B A’great partfoftthe element of ubcerta:nty whlch'is caused’ln
lubrlcatlng 011 tests by the method of rlng—stlcklng,‘arlses from the*x

the de01s1ve flgure w1th sufflclent certalnty. y;Thls'ls particularly;
_true of -the plston rlng sectlon., RCH will: therefore flrst ‘deal: w1th ‘
oertaln ‘sources of error which- occur when, 88 up—to the present the::
temperature is measured outs1de the engine..; We will then pass to he: i
. processes going on 1n81de the englne ‘which will,: 1n certaln clrcumstances,:
alter the piston temperature in gpite.of constant external condltlons.;‘ s
. To: oonclude, we “shall make ‘an” exhaustlve report on the process for:
measurlng plston temperatures of runnlng englnes whlch was worked out
by D V L S : : : SR S i
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';i Introductlon.‘gluff'

o Bxperlence galned so far 1n rlng-stlckzng teste ‘hag. shown that'; ‘ _
bes1des fuel and lubricant the dec1s1ve factor in-the’ result ig the plstonjj
temperature..- While in: general the " degree of - unlformlty in the results of A
" these tests was thoroughly gatisfactory, it 8ti11" often happened that in -
dlfferent cases, desplte constant initial: condltlons and- the most careful '

_,executlon, the same Oll gave’ runnlng times which varied over wide llm1t3.?1;
“Also. the 1ndiv1dual engines gave w1de1y dlvergent results, ‘when they were .
“used’ by different testlng authorltles, ‘although: the same.conditions werevﬁi“
observed throughout°_ we had “therefore to. make . the arbltrary prov151on o
~that condltlons in. each englne ‘should ‘be so adgusted as’ to give a runnlng%j
~time of 8 to 8% hours on the- reference 0il’ Rotrlng. - These inaccuracles;“'
“can’be traced ‘to the fact that the. processes going’ on in the piston rlng
sectlon could " not be suff1c1ent1y controlled, although external condltlons

were constant1 The object of . ‘this paper is: therefore to elucidate: more -
clearly the methods of  supervision used up- to now, tol 1nd1cate the
proceeses Wthh 1nfluence the- temperature of “the* rlngs -~ and hence S
rlng-stlcklng - and finally to report on ‘the’ process’ for measurlng the :}
temperature of the plston 1n a runnln englne.,"* : : S

II.. Influence of external;processes on the combustlon temperature.

Sty The mechanlcal condltlons, i.e., speed and power, can in generel be }
l ‘80 exactly malntalned end adhered to, if the measuring 1nstruments are
‘in order, ‘that they do not cause 1rregular1t1es. The ‘same’ may ‘be’ sald
“of :fuel’ consumptlon and 1gnitlon.a, As regards. superv1slon of cylinder . .~
temperatures, the case is: dlfferent., How 11ttle ind1v1dual measurements,‘

sl



ffcrlterlon, another a p01nt at the top’ o' the cyllnder head,"" -
. the mean value of various cyllnderfwall and -head temperatures.i =L

P enerally speakrng, the thcrmo—couples are peened ing i

~work ‘Loose; "so ~that layers of oxide - or Sedlment can: form;between the

.‘thermo elements, cau31ng~a cons1derable reductrcn‘in output.; I
suggested that; to test the quality of:the 1nstallatlon, the,'g“"

“resistance between cyllnder materlal and couple w1re be """"
tlme tO'tlme.,~t;;,a ; S S i

: As we shall report later, thls method of superv1s1on has proved
excellent, espe01ally for measuring plston temperatures.ﬂ‘*Loosenlng of
-the. couple: wires: of whlch there was no mechanical - ‘evidence, .or the 'f
formation of some»layer of dlsturbance, resulted 1n observable changes o
;1n re31stance.vg-;hq " o AR LT S

124 Faultv contact at the connectlons and ch _ge:gvgg_gﬂ;tghar-
," Here too layers of oxlde and wobbly contacts may glve rige to e
E con81derable errors 1n measurement. ‘;M L i._(;vf'hwgyhfw;”f%

"J;;;f Faultv 1nsulatlon of the w1res runnlng along the coollng flns. ‘fijﬂ
. ; A dlsturbance only occurs here 1f the w1res come 1nto contact w1th

