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tion, by providing, in cylinder head 3, conduitS 
Some of which serve for the circulation of a cool 
ing fitIid, and the otherS for the circulation of 
álIf", . . . 

. Preferably, the conduitS Serwing for the circu 
lation of air (and Which on the draWingS, , are 
designated by letter A, either With an iindex Or 
not) are located, at least chiefly, on the . Same 
side of the longitudinai plane of Symmetry of the 
cylinder head as the imlet; Walves li, that is to Say 
in the part of the cyiinder head which is less 
liable to groW Wery hot due to the fact; that the 
fresh gaseS fed to the cylinders flow along said 
part thereOf. • ? 

As for the conduits which are to constitute the 
liquid cooling circuit, they are more particularly 
provided in the hot; portions of cylinder head 3. 
FPreferably, according to anotheir feature of the 
inWeIntion, theSe last mentioned 'conduits are ar 
ranged to forImi at least tWo circulations of liq 
uid, which are distinct ower at least a portion of 
their - circuitS. . 

It will be readily underStiood that Such ain ar 
rangement of the cooling conduits of the engine : 

S, while enSuring a, thorough cooling of all?permit 
the partS Of the engine, of accelerating one of 

, these circulations of liquid, so as more intensively 
?to cool Some portions of the cylinder head With 
??out ha.wing, for this reaSOh, to accelerate the cir 
culation of the . Whole of the liquid fioWing , , 
through the cylinder head. 
For instance I may provide, for the circulation 

Of the - cooling liquid, tWO circuitS composed of 
? -parts B4, B2, B3, B4, B5, B6 (hereinafter desig 

nated for convenience as B) and B' , 'B'2, B’3, 
hereinafter designated for convenience as) . ?”B 

B') reSpectively, the tmain conduitS of Which are 
respectively located close to the exhaust waiWes 5 
and to the cylinder tops. 
Of course the cooling conduits A, B and B’ 

may be arranged in many different manners ac 
cording to the features above set forth. 

ioWewer, I haWe found that it is particularly? 
' ', 'advantageous to have recourse to the Specific ar 
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. rangement illustrated by the drawings. 
According to this embodiment of my invention 

the liquid circuits include reSpectively, .. in , the 
partitions : 6 which extend between two adjacent; 
cOHambustion chainbers, . . conduitjS B3 and . B73 
through Which the liquid is compelled to circulate , , 
Which permitS, in particular, through a suitable : ; 
'choice of the crOSS Sections of Said conduitS, of 
accelerating said circulation of the liquid. 
In Order better to dislose the distribultion - and 

forms which have been found to be especially ad- : 
Wantageous for the warious elements of the struc- : ; 
ture, and in particular circuitS A , B and B', - the 
drawings give the relative proportions of Said ' ? 

' elementS. 
Furtherrimore, in order to 'simplify these draw 

ings, I have shown, in Some figures, only : the 
front and rear partS of cylinder head': 3, which 

, are the Only elements to have certain different; 
' characteristics, these parts being connected by 

interimediate partS which are similar to one 2-??n? .' 
another and include elementS common with the 

, end partS. • 

it will , be readily understood that, according 
as the engine that is considered is provided with 
a, tractive airscreW or a, .pusher airScreW, - the 
?front part of the engine that is considered sep 
?arately is turned toWard the front or toWard 
the rear of the aircraft. 
' In the draWingS, it has been aSSumed that the 
,airScreW aSSociated With the engine served to 

pull the aircraft, but in the embodiment of hmy 
? : invention which will now be described more in 

detail, the whole is arranged in such manner that : 
the various inlets or outlets of fluid can be turned'; 
indifferently toward one endor, the other of the engine. 

?: : -Concerning first, the aircircuit A, it is consti 
tuted in such manner that air penetraties into 
the front part of the cylinder head through a : 
lateral inlet conduit A, then flows along the 

. walls Surrounding' the inlet; valves á and finally 
escapes through a conduit A2 - which would, on 
the contrary, play : the part of inlet . conduit in 
the caSe of ' an engine 'aSSociated With - a pusher 
airScreW. . ." . . . “ 

* Concerning now the liquid circuit B, it includes : 

