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.. A survey of the state‘of;motor‘lubrioahtTtesting in the
‘ single oylinder BMW 182 1is givan-and,che»shortcomings of the -
proeess are pointed out.  In spite of;manyfnnexplained»erfacts
which together may cause wide deviations in the accuracy of
‘tho measurements, this process ig still suiteble for the testing—
~of lubricents. A Teow alternaﬁives'forgpossiblegimprovements‘ '
are indicated amd the influence of tomperature and operating .
conditions is explained. . B
Tubricant testing in~engines, as with all researeh on - -
“jubricants 1e still inm the development stege. - The oxamination - .
of lubrlcents regarding shair tendencics o daposit formation
~ip the engine, particulariy ring-sticking, is far from veing
a tost such as for instance the vary muah- simpler and more exael.
dstermination of the Xnock rating: fuels. Many faotors, such
as temperature, fuel,,replaeament>parts, as well as unknown
effects play their part in the formation of deposits and
jnfluence. the resulis in such a way that the accuracy of the
measurenents becomes unsetisfactory. The difficulty of
‘obtaining a running ¢ime accurave to 30% can be seen by &
comparison of 1aboratory tests on iubricating oils. . Notwith-
stending theveztremelyMsimple‘and favourabie test conditions

for instence for the Coke test, thevaccuracyvis~anly $ 155,

1% is o thenkless task %0 survey past investig:tions of
~ lubricating oilsg‘assonly,littla positive can be said about
. results of fundamental tests. o T
- VWe nevertheless accapted the invitation of the DVL to

report on cur expericnces with tests on ring sticking: 1
pelieve thae g sumpary of these oxperiences, even with partly
‘negative results, pay stimulate now jdeas. ~In this sense
she iecture may be & contribution_to-co-operative research on
Jubricant problems: - . S R T C .

1. Test‘equipment'and‘procéd're;'wiﬁh”particular referencs
%o tcemperature control. . . o T

2, Means of improving the detefminatiqn of the end of the test
{Tests with free ring grooves ete.) o -

%.-Runaing times and théi: teprqggpibilgtyQ‘ P_' o
) With Reference oli i o B
‘ 61§ Sp£éad ove® qifrerent%tiée intervals (Influencé @fjwind :

' "ﬂirectionfvreplacament>pa;;s ete-) ‘ S



az} Spreau w1th different cyl:nders, mean values as well as

. single ‘tuns, %Yesting of eylinders in different engines,

;b—»spread of cylinder temperatures: (sperk~p1ug~gasket)
et constant control uemperatura—“fwmﬁ :

as) Dependgnee of runnzag %ime on- the,nverallﬂrnnning time £

- of ‘the cylinder, piston clearance, piston ring clearanoe
and the oercentage sticking of the ring._ o .

asd) Running times depending on cylinaer temperature (head S
 temp.} with injection pump, with carburatter. ;Different .
inelination of the temperature curve. : The higher ~

" eurve of running time with earburetter.»w

b);With oils of dxrferent manufacture running time spread

— ~bigger thea with Rotring ecaused through a longer . -
- absolute’ running time, unstable behaviour of edditives .
: etc.,ﬁ;vv S ) B , ‘

4. TRunning times-ahd depo its. v |
M_aiﬂAnalysis of depcsitsc m_"f;f’, : . *,'?“ _.;_""i;~vh;

o) Helationg of the formation” of~ deposits to tihe analytioal
~ values of new and used oils. . g
cifSludging tendencies of oils, examinations in the engine ‘

{Opel and. BMW $ests) o

S ;Influeneing factors not yeﬁ known.
a) Temperature of niaton ring grooves.,

b) 0il circulation and amount of oil snray on %he piston.
{Depéndence of oil pressure and with it the amoumt
- “of oil spray on the biz end clearance end losses 1n the
- 01l. ways Oil consumption. _ _

Berore I came to ¢he main subject, may I first be permitted
, to give a short _survey on the actual ring sticking testing at
the technical Test»Stawlon. _

The COnditions under which the runs were operated are ;
commqnly known; a detalled description can therefore be- dispenseé
with, Emphasia is again put upon the scouracy of engine and
temporature regulation, as these are of the utmost importance foxr
3?8 running time.: Tha whole 1ayaout is givan in the following

d agram. ,

: (Diagram 1218 - Layout of the BMW 132 sugercharge
S R and‘Lubricating oil test engine). .