_‘each ‘other, or: if the same w1rs makes contact at several pelnts wrth
'-1d1fferent metal parts. ' L s S

'Accordlng to tests made by D. V L. on a small engane, the type of sparklng;
plug and the method ‘of" leadlng off the. coollng air play a very important:
‘parts dn’ ‘these 1nvest1gat10ns, “the temperature of "the cylinder wall at . ;
about the place where the topmost plston ring: reaches itse hlghest_p01nt
“Was: kept constant, ‘and “the. plug rlng temperature was measured with
,j:dlfferent ‘types of sparking plug. . 'It appeared that the heat value and”
the length of the ‘screw-thredd - 1.e., the posltlon ‘of the ignition p01nt

"*w1th1n the bore; have no noticeable 1nfluence, while variations in the

- length- of the plug hou31ng caused the temperature: to vary-by as much as
13500 Plugs which can be- dlsmantled should have an.even greater effect.:a]
~Alsoy the cooling air exhaust was. throttled -in varylng degrees, with' the
" other’conditions constant. - The- result was that at the same oylinder
‘wall temperature, the temperature of the plug gasket varled by more e
than 20 : S o : v \ )
It is: poss1ble that at another 901nt or w1th the sparklng plug in‘a
v'dlfferent p081t10n, the results of measuring the: cyllnder wall’ temperature g
. would be quite. dlfferent° -this is only intended to show the 1mportance"f-‘
~.'of ‘the place chosen for measuring the temperature, and- explalns the R
;dlfferent values hbtalned for the same runnlng t1me w1th the same fuel. e
RYREA . :
. In addltlon, the 011 entry ahd exlt temperatures were chosen ,
‘"dlfferently for the different: enginesy = It is obvious. that the temperature
~of the o0il’ w1ll 1nfluence the piston temperature and thus ' the ring- . _
.;nstlcklng time, - ‘Thus-at dlfferent oil temperatures, the same runnzng tlme’
frequlres dlfferent controI\tem§€r§tﬁres._~» . ‘ ,

"~7'; But the 1nfluence of 6il temperature is overshadowed-by the volume
.of oil fllng on to the- -piston.  Tests ‘carried out elsewhere have shown. " _
“that ' the piston” temperatures could be lowered by more than’ 40 Ce 1f the
volume:.0of 0il which is: directed at the enterlor of the- plston is.
correspondlngly 1ncreased._~ Thls surprxszng result led us to record the v

ﬂﬂ;za;V



:thr“wnronv o 4 cylandervwallsvan plston of a'BMW 132'
011~test1ng engine: rindc ‘ th i
and 1t was reveale

"of course be larcu enough tcprevent the plston from selzlng), a8 the f;““
temperature of" tle piston. Sklrt can best ‘be: controlled through the -
eylinder wall temperature, that ds, through coollng. ~If ‘the: clearanoe
cis: greater, that proportion: of* the ‘heat. which: is. absorbed by the oil .~
“between the: plston and: cyllnder 1ncreases, 'so. that superv131on from' x“'1*
--outside: becomes even harder, as it.is 1mp0531b1e 1o ‘measure. contlnuously
. the heat absorbed by the. 011..,:If “the play is greater still,  the 011 wy
film no’ longer forms .a: ‘sealy but’ glves way in: places, so that the -
‘contlnultv of heat flow to this part of the ‘piston. suffers: con51derable'
. .interruption.. . Another pos31ble result of  the. 1mpa1red sealing is that - ’
3xcombustlon geses .pass the plston rlngs, whlch not: only interféres with thk;f7
uniform: ‘cooling. of . the. plston, but may. actually cause. 1oca1 overheatlng.'““f;
‘As 'this czuses the cylinder wall to . become heated, greater cooling is -
 necessary - the cylindér wall. temperatures (¢ontrol temperatures) belng
~kept constant- throughout the: run, Lven Wlth an hlgh blow—by gas flow: ‘
“the running. tlme is only: Sllghtly affected, ‘which proves’ ‘that: the 1ncrease[’
in coollng to g great extent cancels out :the: 1nf1uence ‘of. the bIOWbby o
- gasesy But the results of such runs are less unlform than w1th a
'_small blow»by.,a SN e T s e

