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\\ After a short speech of welcome by Fl. Stab51ng Kﬁbler, Glaser
reports on the progress of the experlments at the D.V.L. :

1 Experlments ‘at the D, V.L.‘,“-'
o . It had already been reported in the clrcular No.7, ‘and. mentloned
in the dlsou851on of 16.11.42., that deformatlon phenomena ocourred
~with~various pistons, thus leading to- erroneous results for the™ lubri- =
Ccant test. Anotﬁbr short report is made. on the experiments which -
“have: already been described in the circular No.7* It is therefore
_ superfluous: to quote these experlments here once more. The oonclu81on
~ was that the troubles observed so far hed two different. causes. 'The
deformation phenomena were caused by the cylinder, whereas the too o
‘short runnlng times could be linked up with the p1ston.w
In order to throw further llght N the causes of these findings,
the D.V,L.. ‘has in the meantlme undertaken o further series of experi-
ments; due to~ air-raids it was unfortunately ‘impossible to conclude -
these experiments. ‘- The lateral ‘ring-play in.new or little-used pis-
tons (15 to 20 hours) wes, according to measurements of-the DeVile, -
only 0v1 mm. throughout for oversized rings, instead of the intended
0415 mm. The D.VeLs herefore followﬁd its earlier experlments with .

~en experiment it which_the 1atera1 Fing=-play was~0.15 e, & plston—““"
~supplied by the I.G. being useds ~The experiment was broken off after:
9 hours, since-go:.definite decrease had occurred in the ‘power. : - The.

- first ring was, however, about 20% stuck, so that after 9l hours the-
usual end to the test wauld probably have taken place (Experiment 1026)

: 2o earlier experlments w1th the NeSe U. englne it had been found B
‘that the temperature of the piston is appreciably affected by a change

. in the’ lateral ring pley under otherwise constant conditions (compare

.. ‘the D.V.L. report FB1679). ' The ¢xperiments et that time showed that

et the same piston temperature the running time before ring stiocking

“oceurs~is‘nearly“proportlonal to-the-volume-to be filled up by the .
deposits. = 'Since, when rlng-stioking is tested in the Be MJN.132,,on1y
~the external conditions are kept constent, the temperature of the pis=

““ton falls when the lateral ring-play is inoreased. If only the space

" %o be. ‘filled were of importanoe'an.increase of 50% 1ﬁ the lateral ring--

. play should- only increase ‘the running time from 5 - 72 hours.- The above
experiment- showed-(1026) that the rzng-stlcklng time was considerably
longer, so that in fact it cen be assumed that the increase’ in the .

.ring-play has caused a fall ‘in the temperature. T e

!

- % Two typographical errors have to be corrected in the Tables attaohed
“to Circulap 7. « experiment No0.1020 the ignition timing was 320

" BuTeCe(not '52), and- in experiment No.1024 the running. time wae 5. o .
hours (not 0.5)- , :



o .In'prderutbfexamine-this prob1ém stillvmdre‘c10361y"édmeffurther
--experiments were now carried out in which & piston was’us d, ‘the ‘temp=--
‘‘erature of which could. be mqésuredraCCordingﬂto_the roguired method: T

-(compere UM 695). © A running time.of 5 hours was atteined with this -
piston when the leteral ring-pley was 0,10 mm. (Experiment 1016)s .
“With 0.15]mmgvp1ay‘a{fall;in the»temperature,of the -piston by about 120
" could be observed. The running time before. ring-sticking was 843° -
~hours, (Experiment 1027). fIn’a'further.experiment-with]ailateral et
~ ring-play cf¥0.175;mmi,ithéhtempératuregof the piston fell by ancther
1103 - the ring-sticking time was' 7 hours. = This running time.could, .
however, be considered to be correct since the contact springs. broke .
after 5 hours, thus causing the engine.tovrun'irregularly for a short '
. period of time. = It was intended to repeet’ this experiment before the