10 | 

15 | 
'.' : disposed laterally on the) ? an inlet; conduit B 

Side opposed to conduit Ali with reference to the': 
longitudinal plane of Symmetry) which runs over 
the WhO3e Hength of the cylinder head, and the 
frOnt; end of which is preferably closed by , a plug 
T (Said end being used for the inflow of the liquid, 
in the caSe of an engine aSSociated with .8, pusher: ? 
airScreW)- • • • * • 

This.conduit B1 , communicaties, opposite the partitions existing between two- adjacent cylin 
derS, With conduitS B3 provided in - Said parti 
tions, through the medium : of conduits. B2 each 
of which communicates with the Whole.of the 
cOnduitSB3 corresponding to the . Same partition, 

rangement and number. For instance, I provide 
three conduitiS B3 for each partition. . . . . . . ." 
Said conduitSB3 open into a jacket or chamber 

B4 which partily Surrounds the exhaust valves 5 
and extends in the direction of the boSSes b which : 
carry the Spark plugs provided' .. near the 'inlet 
WalWes 4. This jacket : B4 'may even wholly sur 
round Said; boSSes. 

With outlet conduiltiS B5, one of, which ,3 ? Strticture 
. may be closed, the outflow: of the liquid then 

Jacket B4 is provided near: 
the front, and rear ends of the cylinder head' 

80. 
". . . . ?These conduitS B3 may be of any particular" ar 

?: : -taking place through the other, of Said lasti men 
tioned conduitS• ? ' ' .. . . .. ' ' .. . . . .. ' ' .. '.' .. 

It .. Will be readily understood that, With such 
a, circuit, liquid will : be compelled to circulate : 
through conduitS B3 since Said conduits.are ar 
ranged in Series in the cooling circuit which starts 
from the inlet conduit B and leads to the outlet, 
conduit B5. ? ? 

It should be noted that, advantageously, cir- `. 

46:: 

cuit B. should be completed by connecting.con- : : ': 
duit B1 to jacket B4 through conduits B5 passing': '' ; I 
betWeen the valves of each cylinder. These con- '' .. ' .. '.' 
duit,S. B8 produce but a, slight reduction: of the 
circulation, of liquid through conduitS B3. 
I will now consider the arrangement of the . . . . . . ." 

other liquid circulation System, to Wit; B' .. :? : 
* This System includes an inlet conduit B” 1 pror : 
vided, in a manner similar to conduit Bi, on one 

| Side of the cylinder head and, preferably, under : 
Said GOnduit, B1 .. '' . ' ' 
This - conduit B'1 is connected, 

10: and.? ,vided in partitions : 6 , under · conduitS B3 
through the . . . . 

medium of conduits B'2, with conduits B’3 pro-' .. . . . . . 
65:::* '' .. ':' : ; cated, for instance; : at the level of the cylinder', 

heads. I may, by - way of example, provide 
one ? conduit B'3 in each partition 6. ? • 

: I connect; the outlet, end of each conduit B3?, . 
for inStance, through': the 'intermediate of two , 

of. ?conduitS B'4, forming a V, With the jacket B 
70', ' ' 

?circuit B, the evacuation of the liquid from cir Cuit B” then taking place through conduitS .. B5 
Which, in this case, are common, Same as jacket 
,'to circuitis FB and B ,?B ? 5 
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. .. 'f3'. In particular, trnay feed Said circuit A with : 
10; 

30 : 

'': casing which . Sut'ro 

? 

?ders form " ?? 

, to circulate through the various' conduitis: B'3 
. above referred to. . . . . . .' . . . .. ' ': '' . 

Of course, i may - make use of any Suitable 
means. for accelerating or controlling (either at .. 
Wil1, or auticimatically), the fioWr of the fluid which 
circulates throtilgh a.iay of the circuits A, B and 
air under presStute fed .{3y the compressor of the 
engine, when the !atter is supercharged, or again. 
with air coming from an auxiliary blower". . ." 
In all cases, , with a system ', ennbodyiling tine 

. .. '.' : above : described features, I obtain, an internal' 
. '.' ]5' combustiior exngine the · head piece of Which is 

cooled in a namethodic and particlu:arty efficient; 
ma.inner, especiali}y concerning the boSSes b lo 
cated on the side of the indet, valves, which con 

high efficiency of Said : tribute' in obtaining a 
? engine. . . . . . . . . . ? 

