬁprbvideqnWherebY;*vj4*.
-Pfreshfair“isedrawniin,énd]keptgat;a}temperaturé5higher*than;u

_Janyfsummqr:temperature“byﬁélectric*hé&ting:\“the;airiis{ a
~elso closned by awet filter, . oo

L e
. being by s Bosch single. cylinder pump, f-,type,_.l/llo. V635 . .-

ﬂ‘and.a‘nozzIeyDNiGQ;N740-M5%with,a.staticﬁinjectibnfpressureﬂ

- 0f 60 8tm. - The pump is driven by an auxiliary horizontal
- wdrive shefi and isg located on & bracket fixed to the . .

' ]enginegmounting‘(shéét;l5)u“thofprewéntﬁvapourylock intoo-
*.thebsuction:line;ftheﬁfueljis¢f34~byfaasupplyﬂpumpfath{SfrF
140 atm,, the”1atter;\aﬁeraetzianE,lﬁﬁg;baing}arivenlfrom;;
f-the)lqwer\end-ofvthe;left,]vertical;jauxiligrfjdrive“shaftig

4 Zmiston,

"~ -The ignition' is by 6-volt battery and double coil - - o
- Boseh TC 6-x 2. 'The bresker, & Bosch VU I C with manual

‘adjustment, is driven by the right,.yvertical secondary

'fshaft;]sheetsvlsfandvl?y,aﬁd,haswan;adjuStable]rangefof-ﬂ‘f

,faopﬁcraﬁkﬁangle.¢*quhigh tonsion glow bulb can be connec-"

;ted;in;parallel.wiureach‘of;theftwo”sparkfplugs,and;by ‘

illuminating‘a mark on the fly-wheel enables the ignition.

biming ‘and the spark plues to be ‘checked.  ~ The spark plug:
- used were .oithor Both:IWjZOQjG1 p;_W’225[?6@“jf;gj ’fgw, 

5. Coolimeair.

A ‘centrifusal blower provides the oylinder, Which has
';the”qsugl‘fu;l:sgalegcooling,b@ff}es;ﬁwiﬁh;cooling;girfvigg




'from a contalner stendlng on a_sllding weight balance. ~To -

elng replenlehedfj

take care of ‘variations, the suppiy‘is slightly greater i

‘than’ the. consumptlon the level being kept constant ‘in: the'”
-main container by an‘overflow with & collecting vessel.:

At the half—hourly checks, ‘the collecting ‘veggel is emptied,f
“into the ccontainer on ‘the balance, s0. that,theﬁactual con-j_

;,sumptlon ean be me

Efb) Fuel and speed measurement_

ed in grms./hr.s'

The fuel and speed measurement is carrled out by random

"tests u91ng & SEPPELER “type .fuel: measuring: device .in con~“¥

”talner of 9O lltres capa01ty..;; !

;c) Power measurement. _yff?”i? L

‘_Junctlon W1th a reva counter and a stqp watch.x There 1s

N

The pouer is measured”by 8 water-brake with an’ 1nclined

‘{Welght rapld balaneeAand the above mentloned revolutlon

ficounter.v

_ed) Temperature measurement.?.teéec1:~ 5

After 2P: tens1ve tests at dlfferent locations, the best

iéplaee for: the~measurement~of +the standard temperature = at -

-which the tests are. to be run - was found to be the -top of ﬂﬁf

_‘the .cylinder head.., The 1nsta11atlon of . the 1ron-constanton ‘

thermocouple is shown in the diagran on sheet 17. It iS'_gf

" possible to keep this temperature within -0,5°C of the

~constant value by hand" reguletion of. the fan. - Checked also f

are the temperatures of the exhaust spark plug seating, the -
-eylinder head underneath. the ‘exhaust bend, and the exhaust

gas temperature. . 0il’'and intake air temperatures .are

jmeasured by r931stance thermometers and kept constant.jg;f'

ee) Blowby determinatlon.,wa ;{

‘The smount’ of blowby at the rlngs is. determlned as

f]pressure by & 1iquid. manome ter ‘and recorded by & pen con-

" $rolled by floats; & recording dial gauge may be used as an-

,‘,_

alternative. It is ‘imperative to make the crankcase and -

}bearlngs ~.especially the air-scrow bearlng -valr—tlght to,;
. enable a sensitive pressure- roecording to be mades Flg.l4 :
. .shows' the DVL-(Report UM 546) method of packing with: felt
- and & cover ring.  The diffcrent parts of “the crankcase o
are 1nterconnected by 1arge dlameter plpes Whlch serve as



)eon dlsmantle
”The_cyllnder

; g ot . R4
perforateF steel cover; " The' plston is a;normal plston with
~run-in rings, the crown havinhg & hole in the 'middle of ca.,50
mm. ‘diameter: "to obv1ate any. pumping action, Flushlng oil oo
“ismow put 1nto “the'engine via .the: 01l;oontai er; i if: the
englne ‘is very: dirty -the oil. is mlxedéw_th 80k_benzol ‘and
“the: englne motored for: one hour at 1000 ‘rep.m, by the: electric
#motor, . The oil temperature rises %o about 80°C.3“ ‘Affer the
flushing ig completed, the o0il’is’drained ‘and the new oil to °
<-be tegted is added, - Dullng that time the rating of the test
piston is assessed and it is. then placed for .2-3 hours in . f

. concentrated nitric acid.  The oil carbon is thus softened

; and can afterwards be. removed with & fibre brush. : This
‘procecdure was - 1nvest1gated ‘and exam1ned from-all angles as
“to whether it had any harmful effect on the plston.; ‘No.

o‘eorros1on or any. other harmful effects were foumd to - take
“place. ' Small grooves and: any remaining dirty spots oan be
cleaned carefully with-a scraper.- The piston is then -
‘measured at 209C,; new rings-are fitted and it is pub: back
- with the cyllnder ‘which has also been measured.;a 0,65 mm,

,1s the maximum. clearance allowed between the average of the . -
‘meagured- values of ‘the’ cyllnder ‘and piston on the: thrust and -
gudgeon p1n axes.,u This)clearance 'is usually reached after -
150 hours runnlng, when~the cylinﬁer and plston are replaced."

L After the englne is re-assembled the 8- 10 litres of
oil in the container” are heated to 8063. by an immersion’

_ heater.;, ‘The 1gn1t10n is: SW1tched on," untll ‘with the =

\ auxlllary engine heatlng +the: 0il in and outlet show 8 o
. temperature of 809C; . then ‘the fuel is allowed to flow. and
. the run ‘started. Runnlng under full load is reached acoord—
1ng to the f0110W1ng plan‘-fa;;; o ‘

lO minutes 1500 r.p.m. englne 1dling, 1gnit10n advance 50°'5

5 1900 M T 19T A 34O
of‘5aii’fu’*cr1900 _57 e =4%%+¥~*V;ff'w’l“"";' 340

“In the next 10 minu es temperature and consumption aren~
regulated and brought tolthe equlred values, if. necessary
the englne power is corre ted S e e I

Thc follow1ng measure'en s are taken-~fufl» EEa

: Every quarter of an hour,ljh;all tempe*atures, consumption
o T AN Tfpomrr,zw» L :

SR

?'%V half-hour.ﬁ<¥>4;_ﬂf“; 011 consumptlonbtx ;

. A power drop of 2-5p and 8 s1multaneous strong blowby

_ are ‘the indication for rlng stloking. The ‘engine is switched;
off at that moment.i_,;,, :
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