~ present discussion took place. Infcohsequence‘gf‘bomb d§mage‘this;
metter could not be pursueds o T e e

wo o _These éerrimentS'showﬂthat‘1ateral-ringrp1ay has a great- effect
lon the-runnihg‘time.f.vThe:rathef‘largeldifference between the results

of experimentsllozé’apdj1027‘is’probably'mainiy due to the fast that
the lateral ring-pldy can only be ¥ept within limits of 20,01 mm.
When, however, the ring-pley is increased from 0.10 to 0.15 mm., end
this.causesban;increése';nFthe”running‘time,by,about;éo%‘or;mogegﬁ;"-»'
then this error of Z0.01 nm. may.easily ceuse a change in the running
time of 210% or more. =t o T e e

" For this reason it would be extremely desirable if the lateral

t

ring-play could be confined in future within still smaller limits..
It is evident that these variations are less imporsent Lfor lerger.
lateral ring-play then they are for the small play of 0,.C.mm. It .
‘ghould be kept in mind that these are only the preliminary results of -
the D.V.L. investigations. A final confirmation can only be obtained
by further experiments in this direction. . As soon a5 thie pcint has
“peen clarified, the De¢V.L. will again report on the progress of exper-

N

2. Progress of exper'nénfs at'théiRééhlin'éesﬁ:sfationg"

v . At the Rechlin test-station t00, the reproducibility of:the test-
runs has lately beocome very bad. For certain cylinders the formation
of a ridge was observed on the upper piston land; . this did not, how~ .

~ - ever, have quite the same character as that observed by the DeVeLe: :

" No building up could be observed, in the top .groove, but a projecting -

nose-shaped formation gt  the upper land of the piston (see sketch)e -

This deformation of the piston alweys appeared first when. steps had

" been formed on the. running surface of the cylinder at the top centre’
of the first piston ring. For certain cylinders this happensd even

. atter a very short-time, wheroas=othens could-be run for e long time
without any trouble. In this conﬁectionSeroka‘pointé_putﬁthat a con=

' siderable deviation from roundness could ‘also very soon*ﬁe;observed
in the oylinder. The Rechlin test-station hes tried to eliminate .

_unsuiteble c¢ylinders by means. of hardness tests. - It was found that

“the specified<hafdnass,ofV270;Brinell,wgs very often either exceeded
br not reached. - The cylinders of ‘the constructional series A in - o
general had a Brinell hardness of 341, whereas low values down to 221
were often found in N-cylinders.  — No ccmmection could, however, be .
observed betwesn the hardness of the cylinder workihg surface and. its
‘suitability for. the ring-sticking test. = One oylinder, for sxample,
for whose running surface the low value of 221 hed been found, was
employsd in a very large number of experiments whish, yiélded reasonable
-resuits.’ e S R AR SR :

\



‘3 Conditlons ‘of operatlongﬂ,g e

“"~—(a) Control tempereture‘ and 3gnl--ons Kﬁrle polnts out e
' ‘ " thad the Travemﬁnde‘

test-station has made more than 100 unexceptlonable oil. test runs in _5
the 'course of the last year. :0a the basis of the rich erop of
experlenee galned Kiibler ascrlbes the observed ‘troubles to the -

choice of unfavourable: expéerimental . conditionss The Travemlnde .
test—station employs a thermo=-couple to measure the control temper-'"
ature; -the thermo-couple is situated.below the sparking plug end

built into the sparking plug sealing wesher. The best” experlments
have been: mede with this arrangement. “.The D.V.L.; on the other hand,‘
‘hes found that when the control. temperature ‘usual up till now is. -
valtered (DeVeLs . double-thermo-couple as plug in the injection borlng)
there:wag no effect on the temperature measured below the exhausb
1gnition plug;”f‘The other stetions have so Par used the DeVele - - =i
iouble-thermo-couple for measuring the control temperature, but. the
former has often been destroyed in dlsmantllng. .The D.V.L. points..

out that- the thermo-couple must obviously not bé pulled- out by the -
wires’ -after. the experiment, but that it must be hammérdout from the
inside by means of a pin of a soft material. Lange" proposes ohanglng :
the construction of the plug, .since the most varled residues are