The .. system above described is sufficient , for 
considerably irriprowing the . Workirag of an inter 
nal cornbustiof ongine, but, { riaay further make 
use of other : arrangeinentis, capable { of being 

-- eventually enripioyed sep3.rately. ? .. '' 
. According to one of these features, which will 

be Supposed, in the following descriptiota, 'to be 
applied to the engine above.' described, the cylin 

: derS. ! … of Saii engine, which 'a1'e 3dvantageously 

prove the cooling thereof: ' .. '' ? = * -- 
Preferably in this ea.3e, the casing in question 

will be made integral with he2.d piege : $, 
. Will .. beait'; thirough it.S. }{3 Wef', 'part, agai 

1! 
: pngine, to which ca3ing it, may be fixed; for in 
stance, by rnegins of assetnibling bolts. . . . . .' .. 

above ??In a genera ! manner, while I have, it.th 
description, di8closed what { deerin to be pracf;ic31 
and efficient, einbodiments of the present inven 

. tion, it ..staQuld be . Well understood that I do not, 
. Wish to be limitied theretio there .. inlight; }he 
changeS : imade iin' the 2.rrange tiaeint, disposition 
and form of t33e parts without, departing from 

-sent in wention : 8.s coCapre??the principle Qf the pr '. 
ne' scope' Qf th6' accoripainying?d - within .. t?hend 

* clairi?8. : . . . . . . . . . ? ? ? ? ? 

: :'What I claim is: 
i.Tit2 alia. ithtjei'inal cotia bigstion engine including 

cylinder, with 
: a head for saig: cylinier, at ie3st ofhe air : gooiing 
: 'circuit in 33.id head passing close to and in direct; 
}heat exchange, relation with the walls : of the 

^ . ? ;?c.??3.3 cylir232r 

. } ea.st, one .alorig atnd 
.jn direct; heat; exchange re3atio; with af; least the : 

of the h?tter portions of the cylinder, major part; 
Wiya,IIS.. '.' : '.', * -- . . . .. 

. 2. ' { in 2?a internal cornbuStion engine including a 
p!utralify: Qf. 

?? ?? ?? ?? ?? ?ba : 

cylinders, at, le3st, tiWo 
'$3.id head; Gühe Gf Said circuits being adapted for 8, 

| liquid &ni irá?luding pá.S88.geS pt"c$wided in $2,id 
?rhs f?if?pairáji{ 

'' .gia?quid is compe}led : to, flow theretin rot:{ 
'3. Itra auq inter'$1:3} ' ? crrbusticr} crgine 
?plurality of cylinders and a head for Said cylin ,3 

dCr8 forrning ?artitiong between', tWo adjacent; 
;??{ ;ylinders, at? 

??Colitig cir?: leBát oile liqti{id' ??? id??? ?if Said head 

2,190,894 
'.' .. It is cleai' that, for the re3sons : above stated' 

. concerning: conditiS B2, - the liquid .. is compelled , 

provided. With coolixg ribs ?, 3.re surrounded by a ''; 
kind, of: casing } if } the walls of which holes : {{' .. ' '; 
are provided at suitablf? places, for instance oppo- . 

. Site the imedia in part : of cylinders : {},'sQ as to iin 

? e ' of cylinders, pistions imowable 
13ds the cra.inkshaft .. cf 'the 

are located, 
cylindex's ad a head for said gyiin- ? 

= between two adjacent, ' 
'' .. rng circuits in ?3fii}6t.c0oi: 

} a3'}'anged in suc}} ra3.inner that Said ' ' 
including ? 

..cuit formed in said head including passages pro 
vided in '' Said partitions and , a Franged in . Such 
manner : that said .. liquid is a corihpelled to fioW 
therethrough and cannot remain stationary ; 

? therein. '' • ?? “ ?? 
4. In an internal combustion engine including', 

,g at least, one bank?a. plurality of cylinders formit 
. pistoins movable in Said cylinders and inlet; valves 
for Said · cylinders, R., head common to said cylin 
ders, at: least oine air, cooling circuit formed in 
'Said head and including a main' conduit, running 
a!o13g Said, baink of Cyiinders on the side : cor 
-sponding to Said intet: Walves in direct heat ex:}'? 

change relation with the cooier parts of the 
'cylinder: Walls, and at least one iiquid cooling cir 
CLait; fol'ri3ed in Said. }3ead paSSim3g aiOng and iKh 
direct; heat : exchange relation with at .. least the 
niliajor part of the hotter portions of the cylinder 
Walls. '.' .. . . .. '' . . . , ' ' .' 

