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The present invention relates to machines of
the piston tybe which are to be provided with

- cooling systems. ‘The invention is more espe-
~¢ially, .although not exclusively, concerned with

5

- combustion engines. . - o :
" The chief object of the invention is to provide

T 18

" machines of this kind which constitute internal

a machine of this type which is better- adapted
_tc meet the requirements of practice. .
. According to.an: essential feature: of. the pres-
_ent invention, in order to -constitute: the cooling
means with which the machine is to be provided,
I provide; in the cylinder head of said machine,

conduits (this expression designating in this case

any recess through which -2 fiuid: can flow), at

. least one of which is for the circulation of a ¢ool~

" provide conduits
- in’ the walls-to

ing fluid and at least one for the circulation of
air. In a preferred embodiment of my invention,
the 1ast' mentioned conduit (for the flow of air)
“ is ‘located close to the walls along which: cireu-
late the fresh gases entering said machine., '
‘. ‘According to another: feature. of the preserit
invention; I provide, for ‘sonstituting- the cooling
means ;of the engine, in the walls thereof that
are to be cooled and especially in the cylinder
heads, 2t least two circulations of water or an-
other fluid, said- two .circulations being distinct

from each other at least-vgver»_ a portion 01“ their .

circuit. : PR

‘According to.a third feature of -the present
invention, in order to constitute  the  cooling
means with which the engine is to he fitted, I
for the passage of a ‘cooling fluid
be cooled, and in particular in
the partitions extending between- two, adjacent
cylinders, and the fluid eirculation is so arranged
that said fluid is compelled to move.in at least

*the: conduits which are provided in ‘said ‘parti~

40.

tions.

ent: invention, the cooling system with which the
engine is to be fitted includes a casing surround-

~ ing the intermediate and lower portions of the

46

~ ‘said . cylinders.

50

cylinders, said casing being provided with holes
.'so that air can .cireulate therein so as to'.cool
‘Advantageously,. this ‘casing "is
integral with the cylinder head. ~ s
Other features of the present invention will re-
sult from the following .detailed description of
some specific embodiments. thereof. ERRT
preferred embodiments of the present inven-.

“tion will be hereinafter described with reference

to the accompanying ,drawings, given’ merely by
way of example, and in which: = S R
Trig. 1-is an eleévational view,; with parts re-

i

According to still another feature of the pres-

" bosses b provided j : ‘
. gite ends of & diameter thereof, and located re- 50°

“tuted, according

moved, of the cylinder head of an internal com-
bustion engine provided with a cooling system
made according to an embodiment of the inven-
tion; ' , e
Fig. 2 is an end view of the same cylinder head:
seen from the rear; , : e :
Fig, 3is an énd view of

‘ the same cylinder head ..
seen from. the front;

.- Fig. 4 is & longitudinal vertical section on thé :

line IV—IV of Fig. 2; -~ ~ o

Fig. 5 is a horizontal section on the line VoV "
of Fig. 4, . : . ‘

Fig. 6 is a longitudinal vertical section on the
line VI—-VI of Fig. 5; s o

Fig. 7 is ‘a transverse vertical ‘secticn on the 1
line VII—VII of Fig. 5; - - SRR

Fig. § is a transverse vertical section on the
line VIII——VIIL of Fig. 56; .~ . . - =

Fig. 9is a horizontal section on'the line IX—IX
of Pig. 8; o NI ER T

Fig. 10is a Horizontal section-on the line X—X "+
of Fig. 8. = . S RN PR

The following detailec description with refer- .- ;
ence to the drawings relates to the case.of an- .’
internal combistion provided with a.cooling sys- 25
tem aceording to the invention.- L :
" Concerning first the general structure of the
engine, excepting the cooling systern .with which
it is to be provided, it can be. made in any suit-.
able conventional manner, including for instance ‘3o -
a number n of cylinders ! arranged in line or
forming several banks, forming for example a:
V,aY, a W,or any other arrangement.

