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It was f:.rst estoblished tHt R 300 and‘gas il gave the ‘some powar
in Diesel operation, provided tho nozzles wore so ‘selocted thot in,jochon ‘
©time was. o.bout equel to: ignition deloy, R 300" (Cet No, 188) burns more
- slowly than gés oil (Cet, No,40), so thot combustion must begin before top
.dead oentre, beoommg earlier as: compression ro.tlo rises. ) o d

At compression ro.t:.o 1: 8 the knock behav:.our in the ring Qrooese an
the sperk ignition process are equal,,while ot higher compressions the ring.
process is superior,  If ignition edvance and R fuel injection are adjusted .
to o time which con be considored en‘inwariable for ‘pmcticnl purposes, then
ot A = 0,7 ago.:ln in power of 30 por cent 1s o'bserved at compression mtio
1:8, : : T

. - . RV S ‘
3 At high compress:mn ratios, cns 0il is 3ust 08 smtuble_ior_use os
. R'fuel in the ring process as R 300, 'lee power of Diesel engines can be :
roised to o considerable extent if they are. 0poro:bed uocordmg to the ring
process on fuels with hJ.gh knock ro.‘b:.ngs.
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e So fur. all tos’cs mth t‘re r:Lrg process nnve been carrled out at a
canpress,ion of :1::8, This comprossion ratio can: easily be reproduced in existe -
ing types by chang:mg -the pistons;-it-doss not make~too -great demands on the-
knock ra'bing of gusoline or- ’che ign:.tablhty of R fuels at the present stage.

S Experience has’ shown 'bhat at. the presen’c otage of devolopmen‘b 'bhe
knocking tendency-is ebout: equel’ “for enginés working 'on the ring process and
those working with spark ignltn.on,, We now have to enquire whether the two:
processes con’clnue to behave in the same way at hlgher compress:.on_mtlos, or
whether one ‘or the other is. superior, | -One thing wos-clear from the: beginning, -
that higher comprossion demunds o higher:Imock rating in fuels;-and thot higher =
povoR | senunct, therefore. be ezper-'l,ea.‘. These tests were inspired by the obsem-
tion by Daimier Ben:, that e Diesel aero engme could 'be opemted 1cpock~free
on B 4ata comp*'e sion of 1:24, o

o _ P : .

. -Invesiigations aa 'tf the .Lgne.‘.:u,blllw o tne cvs’comry Diesel fuels
ond the very . lzallunro R fuely revoalied in ouch Gane o widely divergent course
of combustion in Diqgel opemb*on@ The object of the tests. under cons:.dera’cion
was to determine wheither thers. is a funéomental difference beWeen 'bhe 1gn1tion
of gusolene nuxbu:es by gas oil a thelr 1g-n1t10n by R fuel, : :

b . b

‘A, Tests on the—Diesol Process ced T . ‘_ /‘

1) Soleeulng -the. no"zlos, )

It wos flrst necessary to ‘procure suitable no‘.zles, os” the- usual R fuel nozzles'
are only intondod for smn 11 volumes, wh...le D1ese1 operatlon hed to be tested
' righ'b up to the full lend, = R - : .

a) Conditlons of‘ther Tes'bs. As the s:mgle cylmder test beds wers bemg red
o s ‘assembled, the tests were'mde,onan I,G, test
diesel The following were the opernting conditions for the eng:.ne'- B

Cupncity Cl e SR | litre -
Compression ratio : , - 18 %o .1.19
Coolant temperature , . BO9
R, P.M, e - 1400
Air temperature L 20° : .
- Air mressure - - © ° norml aspire.tlon ’
Injootion pump . . “% . PE 1b piston 8 m ¢ -
Fuol volume S - 13 to0 150 mm3 per oyole
- ‘Injection advnnoo ungle . Optimum value : ‘
Intake ' S - . Opens ot top dend centre, :
o S . Closes 43° after bottom dend centrs -
Exhaust ' T T ‘Opens 48° before bottom dend centre
: IR “Closes 10° after top dend centrs
. ; . . / :
Method of forminr mi ture o Carburettor with adjustable nozzle,
The followmg nozzles were used R . A