The engine with brake and accessories ers iIn a soundproof
room, whereas the instrument penel is in e separate room. An.
observation window is provided. ° A number of control panels are
- situated in a corridor and serve their respective test. engines°
' The output efficiency is measured by a water brake with rapid-
.balence and an electromagnetic revolution counter. - The brakewater
pressure is kept constant by mesas of a pressure resulator. The
-accuracy of the torgue measurements is a 100 g at a load of 30 kg-
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~The equipmant allows & fwel adjustment to % 0.5 vol. by
rogulating the mpump. ™ This scems to be sufficient as the .. =

ceunsumption by weight varies also slightly with tho temperaturae.
+The oxhaust gases are vemovéd by a blower giving a vacuum =~ .-
- 0T 180-200 w.g., whlch ‘at "tho same time takes away the outlet

cooling air. The cooling alr is produced by & secand blower
~Gelivering at 'a controlled temperature of 200 _the temperaturs

- control being by mixing on the inlet side of the blower. & -

. The inlet air for the engine is preheated and kept at 409

The prehea ting: oecurs in the induction air Surgetank by an =
electric heating arvasgement connected to o semsitive .
regulator. Such an adjustment works to & 0,5% The temperature.

~1s recorded by resistance thermometer for the eir and lubricant,
and by thermocouples fop the cylinder. The thormocouples

_are stendardised t0 0:19C and permit an aceuracy of adjustment
of % 0ﬁ§°c;, The controlled tempgrature for previous test runs
was the tempesrature of the exhsust spark plug seating, But
‘the uncertainty of the condition of the plug as well as
alterations in position -and-shape of the plug gaskets due %o
frouent dismentling, led to the use of elements peecned into
the cyliunder head. . As a safety measure double elements are
used, so thai when ome is out ol order the-other will still
~funetion., - If these olements are skilfully installed the
aifreranqe~in_témpe:ature.meaSuremqnt anounts at its maximum

- %o not more Yhen 1%,  Thisis very good considering ‘the :
¢iffioulyy of recording the temperature of bodies in a cooling
stream, The inlet tecmperature of the lubricant is =

, et

electrically controlled et 1200 0,859

; For closs sﬁpervisionfof f&c%orafafféeting ring temperature
specifle comsumption, eylinder head temperatures and exhaust .
gas. temperature are recorded on sn sutometic chart, ‘especially

a9 these 'runs’are carried oud in shifts.

- Two photographs of the lay-out follow |

- {Disgraw 1206 ~ Genoral view of lubriecating 0il1
P Test Stapd} 0 —

. When rebullding we used the lay-out in which the control -

-room is ,sound praof and sepsrated from the actual testing N

~~machinery, to-spars the opprator as far &s possible from the

- nolse and smell of the -engine, as the tésts are run thyoughout
two 12 hrs shifts. In the phiograph you ses the test eagine
with the air shaft removed and the various accessories. The
starter motor and the water brake are hidden by the Tacho "
balanoce. On the left 1s the pressure regulator for the brake -

-wator and at top right the inductioa .air surge temk with =
insteiled slectric heater. In the right foreground the tall = .

- 0il tank can be recognised. As the oil consumption is measured
by velume. the long container is advantageous for-reading the. - -
1iquid level: e SEER R R i

fmhe’nait photograph. shows thg}arrangement'of‘theﬁ;gstrument

' panq;;1nv%ha.cont;o1 room. .