By way of example, the cylinders are consti-
tuted as shown Fig. 4 by tubular elements adapt- g5
ed to-be screwed, through their ends adjoining
the combustion chamber, and with the inter-
positicn of a: packing member 2, on & gylinder -
head 3, preferably eommon to all the cylinders
of one bank. preferably, as shown by the draw-

- ings, each of said cylinders is provided with two

inlet valves 4 and two exhaust valves -5, housed
in said cylinder head, respectively on opposite -

_ sides.of the plane of symmetry of said cylinder

head,. said valves being
overhead cam-shaft. L : :
Finally, I s)dvantageously‘provide, for each -
cylinder, two spark plugs which are carried by
in said cylinder at the oppo-

operated by meansof an .

spectively near the inlet wvalves # and the exhaust -
valves B. R . A
Concerning now the cooling system which con-
‘stitutes the object of the snvention, it is consti-
to a chief feature of sald inven- .o -
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tion, by providing, in cylinder head 3, conduits
some of which serve for the circulation of a cool-
ing fluid. and the others for the circulation of
air. S

. Preferably, the conduits serving for the circu-
lation of air (and which, on the drawings, are
designated by letter A, either with an index or
not) are located, at least chiefly, on the same

" side of the longitudinal plane of symmetry of the

cylinder hiead as the inlet valves 4, that is to say
in the part of the cylinder head which is less
liable to grow very 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 constitiite the
liquid cooling circuit, they are more particularly
provided in the hot portions of cylinder head §.
Preferably, according to snother feature of the
invention, these last mentioned conduits are ar-
ranged to form at least two circulations of lig-

uid, which are distinct over at least a portion of

their circuits. - : ‘ '
- It will be readily understood that such an ar-

rangement of the cooling conduits of the engine-

permits, while ensuring a thorough cooling of all
the parts of the engine, of accelerating one of

. these circulations of liquid, so as maore intensively

to cool some portions of the cylinder head with-
out having, for this reason, to accelerate the cir-

culation of the whole of the liquid flowing .-

through the cylinder head.

For instance I may provide, for the circulation
of the cooling liguid, two circuits composed of
parts Bi, B2, B3, B4, B5, B§ (hereinafter desig-
nated for convenience as B) and B’l, B’2, B'S,
B’E (hereinafter designated for convenience as
B’) respectively, the main conduits of which are
respectively located close to the exhaust valves §
and te 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.

However, I have found that it is particularly

. ‘advantageous to have recourse to the specific ar-

46
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. rangement illustrated by the drawings.

According to this embodiment of my invention

the liquid circuits include respectively, in. the
partitions & which extend between two adjacent

combustion chambers, .  conduits Bs and ‘B’s

throtigh 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 cireulation of the liguid.
In order better to dislose the distribution and

forms which have been found to be especially ad-
vantageous for the various elements of the struc-

ture, and-in particular circuits A, B and B’, the

drawings give the relative proportions of said"
" elements.

Furthermore, 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
"n—2 intermediate parts which are similar to one
another and include elements common with the
-end parts. : i

It will be readily understood that, according
as the engine that is considered is pbrovided with
8 ftractive 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

airserew associated with the engine served to

three conduits Bs for each partition. - -

pull the aircraft, but in the embodiment of my

invention which will now be described more in. .-

engine.

Concerning first the airéircuit 'A, it is consti- i -
tuted in such mdanner that air penetrates into - e
the front part of the cylihder head through a
10

lateral inlet conduit -A:, then flows along the

escapes through a conduit As; which would, on
the contrary, play the part of inlet conduit in
the case of an’engine associated with a pusher
airscrew.. - : o

- detail, the whole is arranged in such manner that -
the various inlets or outlets of fluid can be turned -
indifferently toward one end or the other of the:

.Walls surrounding the inlet valves 4 and finally -

v ; s
‘Concerning now the liquid circuit B, it includes - .-

an inlet conduit B; -(disposed laterally on the -
side opposed to conduit A; with reference to the'

longitudinal piane of symmetry) which runs over
the whole length of the cylinder head, and the
front end of which is preferably closed by.a plug

20

T (said end being used for the inflow of the liquid .

in the case of an engine associated with 4 pusher:

airscrew). - : : :
This conduit By communicates, opposite the
partitions existing between two adjacent eylin-

ders, with ‘conduits B: provided in said parti-. "

tions, through the medium ‘of conduits Bz each:

of which communicates ‘with ‘the whole of  the
conduits Bs corresponding to the same partition.

rangement and number. For instance, I provide

Said conduits B; open into .o, jacket or chamber
By which partly surrounds the exhaust valves §

and extends in the direction of the bosses & which "

carry the spark plugs brovided near the inlet

valves 4. This jacket Bs'may even wholly sur-- :
Jacket Bs is provided; near: - -
40

round said ‘bosses,

the front and rear ends of the cylinder Lead:

structure 3, with outlet conduits Bs, one of.which

tioned conduits. : S
It will be readily understood that, with such

through conduits B; since said conduits -are ar-

ranged in seriesin the cooling circuit which starts.

from the inlet conduit B; and leads to the outlet
conduit Bs. ' ‘ '

1t should be noted that, advantageously, cir-- R
cuit B should be completed by connecting. gcon---" - .