Bosch pintle nozzle D‘\I 4 S 1 (40° utonu.so.t:.on o.ngle)
Bosch s.’mgle hole nozzle—DI;OS 103 (diumeter 0.‘3) |
In;jeotion pressure S 160 8%, |

‘ Fuols used Were: i

_ Diegel fuel IT (DR 1I)~ .  Cetane mmbbr 40
© Rfuwl " - (R 200) Cetane mumber 186
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v addd Lor. +o powor and consumptlon. we- also oooerVOd 'b'he pressure cho.nge
2in the evl inder £nd the neealo gtroko; in- order to estimnte the true 'beginning
" of 1ngect'on Do angle of . injection advance was sob ench time for mnximum

powcr, whi ch & Oms ;bJ.mes noo.nt tha*' 'Lhe engzne ron roughly. T

- o - LS9

'b) Resul’Ls of 'clne Nozzle veo'l-s, s Tne ’cssbs wore. curr:.ed oui: at o oompression v
. T "--at'vo of l:.'. ,“ Lhe results ore shown : '
on shee"‘ 1 ‘ R . ,

- The maximun: atba: able -nower, mtaout *ePeronce to the smoke lim:.‘b occurred
a‘b a B, .yU",.z of’ 5 $0.8 kg/ﬂ 2,‘__- Ordindm’ concvmvtion is et 3000 k cnl/H, :
As the engine Cpara 5ed, not, with the »T'G-'G'r*ous'blcn ‘chamber provided. for normo.lv :
opev'o.tlon. but with solid .l.n"(‘u't"ovl which was nob: especl‘.lly perfected -the
i.:.gures mo._,r te cOr_u..d.OI'Gd por*nlsnble ~ .

T‘le best values wore obtained with g...s oil (bhoet 1), Tt is immotorianl here
_whether the pm‘ble nozzle or the hole nozgle is used, Tho hole nozzle is,
“however, consjderably less satisfactory with R 300, But. thls Llndlng only

K refers 4o the investigations made here into Diesel operation, os the volumes
used by 'the Ring process when 1a11r'g are in a region in wiick, 45 5t ted, -

'bhere 1s no dlffonence in- porf‘o*'mance becw:en tho fuels and nozzles,

The rensons for the mrked 1nf] vence of the type of nozzle when. operating on _
"R 300 are clear from Sheet 2, . Hoere the opening and closing of the nozzle
needle is reprascnted’es o func'b.uon of the fuol volume, that is, of power, .
As the movement of % ne nozzle needle is tho surest indication for the beginning,
‘ond ond of injectlcny it is po<s1’ble to see from the gv-o.phs ‘how long 1n;jec‘bion
lasts, ond when it bogins and onds, At the scme timo the. :Lnsto.nt of pressure
rise is shown; so tlnt it is possidle to see what proportion of 'bhe fuel gets -~
into he cyl:mder o.i‘ter the beg:.mung of combust:.on ‘

I'L now o.ppeo."s tha:b when working on R oOO W:L't:h o s:.ngle hole nozzle ’ injection
must. begin very early if the powers shown on sheet 1 are to be reached, The
fuel flow is obviously very much hampered by the mrrow bore, so “that the
injection of comparaotively lorge volumes of.a fuel of low calorific value takes
Y fo.irly long time,  Assuming thot delivery is uniform, we sese that up to the
_rise in pressure—only nbout 1/3rd, of the volume of fuel: 46 in-the oylinder, -
another third is injocted ur to T,D,C,, and the remining third gets into the
oylinder only during the .exprnsion stroke, ThlS explains the low power of

the single hole nozzle in Diesel operaticn on R 300, The behaviour~of “the
‘exhaust gds temperature (Sheet 1) 111d]00.'b68 ni‘ber burning. In ‘/spi’b'e of ‘low
_power this is fairly high