-\Dlegram 1207 ~View of Goatrol Gear of Lubricating
e Do 01k Test Emgiae)— . T

;;;;;;;With;tha'ézcépﬁinnfdf*starting1andfthé*hoﬁr1y”éheckingff
¢f the oil consumption all the operations can be watched and_
adjusted from within the eontrol 2oom.’ . o

' The condition for the evaluation of a ring sticking -
~test 1s an absolutely czar-cut end of test. We had the W
oppartunity o observe during 1500 test runs the indicetions
provided by:blowby and power drop. During that time 4
-various steps werg teken t6 i{mprove the indication. = I should
dike to report these tests in greater detall; sinece at S
‘meay test-stations the end of the tests is, in my opinion, -
rot well enough defined. S - R T

. A% the -ead of the Yest the ring groove deposits should
hold the ring in sueh & way that blewby and power drop occur. -
'To. show en appreciable drop .in power the decrsase of the m.e.p.
in consequence: of the blowby must be great. Generally that
- decreasg 1s the greater, the grester the: stuck-portionof ——
. the ring. Thuswﬂa“totally;fixedhring'should'give*theibest> N
- valug, = From thg following it will bhe seen that -this condition

- 3s not ravourable for tha determination of the running time.
1% has been often obwrved thet e ring is stuck so that the
majority of the carbonaceous oil residue is formed behind
the ring and the ring is pressed outwards. -In that case it
- would still-be gas-tight despite total sticking and such a _
~%est could bs run for hours without any blowby or decrsase in
sfficiency being observed. In such cases the ‘end of test :
is only noticeable when the temperature equilibrium of piston

or oylinder ie slightly disturbed, and blowby then ooeurs. B
This assumption is supported by the fact ,that this happens
mostly with yuns of excellent temperature equiiibrium through-
out ‘the test, where practically no adjusiments of the 8ot '
teaperatures have been mecessary. I% is therefore -desirable
that the test should result in at most with a 80-90% stiek.

- Othar test-stends work on the same limes. If one assumes-
that there 1z only az very short tims interval between . :
begloning of sticking and total sticking, then the ervot in -
evaluating two runs with different proportions of the first
ring sticking cannot be tov great. I is very aiffiouls it
not lmpossibleto use & method of evaluation based on a 106%

o osdlek. o0 7o~ e | | L
Meoasures teken tc improve the indications of sticking

are briefiy described in the-following. - .

One aspeoct which effects the sticking of the ring is

the turning of the ring during rununing, as shown by

“disturbing periodic variastions of the blowby. To investigate

‘the influence of the turning ané position of the ring on the

sticking, tests were run with pianed rings not only recently

‘but also at the beginning of the test runs with the BMW 132,

in_some of the cases the running times were shorter: than

with 'fres rings, in other cases the opposite took place.
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Gompared with the mormal ring arrangement the spread was the
éa@e;' .The avovs tost effected no improvements.  Also-with
pioned rings 8 conditions was created which is not found in’

‘Brectices: ~The tests were. therefore discontinued

-~ The.blowby was inereased by omitting 6artain piston
;31ng§% ’gests,wixh;such;arrangéméﬂﬁéigavefthe?folléw1ng

. If the Tirst ring end the scraper are loft in their
grouves, then the. lateral support for the piston ‘is not
sufficlent, ihe rings break, and a high blowby is obtained
‘right from the beginaning. 1t is impossible then to-detect
the snd ¢f test on aceount of peak pressures on the graph
~cavged by short time disturbanses of the oil film. A =
'furiher-disadvqntagefis the piston wear caused by loeal . -
overheating through the continmous blowby. = .. - -
If the first and third ring are left im their grooves’
angd the second groove is drilled for the gas flow,’ then the
&bove mentioned eonditicns are improved, but local over= '
heariug of the' firet ring angd osccasional piston erosion
BTELL oecuy. o 7 o e TEOETE TREEREE
cnAEmE TEEERe

A real improvemend withoub these délsadvanteges was _
- achioved when the. third ring was removed. ' The groove of ihe
nigeing ring ls provided with four, 3 mm. holés spaced srcund
 ihe circumferencs to facilitate blowby in%o the crankcase.
It 38 alsc of advantage not %o use t6o. small a ring gap for
- the second ring, so ¢that thore is littie restricition for ¢thas -
- bleowby. This arrangement gave, except in a fow ecasss, o very
dofinite end %o ths tost with sticking of the lirst wving.
ihe pealing action of the second ring prevents overheating
~of the zing portion of the piston. o o

Inxthe fmiiéwing_illuStrationiseveral‘typical blowﬁy -
curves, arve given. - e _ ‘o , )
L CT .