"(2) Slde clearance of the rlngs.vsqf}u*kfi" L

wa Phe 31de clearance of thc rlngs is very 1mportant, as many =
1fauthcr1t1es have observed.,; ‘But; ‘the-extent. of thls 1nflucnce depends VGry‘v,
" largely on the way in whlch the plston dlstrlbutes the: heat.v plstons R
“with a ldrge slldlng suriace on the skirt of course ccnduct much more ,;ax'
.~heat to the lower- part than to thc rlng sectlon, whlle plstons with a e
. small slldlng surfece = e.guv, sllpper plstons - act qulte dlfferently, -~u7“
" here the ‘ring section 1s loaded to a con31derably greater extent, 80 L
~that the influence: of - the ring: clearance is much greater than in the’ flrstfv
- type. of plston." If the piston clearance 1ncreases, the hegt is: conducted;;‘
“even 'more. to, the ring sectlon, 80, that lateral rlng slde clearance beoomes]rﬁ

»1ncrea51ngly 1mportant. L , . R N S

/.

The 1nfluence of rlng clearance on the tlme that elapses before r1ng
jstlcklng beglns must be con31dered from twc p01nts of v1ew .-5‘ G

(a) The greater thu 81de clearance, the greater w111 be the space whlch
must be fllled with' deposltsﬁzﬁpﬂuﬁkuato bring about: stlcklng, and thus
Jhe longer ‘the. runnlng time. - leenieven tempe ature, the ‘running time
should rlse llnearly w1th thewsrde clcarance.-n<Thlsuwas_proved by .
measurements ‘with'a plston temperature measuring device, which will be
described later, Flb.l.* Phe fact that the results of these tests did
not: completely bear out the llnear\relatlonehlp, could have becn due to



(b 3 . : nfluenced by the
-rlng clearancen~ 1f thls 1s small thc heat: transfer 1s'good, and $h
ring. takes roughly the temperature -of * the’ part of5the .piston: nea .

ﬁIf ‘the’ play is:large,: the heat’ transfer is’ Worse, as. ‘theioil: en ~thg.
‘ring and:the groove acts’ 23 8 heatyrnsulator I order’to malntaln ‘an i
..even. plston tempcrature, thereforc,_cons1derably more coollng 48 neeessary
~to begin W1th, sec¢:Fig.2. ~ If the- -¢clearance: between ‘the ring. and*the ~
~:pistonis still: larger, “the 011 there beglns' O‘flOW, and: ‘may: thus
iﬁconduct away ‘part of the: heat.k Thus it is no longer necessary to. have
- such low. cyllndcr wall temperatures 1n order o keeptplston temperature«
{‘at he- same level as beforc. -5.' : .

EQ(B) The seallna of tne rlnas.'~w

e It 10 obv1ous that the temperature ig’ also 1nfluenced by faulty
;,ueallng between the plston and the’ cyllnder. Tt mgkes no’ dlfference
» thther +this is: caused by—the oval ‘or badly run in rings, by 1nadequate
;:ring-ten81on, or by the -ovality 0f ‘the cyllnder.. The. consequent blow—byj
of ‘gas will in any: event lead to.local heatlng. Admlttedly, thig S
‘dlsturbance can larvely be ellmlnated, as has already been mentloned. S

r(Fié;i; Fff ct of rlng 51de ciearance on runnlng time at constant
S : R S R plston temperature)

lp(Figgé;ff Effect of rlng s1dc clearance on cyllnder wall temperature
e 2 S “at constant plston temperature)

‘/‘

: (4) Formatlon and adhe31on of fllm._<’w

. It is well—known.that by chamfering the lower edge of the plston
‘jlt 1s,poss1b1e to' influence -the 01l—scrap1ng effect to a ‘pronounced .
~degree.. In the same way the . condition .of ‘the: 011—scraper ‘rings will
_have a great ‘effection the quallty of the!, oml-fllm Jbetween the plston .
.and the cyllnder.c, If the seraper.ring. Works tog, efflclently, the oil:
film will be repcatedly broken ~ the ‘more ‘50, the ‘greater the ,ﬂ;_;ﬂr_
“:1rregu1ar1ty in shape of ‘the cyllnder = and so it w111 be 1mpos31ble to.
' guarantee an even flow of heat from the plston to the cyllnderlwall., ‘

el Many omls whose adheslve propertles are'poor, glve falrly short
runnlng times - whlch often vary a. good deal = although their tendency

.-to form deposits is not unfavourable. - The ‘short " Tunning - time:-is. o

;'therefore only - duc to the fact: that, although the standard- temperature

.- was the same, 'the: poor -adhesion caused the piston temperature to be f

. higher than in the .case of the- reference oil with its superior -adhesion.