Using the pm‘ble nozzle it is possible to ingect all the fuel beforg__(@ oentre,
combustion ocourring with about half the volume of R fuel, “Tajootion can be
considombly dolayed, thus curtailing ignition delay, The exho.us*b gas temporne .
ture is comparatively high, being higher than that of gas oil owing to the
- aluggish combustlon. The power ond consu:mﬂt:.on almogt attein to the values for
gos oil _ DR : ‘ - = S
Theseiﬁwo sets of tests ennble us to draw conclusa.ons as to star’bing. - The .
R- engine is -stirted by the Diesel process with the greatost possible volume of -
R fuel, as the power required is initiclliy very great, oand oombustion with the
engine cold.is 1noomplote. Naxrow cperture nozzlés, which cre favourable to
ordinory operation, are not suitable for starting, ns they do not permit the
supply of com::crahvmy large: volumes of fuel in'a shorb time, This bears out
our practical experiences, - We should therefore nlwnys try to make do with as
wide nozzles as possible, or else use for small volumes. those nozzles-which-giva .
a solid jet of groasy penetré.'b:.on, ond,- for large volumed for starting, those .
with & wide opening with the best possible atomisation. .Bogch were entrusted
with +ha handling of this wrohlem, - ' o C ‘
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The tz—.-~""reou1'f'a smovn m elﬂeo**s 1 am 2 mdicate that maximum power :ls
“echigved with-ges 611" if the pressure rise oceurs. neer éead centre, - The
injection advance. a.mgle *s “therefors’ about *the some &s for R:300, in spite
of the lower cetone- is—because R 300. burns smgg-shly, and
‘therefore 1gnit:.on must beg:.n befors “top dend .censre, With the pintle nozzle
and gas-oil,: pressure rise and the end of injection are ‘at about dend centre,
,Therefore this_nozzle gove the best results, With the hole nozzle;: pressure
rise must ‘occur ‘before top dead joentre, vesause. otaerm.se the~proportion: ‘of:
fuel, which- does—net~get-.rnuo ‘the eylinder ‘until thé expansion ‘stroke, will
.‘ber-ome Y00 great, and so cnuse faulty combuskior, At part load the greatar
durstion of mjccuon of the hole mozzle evide n‘-!v hss £ favouradle effect on
combustion; reguliing in fave '-ab'o co“\m..,-on and J.cw ezhaust gas. tempero.o‘
yd”OoA( hﬁeu l) ' : ; . 3

, In contrash o R 'ﬁ) Z), cbout Balf of this fuol cdh be 1njected up. 'EE'"
the beglnn"n'r of the prussure rise, as the co.lor:.fic va.lue of. gus 0il is '

consn.demb’v abevo that o.r—F 300

2, Ccu.po.r...,cn ae’:ver»n ;’. 700 ur.-."d-. os 0il:dn D" sel ‘ﬂneratidh;"""” e
" Yo now mude & surien of tests to oE snin ‘..wemparison between the course of
-combus t:.on ina D-e.-.e" ong:me 1un_ung cn R 300 and on: ga.s oil,

! o.) Conditions of e ues : htter wa had estab shed tho.t Dlesel
oporation on & 90U Wa§ ONIY POISL Ble m:s’q tho pintle nozzle, we mnde the

. following uest" with Lhe- ceub conditions az tnder A la, 'but w:.th the pintle
nossle DM 1, und a :-cmcuer,glon rL.{::Lo of 1sld, , ‘

. '3 b) Results, Sheets 5 and 4 show severa.L combusvlon dmgrams with
the:.r mixture. loops, -Tests such es these were nede at different compression
fro.t:l.os.’ The results ot compression 1:16 wore solected as these photographs
were the most successful, The conditions at the other compress1on ratios
were essent:.ully tho some, : ;