{Figure 1285 - Curvss cf'BIQWaby on the
- BMW 152 B 011 Test Englne). :

i he préssure is recoréad'with-Ring,balance and avtomatic
ohari and reads from right %o 19ft. The three top rums .
show the most common ourves with}ﬁisﬁinct-pressgre'lncreases,

' Nunber 4 gives the prossure inéreasefwith the ring
bsconing stack appareatly rather slowly. The blowby pressure
‘oscillates but increases prograssively, the powsr gdyrop is
. at first very small and wltimstely reaches a value of &k
Bumber § shows the recordsd pressus for a lubricant with
lngufficient lubrication qualitles. This happens mainiy s
withk materizls which decompose at -high temperaturss, so that
..the first ring does not® ‘revelvo sufficlent oil and im .
conseguence allows ¢hé gas to pass. As these diagrams show
a very defimte blowby reading cen b» obtained. Therefore thy

t

i



last dqscribed ving ar rangement vas kept. even until to-day.
It allows in® nearly—all easee satisfaetory recogni ¢ionof i
~tha@and.of test.;-,,‘- N T f_~;f;ww
Although ‘the end of- test end is estabiisheﬁ—hy—thia“-*—~—~-
methodp ¢he running times still show considerable divergencies
even with the zame 1ubricant and exaet control of test ST
-canﬁitions‘_.____rf 5 R , S

We tried %0 determina the ‘Tesson Tor the differﬂnt spread
of Rctring oil results obtained at different times. Ve S
‘comparad runs at diffevent periods in relation to various
deliveries of cylimders, pistons and ringa. HNo relation
eould be established howaver. TFollowing a haz; agsumption

- that. $hese Spreads are- scmahow 1nflueneed by the camposi%ion

‘of .the intake alr, we-compared tost Tuns on refersnce oil
dvor.a considerabls: pericd-at—different wind speeds and
,wind directions,a",- . v X

|

The possibil*ty that only small annu»ts aof 1mpurities,
such as are Tourd in the alir ¢of a chemical faeciory, may . '
eeuse differeny ring sticking behaviour is suggested by. tha '
consideratvion that during a 10 hrs run 2000 Xg eir are used
%0 the aoIOKg of 01l ecirculation. This poseslbility is- the
zreater since the devolopment of synthatic iubricents proved
the” efflcioncy o homoeopathically gmall amounts o@ 86 /
yalled inhibitors ¢¢ influencs the runaing time. In ahis
888 also na relation could be eetablished.g"' - ‘

@Diagram 1215 - Reference 011 Running
Time and Direc%ion of Wind.)r»; :

: Oue point whioh was ‘beter establiahed was" the different
behaviour of Iindividual oylinders im regard to runaing times
angd- temgeratures. 2&9 Bext figure shows a compar?son of such
™Mumns. . .

(Diagram 1209 - Running Pimes of Rauzing
Refereénce Oil on difforent Gylinders)

" Prom %his comgarison it can-bo-ssen thaﬁ for different
eylinders differant mean values are obtained. These rung-
‘have-been vaken from the test series of foupr different
" engines, but only such series were used which contained iwo
‘or more control ¢est rums on Rodring. ‘Aiso .exemined was
the influence of ths different test equipments ou the running
time. with the same cylinder. Only slight differcuces S
betwean—the: varlous: engines were showd. - Thus Rotring
reference 0il gave, ~ the sems cylinder, in eagine 1 seven.
hours,- in engine 3 six hours, fif¢y minutes aund in engine 4

;‘<eeven hours. Another oylinder had the very shord Tunning

time of 4 hours 55 min,; in- engine 1, whereas engino 4 gave a
running . Sime of 4 hours 30 min, A third cylinder ran in
engius & for 8 hr. 40 nin. and in eagine 2 for 8 hy.
15 min. Evea 1f. thess values.appear $o-show gosd sgrosment,
.. one has %0 conociude that the great differences benween the -
"eylinders are not cauaed b" the different engines. 1% is -
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probable that the remaining differcuces batween variovs
runs. with the same cylinder arc ceused By other circumstances
.;,';gh*further'prcof»of;thefd1£ferentiﬁehaviour~offvarious
eylinders is given, when tho spark plug gasket temperatures
of -different runs at constens cylinder heed temperainure o

ff;f]j~;c¢' (Diegram 13104sSpark*F1¢g_G&skét Temperaiures
L -0 with Different Cylinders) : o