‘Pormed in the slit between the boring and the plug, in the  course of
""+time, .these residues affecting the transfer of heat, and -therefore ~,f
- probably.alsoc the measured temporature.» "The DeVsZa “consider that:

this does not play a large. parts; it is important oialy that the

oblique faces of tne plug fit very weil into the/cone cud into the
_~boring.v The transfer ol heat at this point ‘is then so good ‘that the
.measuring poinis pxovlded on the outer face-of the plug ar3 affected
" much more by the Heat transforred at this point than bv the. “temper-
ature of the fllllng p*eee lylng ~n~tne boriag. - e
B In” order to guarantee a good metalllc contect in the cone, the y
_thermo-couple - ought to be slightly ground in before each test rune
- ‘The ‘D.V.L. 1is going to. produce & small holder. for this purposs, so
‘that the plug may be moved easily. Grlnolnv-ln snould uhen present
no more d1fflcu1t1es in future. :

, Wenzel is of the opznlon that the thermal beha71our oﬂ_englnes
differs very widely; - thus the temperature ;in the ring groove .is
probably decisive, for the rumning time differs extremely widely - :
under the same external: conditions. - In the table below, the most-
importent - conditions are summarised for the sake .of clarity, according
as they are maintained. at the several statlons, and as they influence
the thermal behav1our of the engine._~. . : S ‘

Test station IR Travemﬁnde "Rechlin-.'f;G;v' Shell D'V Le

Egnition,°B.T.C. R - SN 40 0 .34 35_j‘ 32 (prev1ous]
o FRREE P . et , 30

emp.measured with . '@60-265 263 - inject- 280 . 283 o

WI, double element OC. 7 - — - == .. fon T . . noo

‘emp.at plug-ring . 040 - . = e o286 259-266

(Exhaust side) OCur—:-—-w-" 0 L ' 7 NG

Temo.au cyllndexnhead/°c. . - 450 e

("he uaderllnec values 1nd1ﬂate the pos1tlon of the conuro temperetureﬁ
‘ lnstallatzon. )
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o 3A$;;ébiféf;fit}hasfunfdfttnéﬁélYﬂhét?beén~pbséibiéstbfdb#aihf‘3tﬂfi-
identipal*resultsluhderApniformféipéiiﬁﬁhtal%conditicnn3fthu,conditibns,f
should always be adjusted in such a.wey that they;qcrrespondltc*a,runhipgi*

time of 8 hOuTS,With'thring'D-‘°Qlibrﬁti°n“oiiﬁ*;i%nf5rd€2“§9;§§Y§§butf
'dnevvariable,facbor,wit“was%deqidédfthatwinﬂfuture'&ii*%éSt#stations‘
“would run their experimentSiwith”BEQTignition advence, and vhen to

- choose the;controletemperatureuso:that 8,hour§f-runningltimS‘isf '
obtained with the calibration oil. - T

~ 7 (b)  Latersl ring-play:  On the basis of the -experiments hitherto"
R :,><,carfied‘th[byjthe D.V.L., they propose .
to increase the latersl ring-play still further. = f&s, however, the. .
Travemﬂnde‘testfstatioh:hasush¢wn»by-a~1argefnumber-of;experiments that -
gcod-reprbducibility dan also be obtained with the oversized Tings, and
a8 the Rechlin test-station still has doubts about the great influence
of the lateral ring-pley, it is decided to keep to the oversized rings. -
used.up ‘to now. . - B TR IS E P - T .

‘. The D.V.L. points ‘out that in general the lateral ring-play con=’
+tains a large personal fector when measured by means of a feéler gauge.
On the occasion of a. tour by Dr. Brienke in November, 1943, it was ob=.
served that some of" the. stated differences in the .1lateral ring-play of
new pistons-aﬁdfﬁEW'rings'are-partly'dué’tb’pneTstaﬁiOn;insertigg&the»'
gauge'intOuthe_slit relatively loosely, the other .using a sliding £it
end the third ineerting-it. very tightly. 'This'may*acoount_for‘differ-
~ences -of up to more then 0.03 mm. . The feeler gauges -therselves, more=
over, are-often very imaccurete. - It is therefore very important that -

the lateral ring-pley is always cheécked by one and the seme person -

using one set of geuges. - SR i B R
S T e e e T e S T
" (o)—Gompression: -Some cylinders are a little too.short, so that
S T at the bottom dead centre the lower piston ring
' goes & little beyond the end of the cylinder at ‘the compression ratio
of 1i6.4 used so far; this ring then moskly tends to btreek.  For this
_reason the compression is to be put @p £o 1:6.5 30,05 in future.