. The heavier thermal load; however,: often leads. to a greater formatlon

- of 'deposit, and’ thus to shorter runnlng tlmes up to the moment of r-'}‘

‘ rlngustlcklng.-_ ) [ : B e

| _(5) Frlctlon. 1ffhnf;f

Tl The results of the rlng-stlcklng test runs frequently show that

‘.-burring occurs on the running- ‘surfaces of - the—pistcn-rrn - Thig™=""
~A1ndlcates that in: certain: caSes the: temperatures 8t the slldlng surface
iare so hlgh that part of the materlal becomes plastlc, or that partlcles

-4



- All thege. con31deratlons make it clear that iy _would ‘be. very’ufeful

: 1f we could carefully superv1se ‘the temperature of: the’ rlngs durlng a
;run For thls reason u V. L. have attempted t0: develop 8" sultable

‘ and on this we. shall now. report.

5 The ba81s w .the plsto tempere 5 ‘was
';flrst published 1n the- Us S.A" y‘Keyser and Mlller some years ago'~” BT
thermo-couple is built in at-the- ‘place’ on: the plston where the iw:;p vl
ytemperature is to be: measured,rW1th ditg two w1res led to contact: pleces
~at_the lower .edge ‘of the pist N, While the piston is at bottom dead. i
. centre, these® ‘contacts touch rrespondlng contacts, through whlch the
:thermo-current 1s‘conducted. : :

As the tlme durlng whlch they touch 15 veryeshort, agmllllvoltmeter

Nna-small portlon of the actualv'hermal power output because of 1ts~1hjfﬁk
1nert1a, also,’ the contlnually fluctuatzng contact res1stance ‘has some

; effect: here, 80 “that-even: an-indicator which’ ‘had no inertia = e.8s

an,osclllograph —‘would not’ record the actual thermo_current.

“~~»ﬁ Therefore we measure the;thermo-current bygthevso-called null,
‘method.: If an D M P.oiss applled ‘equal: ‘and opposite to the thermo—
—"couple voltage, no current Wwill: flow,throughout the~orrcuit. To.: S
determlne the temperature, the" counter -’ whlch can easily be, measured -f
“mast: be of such magnltude that there ‘is ' ‘no- current: flow1ng through the
clrcult. - The magnltude ‘'of ' the current then corresponds to the,
temperature at the measurzng poznt'%~< - e

S It is: clear that thh} his- method the'czrcult resmstance 1s‘of

no 1mportance, ‘as thne" current is’ always at zero. - The ‘higher: ‘the
clrcult re51stance, the more. sen51t1ve must ‘be: the zero 1nstrument,
1f the accuracy of the measurements is: not to suifer, for: ‘otherwise;
owung ‘to ‘the fall" 1n voltage, sllght dlfferences between. the. thermo-»
current and the counter—current can no longer be observed.;”-: o

¢ -xIn Amerlca the Counter-current was drawn from a Wheatstone brldge i
fed by a battery, thls ‘was’ controlled by a Varlahle resxstance in the
brldge. . The  whole: 1nstallat10n ‘was 'so- callbrated that ‘the magnltude
“‘of the. brldge current that 1s, the temperature to ‘be measured, ‘could
ba.- obtalned from the settlng of: the varisble re31stance. “Such a brzdge
c1rcu1t will. only guarantee a dependable measurement of: ‘the counter-- S

: current if:the” re31stance of. “the- control c1rcu1t e X-5 constant and very,_gv
“small. Also, ‘the wire must. not;become WOTH: through repeated controlﬁLg

thcvements, or-its. re61stance_w1ll alter, ‘and the instrument would . o
requlre frequent. re 11bratlo o 'Fluctuatlons in the current sourceﬁ

are. of course:: also to ‘be av01de ” \,Slnce the fulfllment of these




requlrements?mlgh‘ provlfdlffljult 0V
to obtaln g ‘ '

?efflclent‘“

. - Hoating clement for generating counter-current

(Fig.5. " Heating element for generating counter-current(complete view))

’(Figgﬁ,EfePieﬁonftepperetﬁfe;ebpe;etus;(ffentiyiewyf f

(Fig.7. Piston temperature sppavatus (vear view)) .