. The hatched areas in the disgram represent the o
temperature variations of inlet end outlet spark plug
gaskeis, the length of each soctlon bejug o mensure of. -
the number of tests. ~ Besides widely varying mean values
the-spread wlthin sach test series is elearly cbserved,
probably ceused by the insufficient. accuraecy of ths .
temperature measurements at spark plug. The Tigure also
‘shows thet the cylinderg differ greatly as far as the .
temperature distribution is comcermed. No practlezi N
conclusion can bhe drawmn from those facts as no eonnaciion

;exists between high temperatures and short running times
or_vice versa.  .These facts show that the difference ia
running ¢$imes with Rotring o0il om several eylinders could
- be caused by the differsnt temperatures of the eylinders,
-1t is therefore desirablo to move She temperaturs oicmsnts
- mearer to the ring travel, that 1s Yo the level of ths THC,
OF Yo uae piston temperature measurement if a suitalle -
method 1is available for comtinucus operation. S

_ The spread of reswults makes 1t aifriculs to study -
factors such as piston and ring cleersnce, ring position
pgte. To make these bvasts on one eylinder and piston only,
them a whole test series is necessary to comprehend each
single factor. : Such ecxtended teste ere impracticabis
to-day, because of the great .dmcunt of time and labour
involved. . - Results of & largs numbor of %&bty indicadts
the Toliowing: L T S

1) The piston clearance proeided it remains oireular, has -
- praectically no- influence on the running time. SR

 2) In the seme way the effect.of the ring grosve widih and
. consequently -the ring slde cisarence is enly slignt.
Too wide a groove however; causes a more Or less groat

N increase_in>running.timeom—- :

_ -4 further point is to be made here. In individual
runs %he stuck gection of this or that ring differs in size
and. pesition. It is thorefore understandable that we

. tried to establish e rolationship between the occurrence

- 0f tho first stick emd the ensuing rumning time undil

““complete sticking. We analysed the resul$s of several
teat series in this direotion but no olear connscticn was
found, - Experlenco proves: thast in the: grsat majoriiy of
-cases-sticking of the first-ring starts on the Inlet side
end that the running time decroases if the ring gap is

oA ¥he same silde.



. One of the most influential factofrs on the vumainz time, .
‘as mentioned 'several timés-before, is the tempsrature of the
cylinder. = We have run several test series to estebiish %he
relation between temperature and rumning time Figure 1217
shows curves taken with:a time interval of two yearz. -~ =

.o (Flgure 1217 -Running Times and Temperatures =
. _with Injection and Carburatioa). . - .. -

v The curves agree well enough and show a continuus decline
- in running ¢ime with temperature inerease. ... - IR
. Furthermore, following the reconstruetion of the lubricant
test engine %o operate om a carburetter, we exemined several =
eylinders as to effeet of temperature behaviour om rumning N
‘time with earburetter operation. The results shown in Figure
1217 gave the following curious piogure: the temperature .
running time curves are muech steeper with carburetiter then with
‘injection pump. - Thet is remarkable, because thig was the
first time we had curves similer in steepness 1o those found
by DVL. . I should like 1o point out %hat the DVL -iIs the only
“place that ran N-cylinders with carburetters. - From a C
—further series of tests with higher specifle consumpiion it -
becomes clear:that with-a -éarburetter the running tine is -
very sensitive to the mixture regulation. ~We shall check these-
..results and if they are verified we shall not recommend test
-runs with ocarburetier, since with such high temperaturs _
sensitivity the spread of running times is bound to increase.
‘After these tests, which. should preferably be carried out. by
some other test-station, the decision will have %o be made .
whether the engine shall have en injection pump or a carvuredier;
As the DVL has the experience as well the nscessary apparatus
for runs with N-cylinders, it would probably be advisable %o
run the tests there. _ . g E SR