'5. Hin an internal combustion engine including 
a, plturality of cylinders forming at 1e3st one bank 
f, cyiinder8, pistions imoWable in said cylinders?? . 

respectively, and exhaust; valves all. locatied on 
. One side of said bank of cylinders, a, head common 
to all of Said cylinders, at least one air cooling 

. circt.tit; formed in Said head, paSSing all Gng and in 
direct beat exchange relation with at least the 
major part of the cooler, portiokas. of the cylinder 

: Walls, -- and '.' at leaSt; , . Grae, liquid ' : coolixing circuit 
fo}'med in said head' and including a; main con 
öuit, running longitudinally of Said bank of cylin 
ders on the side thereof corresponding to said ex 
haust; valves in direct .. heat , exchange relation 
With the haptiter parts of the cylinder Walls. . . .. '' 
. 6. In an internal combustiota engine .including 
R, plurality of cylinders.forming at least one bank 

?Said cylinderS }'e: 
Spectively, indet; : : valves , for said cylindex's .. pl} : 

' }ocated on of he side of said batnk' of cylinders, 
exhaust walives for Said cylinders all located on 
the other side of Said, bank of cylinders, and 
ignition plug Sttpporting : boSSes carried by sBid 

. cylinders near said in let and exhaust walves re? 
: spectively, a, head common to all of said: cylin 
derS, af, least one, air cooling circuit , formed' in + 
Said head, and at: least, one liquid cooling circuit 
formed in Said head and including a main': con 
duit, running longitudina1}y of said bank of cylin 
ders on the Side , thereof corresponding to said 
exhaust; valves and passages extending to the 
other side : of, said head SQ . as to pass near the 

? ? .bosses corresponding to the inlet, valves . ?? • • ? ? ? ; : t; least, othe cylinder and a, piston mowable in Said?? . 7. Tn an internal combustion engine including 
3, plus'ality of cylinders forming at least, one bank 
of cylinders, and pistons movable in said cylin 

head' Go2 mi23O3 to a3} of said{ ?? ,spectively?'{ ierS?? 
,va ;} ?{3}i * ? ? 

2 8,3} Cyi. 
:bát1st, valves for said cylinders located in 
?l Qia : one Side .of Said hank of cylin{? head . 

ich said inlet; valves?{sed to the side ot3 w 
,t;' and outlet??!ried báy Said cylinders: hear Said in 

va.tyes respecti??ely, alt, .iea St; fone air, cooling cir 
ast, f,YKro liquid? { ;cuit : fori3ne in Said head, and alt 

head and distinct ??cooiir2g circuit;$ formed in Saif 
. fronn each Qthe3' Q?yer at; } east & portion' of their 

ooting circuits including? p2.th, Qne of SBid liquid 
? a maixn conduit; rl.inning longitudinalty of said 

?. -ink of cylinders oin the side thereof correspond.?b 
'ing to said exhaust; valves and p2.SSages extending 

.' .. from said conduit to the otheir side of 's id head 
g to the so as to pass near the bosSes correspot 

inllet, walyeS. . . . . • . . . .. '' 

? iticluditig??In an internai corribusion eigii .8 

15; 

20: 

35, 

!ves for: said, cylinders 1ocated : 
?-the side of Søid balak of cylin? 

? : -- 't??ig:Kaition plug stippprting boSSes.c 

  



0 

35 

10 

(3, 

4 
a, plurality of cylinders foriming at least one bank 
of cylinderS, and pistions - movable in Said cylin 
ders, respectively, a head common to aili of Said 
cylinderS, .inllet. Wali Wes for Said cylinders located 

. in Said head ali on one side of the middle plane 
of Said bank of cylinders, exhaust walves for Said 
Cylinders located in Said head : a;}} .. On the other 
Side of Said middle plane, ignition plug Support - 
ing boSSes carried by Said cylinders near Said 
in1et; and outlet, WalveS respectively at least Othe 
air cooling circuit, formed iin Said head, inciuding 
a main paSSage running longitudinakiy of Said 
bank of cylinders on the side of the middle plaine 
thereof corresponding to said iniet valves, and a 
liquid cooling circuit formed in said head running 
longitudinally of Said bank of cyliaders on the 
Side of the middle plane thereof correSpOKhdirlg 
to Said exhaust; valives, Said circuit including paS 
Sages extending to the other side of Said plane SO 
aS to paSS near the boSSes correspoading to the 
inlet WalveS. • • ? 