) To av01d errors and 1naccuracles as: far es possmble, the”ln 1cator“'
1and counter-thermo—couples are welded 1nto one  junction, Flg.4.
~is: surrounded by a wire coil which can ‘be heated electrlcally,” e ) S

the’ Junctlon can thus be brough to any. required temperature. . Of couree,w

- the coil is wound. round looselys so that the: Junction and’ leads’ aretv: B
f‘not touched by it. o For protected agalnst air: currents, Wthh would

~‘cguse heat loss w1th ‘consequent fluctuatlons in the temperature of .

" the ‘thermo Junculon, & glass bell’ covers. the whole unlt. = This’ only
fits loosely, 80 . that the heated alr 1n.the 1nternal space can escape
fw1thout delay (Blg 5.) : R " e

) 'j‘:yf :

%ﬁ*'* The heatlng cozl 1s fed from the ma1ns v1e a traneformer.‘q :
Several resistances’ arranged in: stages provmde accurate. control.‘*v;]
,.The whole installation is shoyn in Fig.6. At top-left is the .

- instrument for reading off ‘the temperature” dlrectly, “the. ew1tch to
. the left of the ammeter is for disconnécting. : This short~czrcu1 8"

. the: instrument ‘thus’ prptectzng it during’ transport.~ The apparatue
;Ftermlnals below it 8erve to short-clrcult ‘the fixed - reeletances for-
.. coarse control," nght at the bottom are three knobs for fine-jg_»
Vﬁcontrol. LI R A e




eouple, we have to use a heatlng eleﬁeat such thatf‘he counter—current
couple ig replaced by the ceuple}to&be callbrated.;.” : ~i

arge number ‘of heatlng elements were
"1iferent thermal materlals were bullt 1n.

tlme for dellvery 1s at least 18 months), D.V.L. determlned “the’ zero
f ' he current: flowing - between the measurlng
p01nt in the’ plston and ‘that® in: thé thermo—couple is: 1nterrupted at
‘intervals’ whlch vary-as,the- enhgine speed, A 'direct current: i
1nterrupted in this way -can -be’ transformed. ]‘The alternating current 1
generated in’ the secondary w1nd1ng can:be’ ampllfled by a- -suitable
Svalve’ clrcult. . Measurements ‘were: carrled out-with an: experlmental .
\jlnstallatlon on’ these linesy: whlch indicates" that, glven sufflcient~ o

' mpllflcatlon, thls method would be successful.yg

“Great dliilculty wWas- experlenced, both here ‘and: 1n,Amer1ca W1th,¢
thevlnstallatlon of . the. thermo -wires: in the’ plston°* since all: the o
envlnes on-which’ ‘measurements: were~taken had- 11ght metal plstons, L
itiwas 1mp0351b1e 't0 ‘solder ‘or weld the thermo-couple to :the: materlal»a"
of the: plston.~, “Ah attempt to fit a- small plece of Iron or:. copper,v..,f

1th “the’ wires hard- soldered 1nto ity 1nto 8" drlillng in - the" plston~‘«.j
rlng groove, was. unsuccessful, as: ‘heat’ expan81on durlng-worklng always i
caused small cracks ‘0" form, through whlch ‘the ‘combustion gases could -
pass. . The" depos1ts whlch formed in the oracks caused fluctuatlons S
:in heat ‘transfer, and thereby-errors in measurlng. For thls reason
we dlspensed Wlth! i W