With gos 0il DK II (Sheet 5) the pressure rise is very vi'blenrt ng:thd whole

‘of the fuellis -in’'the cylinder at the moment of-ignition, ' Power and consumption
‘are eatisfuctory, but the price of this is such rough running as to be im-. -
possible in practlce. The diograms therefore show very violent osoilla.tiona,
80 thut feilure of tne quo.rtz transmitter often occurred,

Lo It was oleur that tho best },ower WiE reached when max‘lmum pressure
wag at dead contre or shortly after it, Although with R 300 the.total volume
of fuel is in the cylinder at dend centre, combustion is very smooth (Shest 4).

. R 300 evidenbly burns much more slowly than gas oil, As already mentioned, '
cambustion occufs‘vﬁy“’qu:.ckly with gas oil when- it begins at dend centre, und

- there would bs violent kuocking if, as is necessery with R 300, combustion
begon before top dond centre, Combust:.on during the compression stroke means
~therml snd mechann.cal losses, so that the power of R 300 is not equnl {to ‘that
of gas. oil, . o ‘ ﬁ . :

"In the r.ng proco 3 the slugglsh combustion of R 300 is only importnnt :
in sto.rt1ng, 1dling. and warming wp, One couid doduce from this that e certain
time is necessary in Diesel runn.mg, for the mizture to form, and that with
highly ignitable fuels this is not pObSLble, because combustion begins before
the fuel is 21l in tho cylinder, ' Combustion thus begins with a ‘smaller amount
of energy, and the vressure rise is determined by the cmditions of injection,.
Thot this essumption is ineorrect is proved by tests, in which with R 300 the
" use of a larger ‘pump plunger brought sbout a short mjeotlon time, -The whole -

“of the volume was thexn in the cylinder before combustion, In spite, of this, |
-combustion was slower than when the some quontity of energy wos injeoted .
before |the beginning of combustion in the form of gas oil, SThus, the ocnuse of
more sluggish combustion is only to be sought in the -composition of- the fuels,
It 16 possible that the oxidation of R 300 posgsos through mumerous intermodiate
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' ‘iud.“('ﬁ', 3a waich f equent b*‘eak-a occur ia +ho r}min. or 1n whlch vary oi‘ten
for :ﬁ’ waich inkibit combust iom, ' : :

v.'( PR
C.no s );1_

= 5) ‘ ”*'v‘“s” a4 —var ;9.;-- 1q:&*c»:’s-io"'.'r»i‘oiq-s."{ T ‘
Afhor the tests dCbV'f'J.fJ“L‘ ‘wbove ;d ‘sgsablished <hs d1 i‘erences Whlch appeo.r v
s il and operating it on'R, 300, wo had
.?

betvoon: opera'hlrg o Dissel engthe o g
nor to-investigate the way in. wh"ch dif? *en 3 onpmﬂsvon rut:.os a;fected the

beL..v*‘o of these- 'lrvo fuele, . o

) u)/Corc‘r'sm*l of the onts: f.;m arie wu;(, carricd c“ wader the co"d"mons
TR - damc ibed  in Socti sn Aia, bub w LJ Wit D ‘ntle:
nc/"le/DdI L5 1. Tne compression ratio was albered: fxcn 138 to'l: i3, bu'b

w:-bh gas 011 oporc.tzon wo.s mly poss:.ble fram 1:11 ozrvo.rds.,

b) Resul*s of -Trzats. Tas tests pret'sr'ued in ,he»ets 5 and . _6__bh0'W thnt—the best

"™ powers aro cbtnined with gag oil 1 (Sheet 5) The highest
powers werﬂ m.,compresslon vebios of 1:I1° or L:l 2, which are out of the question
in. pmct;ce b" souse the engme curmcu to s #5ed »'b. *hose ra‘bloq, _ » '