9. In an internal combustion engine inciudiisg a 
plurality of cylinderS forming at least Gline {3a4alk of 
cylinders, and pistons mowable in Said cyiinder8, 

: respectively, a, head.common to ali of Said cyiirn 
derS, in let valves for 8aid cylinderS }ocated in 
Said head all on one side of the middle plane of 
Said bank of cylinders, exhaust valves for - said 
cylinders located in Said head ali oin the other 
Side of Said middle piane, ignition piug Support :- 
ing boSSes carried by said cylinders near said iniet; 

' One ??and .. exhaust : Walves respectively, at 1ea3 
air cooling circuit formed in Said head, including 
a, , Imain paSSage - running longitudiinally Gf sáid 
bank of cylinders on the side of said middle p}aine 
thereof corresponding to the inietj WaliveS, an{3 at .. '' 
}east two distinct liquid cooling circuits forrraed it? 
said head, including each a main conduit, ruraini}3g 
longitudinally of Said · bank of cyiirders on the 
side of the middle plane of Said barak correspond:- 
ing to the exhautst; valves, at least one of the two 
?last mentioned circuits including paSSages ex 
tending to the other Side of Said plane so : a.s tO 
paSS near the boSSes corresponding to the iniet; 
valveS. . . . . • • . 

10. In an internal combustion engine including 
a, plurality of cylinders forming at least. one baink 
of cylinders, and pistions, mowable in Said cylin 
ders, respectively, a head common to all of Said 
cylinderS, partitions between said, cylinders ca.hr:- 
ried by Said head, inlet valves for: said cylinderS 
located in Said head all on one Side of the faiddle 
plane ' of Said bank of cylinders, exhaust .. valives , , 
for Said cylinders located in Said head .. ali on the 
other Side of Said middle plaine, ignition plug sup 
porting boSSeS carried by Said cy}inderS linear Said; 
inlet and exhaust valves respectively at least One 
air coofing circuit formed in Said head, includ 
ing a main pa,SSage running longitudinally of Said , 
bank of cylinders on the side of Said rimiddle plane 
thereof corresponding to the inlet, valves, a.rad at; 

-in Said }head in . ?least : one liquid cooling circuit 
. cluding a main conduit running longitudinally 

e?initi. ???h?? , ei'S Gf 1 the site of?of Said bariik Of Cy]ithf 
plane of Said bank corresponding to the exhaust 
valves, at least one conduit in series with said 
liquid circuit provided in each of Said partitioi]S, 
Said last mentioned citrcuit including paSSages ex 
tending to the other side of said plane so as to . 
paSS near the boSSes corresponding to the inlet, 
ValveS• ? . 

11. In an internal c0imbustion ' etagine including 
a. plurality of. cylinders forming at; least one bank 
of cylinders, and pistionS moWable in Said cyiin 
ders, respectively, a head commoil to all of Said 

. of Said baink of cylinders, two exhaust valves for : 

. Vai! WeS Of each cylinder. • 

? for Said cylinders located in Said head, "exhaust : o ; . 

head, at least one air cooling circuit, formed in 
. Said head eSpecially adapted to cool. Said.inlet :. 

2,190,394', • ? 

.cylinders, inllet, valves for Said cylinders located.' : '; ' 
in Said head all on one side of the middle plane : 
of Said bank of cylinders, exhaust; valves for Said , 
cyiinders located in Said head all :'on' the other : 
Side of said middle plane, , at least one air cooling': 5: 
circuit formed in Said head, including a, main'paS-: ': 

?: : -sage running longitudinally of Said bank of cyin 
ders ori the side of the middle plane thereof cor-' : 
reSpcnding to the .inlet valves, and at least. One .. ' ': 
}iquid cGOling circuit in Said head : including :a • 
Imain paSSage running longitudinally of Said bank '.' .. '.' : 
Of cylinders on the side of the middle plane of: '.' 
Said bank .. corresponding to the , exhaust : Walves, : .. '' 
Said tWO {ongitudinal paSSages being adapted to : '.' .. '' 
be closed at Will at either.of their ends. . . . . . . . . .: 

12. in an inatiernal combustion engine including 
a plurality of cylinders forming at least one bank : '', 

? ?? . . . ?Of cylinderS, and pistions mowabie in Said ' cylin 
derS, respectively, a, head common to ali of said :'...' .. ' ' 