LR . ML LI
4. Deformation phenomena in the piston.. -

' The deformation phenomenon in the piston, on a.larger scale, has
only been observed by the?Rechligmypgtfstation and by the D.V.L. - It
‘is certainly due to excessive tilting of the piston. As far as id - -
has been possible to judge from the experiments made so far, this is
v'probably‘connected:With;h“EEEﬁéé"iﬁ*the cylinder. = The manufecturers
“have unfortunately not been able to give any information so far. . IL-
" oan, -however, be assumed ‘either that the material of the running sur-
 face end therefore also its thermal properties have deteriorated, or .

" that there is a'greater'expansion'in»the warm state, .due to a change in
- %he method-of connecti g'cylindeh!and,oylindgx,head_(diffenent sgmount -
of slirinkage)s - “*~1? R L Lo e

. Whereas-the]deformgtionvphenomenafobserved by the.D.V.L. can easily
be explained by too grest a tilt of the piston, the malformation observed
,'by'the,Rechlin‘test—stationvis~probab1y due to the ridge formed in ‘the
. running surface of the cylinder at the top dead centre of the first ring

{(probadly also due_to;thé'strongvtilting"of,thevpiston) being hit by the
yuppervland'ggjtha'piSton when the latter runs upwards erd. thus being -

L khoékéd;gut/iﬁ"¥hé shape of a nose. S ' B

o
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..‘«Sinéé‘nofé,priori'methdd hés1éo"fér»béenifound'cf_sé“n*aﬁiigaﬁhei

'Suiﬁablé:leindQPS”frbmkﬁhé UﬁSui§Bbi6ﬁOnéﬁ}2Qﬂ€fbﬁ?]ﬁ9-f
_igtekthisfdifficulbbey'meansSOf[the;pis%q;@'“;Scmeggxpg;r
“tons have kindly been pIaced;aﬁ the’D@V.L;'s_diqposalhby‘tn

allev-
uhe) pis=
-Ylectron. ..

!,Company;fcamstadt;5f%hé"fﬁnnihg:Surfacg.of these is less barrelled so

[thatjthe-tiltiﬁgibf,the'pistoh*can»probablyibe.redpced;infthis;wuytl“;
The*D.V;ngis;goingftﬁ'Etart;on-#hésé}éxperimepts_v@ry;;hogtly,ignd' :
hopesftO‘befable~tq‘givéQinformati¢n on*thafSuitabilityvofvone_df’the* B

‘other kind in e very short. time.

'-The'Electrdn.cqmpanythasfofgered,to =

manufacture a larger npmbqrf(BOOQtowl,OOO)'ofvthe'e'pistonS@ if that -
‘should ‘become necesSary,‘and,tp‘supply’them,to the state-owned depot "

(Olex, ‘Rummelsburg). 'In this oca

,'pistéﬁ§f€¥?¥ﬁéwpre5§ggvtypefsypre

[

Force. '

se the Air Ministry will place the
d-there at the'disp@sgl of the'Air'_

5. Fnd point of experiment. .

“{Experiﬁents;éarfiéd out!by;thé:D.V;L;'gbmé’time‘ago showed thét

the end point of the’experiment,
starts, is‘st}}}:compaggg§vely il
for the calibration oil there is:

i.e.,.the'instant'when:riﬁg-stick;ng
1-defined. If a run is made SO that -
& distinet decrease in the power out-

_put end a high blow-by, One;cqgéiﬂ_most?casés‘obée;vévafterLdnly»—‘6
~ %o 643 hours, a very short and therefore'indistinct;powor—drop»(1asting
about .10 ;seconds), which in acoompanied by en equally small and shord -