" mime does not allow to go ‘into further detall on that.
point but I shall welcome a thorough discussion of tais point
af¢er the lecture. T ) - : N :

e

- The spresd ‘of running times with Rotring referenceoil
is too great already, but the absolute spread is ovea greater-
with oils of longer running times o.g. mixtures with synthetlc
lubricante. Our experiemoes also-show thet the addition of .
fractions of a percent of additive often increase the running
time by 50% or more. There is in-masy cases an opbimum amount
‘of additive which causes a maximum running time, greater or
smaller amounts show an immediate and abrupt decreass. The
determinstion of the optimum amount can only safely be done
‘by control runs, as a single result might give an' gccidenteal
maximum end so give a false piciure. R B

o Beside running time, and apart from sticking, the - -
appearance of the engine after running especially the plston
and cylinder is as~additional means for the evaluaticn of an
engine lubricant. . It is therefore ususl to examine tYhe
engine deposits after each ring sticking test. It will be .
‘understood that eaudsavours ars made to corrslate this .~
information with the running time. At this test 'station the
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;weight\ofpthe carbon residue on the pistonr crown end in' the -
‘~first-ggdﬁseqpnqm3ing?grgcﬁhs”ig*detegmined after most of
wthemruns,if;Results~showithat‘in,Rotring-runS'ﬁhe'oilfcarbon
-in the first ring zroove is near -enough progorsional to the
running time, bug thsz residue on the piston c¢rown varies
conglderably. Rotring glves after 8 hours ruaning about
2 gr. a% tho 1st gigg”whéreas;the’wéightwonythe]pistOh]croWn
varies from 0,7 to 1.5 e o T T
. ~The-snalysls of residues of oils with synthetic additives
glve results of grzas variety.  Some oile shown evem after o
8 long rumning tims a elear ring area, whilst the erown wili
have & considerable amount of Tegidue and vice wersa.  From
this nay he,COneludeiAthaﬁ1the,relationship“betwaenitemperature
znd formation of regidue iy mot Pixed. A elear desision -
on that particular quality,ofvthe‘oil'can;only'be,made if the -
behaviour is ¥nown in other tosis, @.g. evaporation test.. .
It wag also found that mineral oiis with additives of greateyr
strengih $han the now=mal inhlbitor e.g. high sulphur econtent,
0 NoY pregent_tha nirmel residus pleture. . Im such cases
2 compleie-analysis will often glve the desired explemation. -

'We have now comy to a. further point, nemely the ‘relation

between Tunaing time and enalysis of the lubricant. -, .

.~ Cowmparing the d .ffsreit lubricents which, though from the
seme basic¢ mabterial, givo iiffereont runuing tice bocause of
their further treasm ni, the analysis of the oils show oniy in
the rarest instencas soy distinet charaeteristiocs. Ko ‘
relation at ell coull be established waen the sama 0ll was
. treated with imhibigors. Ageing teste alse did not produce
any differences greser than the test accuracy of the analysis
énd -yet ths running imes.of these oils veried often quite
considerably. = R e o R SR R '

Thélbnly»iest-which.gave néér eﬁough‘agreement was the
Conradson test. . Eviu here the conforaily is limited t¢
ivbricants of & upifrm base e.g. oil of paraffin base.

The analysis of the used.oiis is not much more encourging.
Viscosity -measurenenis pernit conclusions on the expected ;
thickening of the oil ‘im the engine, but tests for sediment,
sapcaification and =sphalt content seldom show conformisy w{%h ~
the ring sticking or running $ime. Yet thess enzlytical data
are mscessary for the evaluation of the lubricant behaviour in
aerg-anglnes. No$ only ic the inclination %o ring sticking
of importance but also the cleanliness of the engine end i%s

~apeessories, especislly the Tformationm of siudgs. All these

' facts_go~to_peternine tha suitabllity of a lubriecant.

"' Ve reached now a faotor in the stability behaviour of -
lubricents which I 'should like tc mention, nanely the general
rormetiqg"o:_resiauescr e e m . .

| .- Zxperience in.rosidue formations shows only a iimited -
agresment between cylinder and main engins. Lubricants which

‘behave well in the single eylinder show‘only'ﬂzthe_rarqet of . .
cases in the 100 hrs run of the msin engine any residue on the
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‘pistons op rings: on.