‘ iThere were con31derabl' technlcal and mechanlcal dlfflcultles' n'*
the way - of 1nsta111ng the couple rom the. 1nter10r ‘of the cyllnder ;
outwards, espec1ally as regards nsulatlng Gach’ wire rlght up’ o’ the 5¢
measurlng p01nt, whlch was behlnd he grOQVe‘and as close to 1t as '




: hrough the 'z f‘”contacts in a'sﬁall drllllng,_
secured ‘byias gruo sczcw from he 1n31de
was Igamid’ Ay syntnetlc ree T ;
comgletely stable up-to o
made using this® typo of=oontact.
}1oads,»contactefoi thc same‘type,

B We‘measureduthe_re51stance at the 1nsert10n polnt ‘before and after‘”
;every restg‘ln ordcx to;make,sure that‘the 1nsert10n was secure

- iWhlle thls type of 1nsertlon stoodfup to every straln din smal
englnes, even at hlgh engine speeds and for: long periods’ of. worklng

20 to’ 40 hours = extraordlnary dlfflcultles ‘were : encountered with:a
'BMW 132" 51ngle—cy11nder engines - the reason is undoubtedly to: Ye: sought
in ‘the’ con51derably hlgher piston- speods (11it012° n/s’ at. 2000 r.p;m
‘as against. 7 to: 8- m/s in-small englnes), thatxls, in the- hlgher
\acceleratlon. ‘ erea, .whether introduced -into the plston An an:o
-exposed condltlon or secured with. cllps and 1nsu1at1ng tubes, tore
loose: ‘after: a.very short’ operatlng time. ~ We' then' covered the wire:
Jins asbestos, and passed it through holes -in fhe coollng flns, w:thout
‘avail. o If the wire was stretched too tlght, it snapped,<ew1ng t0:
the heat: expan31on of ‘the plston, 11 less" tlbhtlj stretched; it
’sheared through the holes in“a’ very short tlme.;f The’ method in u;kj. v
‘in:the U.S.A, ‘of layln ‘the ‘wires inside or on top. of- a sultable ST
cerrler (steel wire: of tube) was. also unsuccessful s el

‘ We next declded to 1ntroduce the wires to the 1ntcrlor of the
plston.. Drilllngs of - Smm, were made, into the piston crown’ from ..
the groove, . and into" the body of ‘the: plston from’ ‘the¢rown. Into ;f
these the ‘wire was 1ntrodueed, embcdded in a thin asbestos coverlng
"lately we' heve ‘used: glass fabrlo asa: substltute) The auxiliary.
lrllllnvs are closed off w1th ‘a plug of plston materlal. o make A
the: wires absolutely fast, ‘a'suitable cement: was pressed 1n untll

Lt came out at the other end of the drllllng"-f EY

o Wlth thls type of 1nsert10n tne w1re never broke loose. But[
since the wire cnds were laid'as far: ‘a8 the/flrst ETO0VE ‘and. were
there inserted into the’ plston materlal, failures such as have already
~been referred to were observed.. We trled several ‘methodst0, eliminate
“this-fault, but tlny cracks ‘continued to 2ppear ‘between the couple and -
“the” body of the piston. Certaln dep091ts formed 1n these, whlch-‘ %
affeoted the measurements. : : S e

These dlfflcultles made 1t necessary‘to transfer the measurlng '
p01nt to the 1nter10r of the plston See




‘ he,large area of’ contact between the' plate and the plston mater1a1-g1vesr
.”morefrpllable flgures than measurement at a: szngle p01nt because the b

(Ei’s#’i@- © ypes of contact spring.)’

The materlal used for thu contacts'was phosphor bronze.;« The
contoct sprlngs were made” o
'thermal forces are created.

The ch01ce oi a:sultable-typ sprlng was also~a dlfflcult o
«_matter.“ Fig 10, shows all ‘the types tried by D. V.L. Types 1 and 5f’
-were made of steel w1th a coatlng ‘of German silver’ (of course:. the e
?plston contacts are also of German sleer).:‘ But‘the coatlng wore )

S off” very qulckly, for when 1t was f1x ore. securely the sprlng was
;less LfflClent S il ok

“ As a result of the hlgh speed at whlch the contacts touch the
'sprlngs, v1bratlons ‘always occurred, leadlng qulckly to. breakage. I
“Only types 8: and 9 in Flg.lO.-were reelly effectlve. LTS the. spr1ngsf;