Tn conses; uence ¢f ince eae:a_;g; or u,‘blO mw, the «t*amab‘e meximum power falls
—offas the car.press:mﬁ ratio :.ncrmses (Shee'hs § and 6), At 1:11, ignition
is uncersnin with gas oil, so thet higher powers ore actunlly echioved at
: oompre.,s:.on ratio W3l2; fo’ beih. fuols the optimum consumption is” 3000 k.co.l/
-E,P, hour Oru.v 18 o(‘.k. gt 1:8 (Sheet: G) dous. not . reach 'bh:.s figure.,_“ g
"’Igm ion de-vve ot various ccv.preusmm‘ are 8lso shown in sheets 50nd 6,
As the injection advance cngle most favourable to power wes only arrived ot -
" by trinl and error, the warintions are vory great The ourves ho.ve 'bherefore
been ploweu in thair mOst probo.b"e posrtn.o“. : :

It appears at first that with R 300 ignrblon delay is not solely dependent on"
the oompression ratio, With gas oil, on the other hand, we observe that the .
ignition deley is ‘reduced as the compress:.on ratic increases. The reason is,
that with ges oil, ignition occurs at dead centre, and that ‘therefors “the -
compressiork-tempemture -which is'a func'bion of the compression ratio, has'
o prondunced effect, With ‘R 300 1gn1tlon must: begin during ths ocmpression
- gtroke, bocause of the slow rete of -combustion, The ignition delay is thus:
in a rogion where the temperotures of the chorges at different compression ;
rotios are not so different from each other as near dend centre, A comparison
‘of the diangroms showed that with gas oil the best position for the pressure
rigo ‘is at top dend centre, while with R 300 it is obvious: tha.t combustion
must: bogm/soonor as tho compress:.on—ra-bio comos hi.gher.

_‘B, Tosts wi 5:.h ho ulng Process DN

Af"bo" wo had ‘cleared up the ques‘blon ofthe condlt:l.ons obtoining under-
Diesel operation, the powers ond “consumptions obtainnble a‘b d:.fferent compress-
~ion ratios with the ring procoss wereo- determined '

1) Tes'cs with different R fuel nozZzles- - . . _,‘_’:f"'ﬁ" k_\ .

o Whorao.s in Diesel O'CBY’C\'blon -tl t which detemned ‘the choice of the nozzle wo.s
the fact that 'lurge volunes of Tuel zob into the cyl:mder in a short time, 80

in R operation it poz necessary io fmd 2 nozzle which would work with as small '
. velumos of R faol- ns Dor..s:nble, and nrrbn q]ight :m;;ect:.on delo.ys.

. \ v o

o) Condr"lous of e LG%\S, : TZB condi%tions for the tcsts wore the same 08
“those given in A dwn, Vo - colectod the oompression retio of 1: 8, which is
custemery for 'bhe rmc process, The R fuel volumes were 20 and 35 mmS. of R 300
por cycle.. ) y
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e fnol vsed wis B 4,. Tho pover wars stininsd by dltering the volume of fuel, .
M, hoshe showod that it Wwos pessible to operrha with o eroll cylinder withoub
pra-heated oir, wherefis in previous tosts. on oero-mgine cylinders 1t was

" alunys necessary o adjust cir emperature to 807, L o e :

‘t) Resulte, Camparison of the nozzlés revealed the following factsi~"
2210 -tho penetration is-cbviously imdequate on o volume

: ¢ {ghoot 7) power and ccnsumption improve_considerably when
the volume is rzised to 35 me®,  The ronson is, howover, not in the jncrecsed .-
voluma—of-R. Puel ., for the singlé Lais noszle zave tho highest value for this
cories of tosts on the smalleb volame of 20 S35 mmd there is mo differ=
orce batwsen tho two %ypes of pozzla, It 1s tims confirmed that in the ring
process a knrd spray is better, at topet whore dmall volumes of R fuel are - K
used, But the softsr spraying nozzle is more suitablo for starting, as the -
Diésel tosts showed, T 0 - ' :