* Cylinders, inlet valves for Said cylinders.located 20: ' .' .. 
in Said head ail oral ' one : side of the middle plaine 

each Of Said cylinders, a}} of 'Said exhaust; valves 
being located on the other "Side -- of said .. middle : ; . . 
piane of the bank of cylinders, at: least one air 
cooling circuit : formed in .. said head especially 
adapted to cool Said in let valves, and at least one' : 
iiquid cooling circuit formed... in said head ar-' : 

?: : -ranged.eSpecially to cood Said exhaust valves, ir1 
ciuding conduitiSpaSSing betWeen the.t:Wo exhaust; 

13. In an internal combustion engine including : 
3, plurality of cylinders forming at least oine bank : ; . 
Of cylinders, and pistions movable in said, cyiin: .. '' 
ders, respectively, a head common to all of said 35 , ' ' 
Cylinders, iiniet valves for Said cylinders, located': ' : ; 
in Said head, oušlet : valves for .. said ' cylind? I's' : ' : '', 
locatied in Said head, at least one. air cooling ci]' - 
Cuit formed in Said head especially adapted : to:': 
COOl Said inlet valves, two liquid : cooling circuits * 4{ 
foriaed in Said head adapted : especially : to, i cooi ... 

. Said exinaust .. valveS, and .. a connrnon . return '' pas 
8age for both of Said liquid cooling circuits formed': '' 
in Said head. . ', '.' .. . . . . .. '.' : '. ' ' 

14: In an internal combustion engine including 
a. pluraility Cf cylinders, pistons innovable : in Said `. 
cylinders, respectively, the combination of a head.' : '', 
common: ' to ail of Said cylinders forming : parti- .. '.' .. '' 
tionS. between two adjacent; cylinders, italiet valves .. ' ' 
valves for, Said cylinders located in Said head, :af; .‘... 
ieast One air cooling circuit; formed in said head 
eSpecially adapted to cool Said inlet waiwes, and at . 

?? least One liquid cooling circuit : formed in. Said 
head arranged eSpecially to cool .. said .. exhaust 55: 
valves, including in SerieS · conduits provided in", 
Said partitions. ?? ?? . ' ' ': 

15. in an internali, connbustion engine including: 
a plturality : Of cylinderS, pistons : movable in Said 
cylinders, respectively, the combination, of .a;, 0, , , , 
head common to all .of - Said cylinders : forming : ? 
partitioBRS between two adjacerit : cylinders, indet : 

: Walves for Said cylinders located in Said head, ex-' .. '' 
haust valves for Said cylinders, logated in Said .. ' ' 

65', 

Valves, two liquid cooling circuits formed in Said : ; 
head especially adapted to cool .. said exhaust , 
.valves, at least one of Said liquid cooling circuitis : 
including in. Series conduits provided in said par- 70. 

. titions, and a common return passage for both : 
of said liquid cooling circuits. . . . ” : ' ' :' : ' ' .. '.'-' .. 

16. In an internal combustion engine including, 
a. plurality of cylinderS, pistons mowable in said' 
cylinderS, respectively, the combination of a head 75, • 

: 45 ' ' 

: 16....... 

  



2,190,394 
common to .. all of Said cylinders, inlet valves : for : 
Said cylinderS locatied in Said head, exhaust walves 
for Said cylinders located in said head, at leasti 
One air cooling circuit in Said head and one liquid 

: cooling circuit in Said head, and One casing. Sup 
ported by Said head Surrounding Said cylinders, 
provided With holes for the passage of air there -- .. '' 
through. 

. , 17. In an internal combustion engine including. 
a plurality of cylinders forming at least : one baink, 
piStionS moWable in Said ' cylinders and inlet and 
exhaust valves for Said cylinders, a head common 
tio. Said cylinders, at least one , air cooling circuit 

: 5 
formed in Said head and including a', main con… '' 
duit running along Said bank of cylinders on the 
Side corresponding to Said inlet :'walves in direct 
heat exchange : relation''With the cooler partS of... 
the cylinder walls, and at least one liquid cooling 
circuit formed in Said head and including a, 'main : 
cOnduit runniling longitudinally of Said bank .. of 
cylinders on the side thereof. corresponding to ' 
Said exhaust Walwes, and in direct heat exchange , , 
relation with the .hotter parts of the cylinder : 

• = ? ?? ?? Walls 

LOUISBIRKIGT. 