- pulse of gas-prossures . If such a run is interruptsdhqu?rgthié;firStfff

small power-drop, it is shown that the first ring is alreedy shucks .
 The D.V.L. has enployed this fifStrcriteriOn,asvindicating»th@lend—point
" of the experiment..  In order bo reach & running time cf & hours onee -

more, the control temperatures we
* (from 2650C. to 261°C. at 40° pre

re reducedkby;a*correqunding3ambunt}”
~ignition). . As, however, the onset

= of ring-sticking, determined in this way could . only be observed with -

" gareful supervision, ‘and not-with certaig%y,'theiD.V.L;fis‘ndepfdi '
vidihg’fﬁe'secéﬁ&fgroove;aISvaith’four holds of g* = 2.5 mm., dis-
gributed evenly along the circumference in such.a way that the lower
_edge of the borings is in line with ‘the 1owey-facé[of the groove. '

After this measure had been adopt

ed, the end-point of.the experiment.

emerged extremely clearly. The reproducibility of the ring-sticking
‘runs was not thereby impaired. . The D.V.L. has therefore kept to this

{mnovation. It is proposed that

this boring of the second groove in

the manner deseribed above be generally adopted. - It goes without
saying that all. the piston rings. heve to remain in the grooves, in-

_order to-—ehange the transfer of heat‘a§'little as possible..

6. Interruptions of the'expefiméntAI runs.

' The”preseﬂt situation hgé’répéétédly made it necessary to inter-

rupt ‘the experimental runs on account of air-reid alarms. In genera.

‘3% was' found that when the experiments were continued later on, the

results were inaccurate. . It 4s therefore desirable to carry out-the
. experiments without.intprruption’whenever possible. ' . .

R

L4

‘*' ;inyﬁheftalk;i%selfuthé-diaﬁete:_wasngiven

Wy errcr ag 3 mme.
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;7.u7'Réiiability%eﬁ—tﬁaeeipériméntdl:fBSﬁl%s;j

’jfj;ffAs'thggiﬁﬁédigtéi%EEEiigacffa'1ubricapxﬁisghowadaysﬂqu1;é5cften"
‘required by one or the other'Quthority, G1aser-prqpbses“that'the]Airj'
‘Ministry leave to the severalltest—stationsfthé.responsibility"of‘“;{,f

‘deciding whether the oil %o be tested can-be compared-with the cali- -

bration oil. It has, for instance, happened at the DeV.L. that a.
test had at first had to be rejected, since the engine had & running
timétof}onlyysé_hours,withﬁﬁhe‘calibrétioh'oil. ' This experimental -
result, however,;Was[reproduqibles@*»A~coﬁpara£vﬁe,experiment with =
Grinring-gave a 'running time of 9 hours.. Thua'it,wasfprovedfthat‘théfﬁ
ratio of the running times of Rotring D and Grlinring had.remained con-
stant (according to earlier.experiments, Grlnring gives a running time
of from 12.5 to 13 hours, corresponding to a running time on Rotring of
'8 hours); . any oil might therefore very well have been tested in this
engine, ’iAs;ﬂhoWever,:the‘Air,Ministry_lays:it:down,~that under :any

* sonditions tests may only be carried out under conditions such thet &~
‘the calibration oil gives 8 hours, the ceause for the shorter running

" time had to be sought first; ~this agein meant the carrying out of an
eppreciable number of experiments, so'that tests were held up for a -

- gonsiderable times D S C S

. "Dietrichs, on the other hand, holds the view that the-stendard
‘running ‘time’ of 8 hours must be kept to under all circumstences, &s-
. otherwise the Air Ministry will have no reliable basis for the ex~

‘periments. - He asks, however, that Dr. Beyer himself" should present _
‘his own views, no that a final decision can bq_taken¢in_this question.

- "Krienke asks fbr.views»on the fundamentailyuimportaﬁt<questionvas
to whether the ring-sticking method in-the B.M.W.132 single-oylinder

engine should in the immediete future be developed with the eim of

arriving at a stendardised test-method with fixed test conditions (os
in fuel testing), or whether the various tést-stations should continue
‘4o very their operating conditions until the calibration oil gives the
‘required rumning time (i.e., in practi¢e each station in a different
way)e - L L e e e

" Dietrichs regerds the latter method as the only one whioh is -
expedient—and defensible todays o R : .