—of 20 mead 06T oY

E

. The ppor combuation 'sxiwericencaad'vdqeh the pintlie nozzle wog working on small’
volumas of R Zuel wesults At fuil load in an inerease in exhaust gas_‘temper=

““Ftirs, which ot overlond fulls wrwooscuat of the ropioly-deorensing. power,
Igrition deley is caviuinty very mosh grontor with the ‘single hole nozzle,
50 that in this connection the pinble nozzle is better, if we dispense with
the use of smnll volumes, Nevertholoss we used the single hole nozzle in the
furthor tests, Diagrams taken simulisneousiy showod that when we used the :
pintls nozzle with s volume of 20 mnd, sombustion ook plade with only o smnll
vol'me of gasoline, Misfirins ‘begins..-urb,a ‘B,M,E,P.. c;,_fj,_,ﬁ__«_kg/cm.?‘,/ but dis=-
‘appeure complstely with 35-mm*-per eyels, : T S

2) Comparison of Knock behaviour in bthe spork ignition nad ring processes,
‘Care should be token that, in comparative tests on ¥nock heraviour, the most
favourzblo conditions are chosen in ench cose for both: Otto and Ring processes,
In the first tentative “tosts (Réport 394) we comparcd the spark ignition .
procese at 32° ignition ndwmnee to the ring process with the pressure rise
beginning ot top dead centre, This procedure .is open %o question, as the -

knock limit is determined to a gront extent by the timing of the start of v
cambustion, The tests about to be -diccussed wers therefore made in a different

WeYe ... i o et ‘ : .

) Conditicns of the tests, Tho fask set was, t6 extract the moximum power
ot differons mixtiaco retios, using the fuel B,4, which has a poor. anti-knock

* porformance, - The ‘ignition, or the injoction advance angle was olwmys so - S
pdjusted, thab sexinum power or the knook 1imit was reached, The process which - :
“gave the-higher power.wns _certnin to be the botter, The tosts were mnde ot
different compressicn retios, both R 300 and gas oil being used, The R fuel
nozzles used weres cingle holo nozzlée DLO S,103, sparking plug W240 T,1at
canpression ratio 1:8; et 1510 and 1:12 type W 300 G, and ot still higher

. compression ratios type W 380.G, R fuel consumption was unchanged at 20 md
"por stroke, The remaining conditions are set out in section B la or A la,

K

‘ 'b). Results wifh-R_SGO at differ‘e'n'b 'compression_ro.t‘ios. > There was no"kno_ckin.g
‘either in the.spark jgnition or the ring process whon we used B4 at o o
- compression ratio of 1:8, (Sheet 8 bdbtom). It is therefore only possible to

mlke comparisons of knocking behaviour at higher compression ratios, -

‘At the comprecsion ratio 1:10 (Sheet 8 ‘top) the ring process is beyond all
question superior, This bocomes even clearsr ot 1112 (Sheet 9 bottam) and . -
1034 {Sheet 9 %op), A% 1:36 and 1318 (Shoet 10 Hop) spark igmition oporation
fails aitogeihex, a6 oo heavy knocking ocours,. It is tbo be -noved-that et the:
higher comprossion stages spark ignition mo Jlonger works satisfactorilyy ’
because the rormal igrition equipment does not deliver the necessory voltage,

and the insulation, especinlly at the sparking plugs, is no. longer sufficlent,

o

L
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ring. was. net ogr,wvc. in t'ne ued:.s, but 'bhe d*agrams show that
:* c’-’.c enmarossien ratlo LTONES NG9S '~a:m31:r.1.1 hecemes MOre. uneertain, < The
'p’: csozeaphb takeon (sim ultanc Iblv also mmweu t‘nat combas ulon is a.lways much
smocbiow iu ho riag prodessy R e Lo