These -conduits Bs; may be of any particular-ar-- .-

. may be closed, the outflow of. the liquid then -
-taking place through the other of said last men- -

ch 4.
& circuit, liquid will be compelled -to circulate ..

50

duit B: to jacket Bs through conduits Bs passing”

between the valves of each cylinder. - These con-".. -
duits Bs produce but a slight reduction of the:

circulation of liquid through conduits Bs.

I will now consider the arrangement of thé o

other liquid circulation system, to wit B’, . -

This system includes an inlet conduit B’r pro~

vided, in'a manner similar. to conduit Bi, on one

- side of the cylinder head and, preferably, under:

said conduit B;.

This conduit B’1 is connected, ‘through the
medium of conduits B’s, with' conduits B’s pro- -
65 .

vided in partitions & under conduits Bz, and lo-

6’0“

cated, for instance, at the level of the cylinder"

heads.

1 may, by way of example, provide one
- conduit B’s in each partition §. R

- I connect the outlet end of each conciuit B, -

for instance, through - the ‘intermediate of “two:

70

conduits B’4; forming a Vv, ‘with the jacket Bi.of

.circuit B, the evacuation of the liguid from eip-

cuit B’ then taking plice through conduits.Bs

which, in this case, are common, same as Jacket
Bq, to circuits B and B,

.7,5. E
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UL is clear 'thac for the Teasons -above stated:
_concerning’ conduits Bs, the ligiid is compelled
.to efrculate through the vauouo conduits B’z

. ‘above referred to..

Of course, 1 may make use of any suitable

means. for accelerating or controlling (sither ab.

will or autematically): the fiow of the -fuid which
circulates through any of the circuits A, B and
In particular, I may feed said sircuit A with
‘gir under ore‘ssu’i fod by the compregsor ol the

Cengine, when the latter is supercharged, cr again.
‘with air coming from an auxiliary blower.

.In all cases, with a system embodying the
‘ I obtain. an irternal
combustion -engine the head piece of which is
cooled ‘in a methodic’ and particnlarly efficient
manner, especially concerning ‘the bosses b lo-
cated on the side of the inlet valves,

engine.
The system ahove described is guﬁimedf for
considerably imiproving the workivig of an inter-
nal combustion engire, but I may further make
use of other arrangements, capable - -of being

- eventually empioyed separately.

. According to one of these femtureo, which will
: the fcllowing degcription, to be
applied to the engine above described, the cylin-

~ders ! of saiil engine, waich‘are advantagecusly

2, are swrrounded- by:a*~
Kind: of casing 8 in the V'Ia.‘.lu of which holes (8§
for instance oppo- .

provided with coolmg ribs

are provided at suitable places,
n part.cf vyhnaers t,so as to im-
prove the coohng thereof )
Prefergbly. in- thi
will be m?de intesral thh hezd piece

~

3, and it
through its lower part, against the.
“the
ng it may be fived: for in-
stance, by means of agsembling bolts. '

In & general manner, while I have, m tlms above
description, disclosed What I deem io
and efficient embodiments of the prnspnt inven-

- tion, ‘it .ghould he well understood that I do 1ot

wish to be limited thereto as there wight he
changes made in the arrangement, disposition
and form. of the parts without departing from
the principle ¢f the pregent invention as compre-

hended. within the scope’ of the  accompanying ‘

claims. :
‘What I claim is:
1. In an-internal combs 1'51;10:1 enpmﬁ including
at len st one ¢ der and s piston movable in said
cylinder, with gas inlet means in said eylinder,
a héad.for said cyling at least one aiccooling

ith the :walls ‘of 'the
“inlet means,
auit

c‘yhndﬁr a
least one Hauid cooling ¢
dn direct heat éxchange ¥
major part: cf the hnt ber
walls.- :