"-in.-the crank case are always wet with 011,g1ﬁ was: posslble, by hav1ng;

- hwWo” blades, separated from each other at the: lower ‘end,” to use: 0il:

dampings . -.On the BJM.W. 152"3 iece placed behlnd “the: inner- sprlng

~prevented the dev1at10n fro ‘ecbmlng excess;ve, so that there was j
.further damplng here. ’ A P SNy « L

. Ve show an 1llustrat10n of the actual device A Flg.ll. : ThlS :
"is the contact spring of a N.S.U.. engine, and: ‘the ‘method . of 1nstalllng
" the two sprlngs is shown in' Flg.lZ. " Neturally the method of. ,

- 1nsta111ng isg rather dlfferent on’the: DK« and  BMW, 132 engmnes‘ibut

?;for all that the sprmng has the form descrlbed above. ;“»:-.

L Flnally 1t must be- mentloned that accurate measurement is only
Lan curtainty if the. contacts and Springs are. oﬁ=$ge Same- materialy
“for the temperatures at: the connectlons -of the wire and contact and
“the wire and’ spring are not qulte the same, "so that a: smell thermal.’
_‘force 1s c;eated.- But we: may assume that thls source of 1nterference
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[} conclude, we Ulva 8 few result

dependence ‘of piston: temperature on thc opcratlng condltlons inta- small;'
Allould—cooled~two—stroke enﬁlne.a, SR i

s.of tests sFlg.15.‘shows the

. engine).
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,Metnodfof‘instaliing'contapt4sprinésﬂin”a~N,S,U,cengine)

1nterest1nﬁ to note herc that the coolant temperaturc has

llttlc 1niluen0e on the. temperature of "the: plston. - In the normal range,j
inc-éase in enolnc ‘spéad. causes. a olOV fall “in plston rlng temperature,

Cand’ at- very hlgh Spes ¢ds ‘a ‘rg pld rises -but-.we must check this curve; i i
‘as lts course ‘appears. som wnat obscure.‘ Apart from power, other ;»}~j”l?ﬁ

1nf1ucnces are sllght

‘The results w1th the small alr—cooled englne (N S. U ) Flg.l4. ‘show
, that the temperature of. the cyllnder walls has a great influence on
that of the plston.,l=”he 1gn1t10n advance has sllghtly less’ ezfect,A
whlle changes in the other conditions only affect the piston: temperatures
very sllghtly. (Thc fall in plston temperature consequent on 1ncreased
“engine speed may -perhaps be explalned by the fact that in these tests,
“as‘for rlng-stlcklng runs; we used 2 high ignition advance’ (40° before

ch))

“Phig raises the tempcrature at a 1ow englne specd stlll

more than at . hlgh englne speed.

The result was the: same, only to an 1ncreased degree, When S
measurements were made on the B.M. w.132, Emg.lB - The surpr1s1ng “thing ,
here 1§ the small 1nflu~n0e of  0il pressure; - we. may. ‘of course assumevﬁ'-
,here ‘thet the blg end’ clcarance ‘hds itself a much greater effect, s whlle

“‘the- 011 pressure only. sllghtly alters the Toil fllng volume, - Owing to -
lack of time, we ‘could not*examine all the factors.., (We- ‘also S o
stabllshed the dependence of : plston temperature on- the plug gasket »"
tempcrature with a piston hav1ng the thermo—couple inserted in the . .
first ring groove.  The' dlsturbances descrlbed above occurred here,_.J

leadlng to the varlatlons as. they appear 1n the plcture) , :

It should be emphasmsed here that when taklng these measurements .
only ‘one value Wag altered, ‘other condltlons remaining. constant. .
For example, ‘the influence of - ignition was established on 2 BMW 132

(I‘lgo 130

; at constant cyllnder wall ox. plug gasket temperature.

P N

By

\ Influence of verlous oneratlng condltlons on-the plston-—-
1;temperature of a DKW englne) ‘ .

Voo fi?



f=‘1ntfoduce 1t 1nto general use 9 ‘dut fn-st more exp’erlence 1s needed,
';espec:.ally as regards the :Lnstallatlon of thermo-—couples and sprmgs.