; /

8. Wear measurements.

- Krienke points out that a determination of the piston ring wear in.
.terms of weight ellws of & comparatively reliable assessment of the - . =
“lubricating properties of the lubricant under test.. ‘He ‘therefore
' requests that the other stations also take measurements in this way
end report their results to the D.V.L. ~—Glaser—points—out-that when

the ring wear at hourly intervals is plotted against the running time

curves ore obtained similer to those plotted at the time by the. :
Pravemiinde test-station for the quantity of oil-carbon.found in the

grooves;  in measurements. of wear also, the points obtained during

faulty runs lic outside the eurve. ' ,

.9, Replacement crank shafts. o .. o L
; '“ThavAirLMiniEtry'has'sﬁéceeded in getting in stock some more .
.'geplacement Qrahk,Shafts~~w4As these havé not yet been prépa:ed”for »
+the single-cylinder-engine, the iarinus-stationS'willAthe‘to.adjust ¥
+the balence-weights accordingly. A11 those that are umable to
underteke this work by themselves are requested to return.the replace-
ment crank shafts they have received as quickly as possible to the .
‘“ﬂgovérnment‘storage~depo§;(QIexJRmnmelsburg;.Mr,:Miedreich).l, The
" _necessary work on the shafts will then be attended to.




10, Rummingmimoil, o

" ho experiments with running-im oil instigated by the Air'Ministry-

“heve not yet made cnough progress for-any such lubricent o te used for:
rthe?running—inﬁof.pistons~andfcylindersiin.the}biljtést;éngiﬁegﬁ;flﬁ is’

to be" expected that more will be lmown on this point within about six =
RS e S L e T e

Ji.  Ring-sticking sxperimonts in the D.K.W. engine.

-~ The DeViLe reports that in agreement with the Air Ministry, it -
originally had the intention .of investigeting the' suitability of the -
-air-cooled D.K.W. engine EL 462 for ring-sticking experiments. On
receiving a commumication from the Auto-Union that such.an engine could

- be supplied from stock, the D.V.L.‘madefcutian-ofder,tO'theVAnto-UniOn;v

The engine was not delivered, nowsver, -in:spité_of ropsated reminders;

‘only in the beginning of Jenuary, without, any further consultation, & °
1iquid-oooled "engine EW ‘462 arrived at Adlershof.  For this reason the

D.V.L. has not been in'a position to carry out any experiments with the

- air-cooled engine; . the D.V.L. will start the corresponding investigations-

- with the liquid-cooled enginein the very near future. = . . SRR

‘ Dietrichs reports that the Air Ministry'is just Tow having e number
“of test-stands prepared with the D.K.W. engine EW 462, and thet it has_ ~
the intention of utilising these engines for the supervision of current
- production and for acceptonce tests. = - - R ; v
- Wenzel points-out that the engines ere epparently only slightly -
jsensiﬁivevtdgtemperature“conditions; so that ring-sticking tests can in.

. 'all probability only be carried:out under the conditions formerly laid”
. down. It is very difficult to put & thermal strain on the piston ring -
region (confirmation of this observation by the D.V.L., comp.FB 1679).
‘For this reason, Intave requests the D.V,Le to carry out experiments with

the air-cooled engine EL 462, in particular to find out whether this
 engine is more easily affected thermelly from the outside than is the -
+ liquid-conled engine. Intave is very intérested‘in-these»experiments,
end will carry them out by itself if that is possible, and if the D.V.L.
~ should not be in'a position to do so. = - - a o SR
~ '~ Intava has succeeded in securing yet a greater number of such engines.
from & service-station in East Prussia, where the engines hed originelly
—%Peen-provided for-fire-brigaede pumps;. for unknown ‘reasons they cannot be -
used for this purpose. -~~~ . S . RN ‘

The difficulty of procuring the coolant is also pointed out.
Bthylene glycol cen still be obtained from the Reichsstells Gnemie.
Experiments by. the D.V.L, have shown that dynamo-oil or super-heated
steam~cylinder oil may also be used for higher cooling temperatures.

N

. : N . » ’ N ' . ) ,\‘ ) »’
_ Berlin-Adlershof, 4th February, 1944.