: Shéet .LC‘ contains s >4-y of ‘all ’cae \,ebts, excep’c tbose carried
’cut a’c compressn.on rat“ 95 1: 16 and 1 18 ' , : :

g e ’l‘o complete t ] picture, &hse* 1L ohCWS 8. test mado on a. DB 6001,
Cin m;h the knock’ be"xav.i.our .of "B4 wag datermined Irom the: permssmble boost;:
~Here wo mdo vse of the ignit tion advancs of 38° which is’ sustomary for: the,
-__-DB eng';lna “vhile in the ving process wmnsad an :tz“act:.ov- gavence of 70°,
< waich is' the best in almost every case, - I we compare the working of tho .
TWO prooesses under these cenditions, wiichk are those occurring in practice,.
‘then-the ring process is. seen to-be. sugerior &t e compress:Lon ratio of 1:8,
‘The increcsed pmvar ocours in the tdke~off region ' .. , being about 30% -
e.nove “tho spark ignition p“or'sss In the tésts. descr:Lbed in report No, 394
the ineressze in power of an air-ccoled aaro-eng:ne cylinder (BMW 132) s'howed
1586e1f minly in the sruising Loior rang . AdmITh au_ly wo onerated here mth
veriabple 1_;‘,(‘0’0:.9 sc:e,nv-., ‘ SRR . .

-

3) Resailts_,__of» '-‘:.os s ©0 oompave The sui‘ca‘ail;.cv of R, 300 and gas 011 as R—fuel

RN -

“‘_'-7:"53':,"4,:;3;'=~1‘o~1 tap; Lo Gecido W e‘bner, when gasoline was 1gn1ted by
cic. bohavivar mb ‘_..x‘i. erent f*cm that when it was 1gni’ced by

T As staved ip Secvuion L3, gas oil Jgﬂ tes-in Diesel opera’b:non at a
comp:-o.,s..on rabio of 1332, If the’ gasol line which is in;]ec'ued during the-
‘suchion stroks lowsrs the compression temperature, ‘ignition is mo longer -
Hpo*"ir)]_e, Th@ *eqts were therefore ra"o a'l: & compression of 1:14,

. We used tho . sr«ne hole nozzle for thosa teuts, §6 that es- already
shcwn in section Ai(a) in Diesel operation 'we achieved lower powers on R,300
{Sneot_12 bottom) than on gas oil (Sheet 12. top), Sturtlng from points on

"-Lhe Diosel curve, oorrespcnd:.ng to 13, 20, 35 und 60 rmn‘*/cycle, wo plotted
the curves-for the ring procegs by adding By, As the knock limit wes approach-
od ‘knooking wes cvolded by retarding injection, Tho curves were’ plotted up to
-bha point where 1ngeo ion must take plo.oo close to dead centre.

‘ A I-b agpor\rea ‘bmt *he two smi‘uels gave pv'achcally the -scme power
ond 'bhe scmo congsumptions,, le.icyuth ges: oil e 60 mm /cycle .show clearly
that the maximum pover which is ermitted by 1mockmg ‘sonsiderations falls as
the wolume . of R-fuel rises, It is 'bnus possible to plot o limit curve which
begins at the highest power attaineble in the ring process -‘with the most

_ favourcble vclums. of R~fuel, and runs into the curve of pure-Diesel opemtion.
Tests wore oico mado with fuels having better ‘mock roting, oand thereby higher
powers were acaleved; ~thus Sheot 13 shows an example in which the BMEP of
%he Diesel engine was reised frem 5 to 9 Kg/cmz, In o carefully and fully
devoloped Diesol englne tho BMEPis cre in—the- rogion of 6 to 7 atdoepheres;—
yot power increases o £ 20% =ny be expected through the injeotion of gasoline.
Whethoer they can ba M'p" citod depends;on Ehc power unit, especinlly on’the
niston, and above nll en thelr Ttoing availatla a fuel of such high antli-knock
propervies, fthat 1% will not kanock even ot -bhe compression rat:.o of o Diesel '
enging, o :
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