‘ : 3¢ 'gthﬁsother~hand,it»is quite possibdle
vugndrqu;frequently obseerd*thatm1ubricaﬁf§;wi%h#a'short I
~running time in the single cylinder show a favoureble = -
- behaviour in the maln engines - The;cause]dr'sludge‘rormatioua*
—in the ma;n,eng;g%}?especially,in flight“ts“not~yeiﬂundarstOOQK
'A-cqmprehansive;investigation is preciuded by the fact that
;sludging“can“ssldom,ba-obnerved o8 the test bed and never in
%he*eingle,cylinder;Qfglmvestigations were carried out to
define the eonception of wugine siudge. 4 complete analysig
of engine sludge gives n@’crizerion'as,to the nature of =
sludge or the components vaich are primarily responsible
'ror'its'formatiqnog; Ac@uai_engine,tests;must therefore
evaluate the‘sludging,tendencies,of,the oiX. ' . Our taosts
shawed‘anfinitﬁal.success in.that-we_nggwﬁhlamto_observe

u‘s;udse“fbrmgtiag_on-@he“ﬁjngle;cylinder:engine,

B w-ﬁThe follbwing'illuétration shows ¢he reég;ﬁmétma;tawm
- of these tests .t ... .. . .. ... ot T B

' (Flgutes 1226-Sludge formation of Two 01ls)

: Here the slu e,is'nct-separated”by.a centrifuge but

simply by & fine filger. . The ordinate of the graph shows
“the pProssure loés im the filter caused by clogging and is

,grﬁduatgd in mm Hg.” . e . , ol ey -

. oL
W‘-’v—",'.\

' A synthetic lubricant-under noraal operating conditions
-gave the lower flet eurvs, above which the ocurve of the sam
01l under special operating conditionsiis.@hown,r—rOn»the E
left is the third curve sktowing the course of & mineral oiil
Tun under the same conditions. The Traprodueibility of the
surves was chaecked by & few control runs and seems to be
satisfactory. A final evaluation can only be made by a
ogmpariscn with practice. 'This will of eourse teke some
time, - e o o o : ’

. Following this survey Of:oui~eipeiienqesb“1 should like
to mention a few condition51Which’ccu1d possibly lead t¢c a
~~Teal improvement of the test accuracy. SRR S

- Firstly the measuring of the actual ring groove .

the‘cylinder:temperaeu?e never gave a true picture or the
- temperatiure of the aciual piace where the oil carbon was.
- formed. We are working in that direction at the moment, ’
" but I should like to recowmend on this point the detailed end
intersesting report by Glacsy. L o : » o

' The temperature in the reglon of ‘the rings is pertly A
determined by the oil cooling, that 1s'by the amount of oij . .
'that'reacheS"the"rings, Xt 1s more impormnt as it also
determines . the amount .of substance which is being transformed

to:oilfcarbqnioh'théﬁ?inggr in tals commestinn the axaes
_determination‘and sonnml 1y a_cﬁnst;nt'amoﬁnt 2f tho gpweay
oil in the crepksase.’ " Our experience under)ings the fask.



éﬁllgé? 

that with newly overhauled engliigs, wnere thero is 1itgle play
';beﬁweeaocrank_pin;andyconnecting,noa bearing,or‘betweenff#:: )
kconneqﬁing:rqd'bearing*and;crank;webﬁitheLtirgt,%eStkzunsj

1
e

‘;Sutmisegthﬁtftﬁbrafis;an”%ptimum“émonntﬁofnoil?which“gives* S
- minimum running time;i@e;gjust;SQvmucn:oilxreaches:thejpieton*_;
rings as canwbe;transfo:med;into;oil;carbonfat;therprevailinga‘-
~rate of decomposition.  Anm 1ncrease,of“the”amount’should Ao
- theoretically inerease the cooling effect of the lubricent end -
~ therafore give a longer remaing vime. - A dedrosse of the oil
amouny would allow lesa oii Lo reach the rings then could = .
‘Lo dscomposed, which would also mean an 1ncgease'invrunﬁiﬁg—fiﬁ§;.
QW@*&re_working\on‘such1tcats?at the:momentg'butfunablefto_n P
’give'any,results.as‘tho procedurs 1s not yet satisfaotory. -
Xt seems that,parsiculariy-1n;this'direetion,‘a'broadeniug of '
‘our-knowledgatis.possible,,ospeeially,as.a.numberjofuotherrteat
stations are also working on this question and fruigful a
to-operation could be ostablished. BRI o
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