2. Yhan inter mﬂ mmhu tion engine including a
plurslity of ‘cylinders 2

passing along and

z ot between two
cylinders, 8}, )ea,st t‘vo"
id head; cne of s2i
lignid and ineluding pas 'lagcs pmvided in said
partitions and arran ized in sucl mannar
mpelladto fow there hrough,
3. I aninternal combust
2. plurality of cylinders and o head for said cylin-
1 forming partitions between two ‘adiacent
viinders, at
m sald head annd ab least cme hqwd woimb Cir=

ng adapted for a

which con-.
high efﬁciency of said .

case, the casing in guestion

rachical

and at’
r with af least the'
ions af ~"t1ﬁe eylinder.

d a head for said eylin-—
adiacent’
hm*t cool ng circuits in -

that said 2 main conduit running lengitudinelly of

ticn eng rine including - in

least one air cooling dircuit formed.

vided insaid partitions asnd.arranged in such
manner . that said -lquid is compelled -to flow
therethrough and carmot

- therein."
4,.In an 1nterna1 cnmbusuon engme mcludmfr‘

a plurality of cylinders forming at least one bank,
pistons movable in said cylinders and inlet valves
for said-cylinders, a head commen to said cylin-
ders, at- least one air cooling circuit formed -in
said head and including a main' conduit running
u.uug said- bank of cylinders ‘on the side cor-
résponding to sald inlet .valves in direct heat ex-
change relatmx- with the cooler parts of the_
eylinder walls, and at least one liduid cooling cir-
cuit fermed in said head passing along and in
direct heat exchange relation with at least the
najor part of the hotter portlons of the cyhnder
wa‘ls

5. In an mternal combuufnon engine mcludmg,

& plurality of cylinders forming at least one bank
of ‘cylinders, pistons movable in said cylinders
respectively, and exhaust valves all. located. on
nne side of said bank of cylinders; 8 head common
to all of said cylinders, at lgast one air cocling

; cirveuit formed in said head; passing along and in

direct beat exchange relation with at least the
major part of the cooler. portions of the eylinder
walls, and ‘at least one liguid dooling . circuit
fmmed in sa;d head and including & msain con-
duit running longitudinally of sald bank of cylin~
‘ders on the side thereof corresponding to said ex-
haust valves in. direct heat exchange relation
with the hotter parts of the cylinder walls.

8. In an infernal combustion engine including
2 plu ality of cylinders forming at least one bank

" of cylinders, pistons movahle in said cylinders re-

spectively, inlet. valves. for said cylinders al

‘located on One’ side of said bank of cylinders,

exhaust valves fnr said ecylinders all located on
the other side of said bank of cylinders, and
ignition’ plug. supporting bosses carried by spid

eylinders near said inlet and exhaust valves re-

spectively, a head common to.all of-said: cylin-

ders, at least one 2ir cooling circuit . formed in £

said head and at'least one liquid cool‘mar circuit

formed in sald head and including a main: con~

duit running Iongitudinally of said hank of eylin-
ders on ‘the-side ‘thereof corresponding to said

exhaust valves: and pas ssages - extending  to the ¢

other side of said head € as 0 pass near ’rhc

. hosses ﬁorvespondm{r to t‘ne inlet valves.

. Irs an internal combustion engine mcludmfr
4 plurality of cylinders forming st Jeast one bank
of cvlmdorsq and pistons movable in' said cylin-
ders respechiv ehh & head common to all of said
cvinders. inlet valves for'said. cylinders

,tc the gide on ,‘Whlch gmd mlet valves

ried by s5id cylinders:near said inlet and outlet
velves resnectively, at least one air cooling cir-

cuit formed in said head, and at lzast two liquid ‘

cooling circuils formed in said head and distinet

" from each other over at least a norflon of their

path, one of said liquid ¢ocling circuits mrludmg

hank of cylinders on the side thereof correspond-
g to said exhaust valves and vassages e:sitending
from gaid conduit to.the other zig ; '
$0 a8 to pass near the ‘ne,wes gorre p
inlet valves.

8. In an im,erxml wmbuwon engrm, mmudmg T

3 .

-euit formed in said head 1ncludmg passages . pro- .

remain statlonary .

said |
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4
a plurality of cylinders forming at least cne bank
of cylinders, and pistons movable in said cylin-

ders, respectively; a head common to all of said
cylinders, inlet. 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
cylinders located in said head all.on the other
side of said middle plane, ignition plug support-
ing bosses carried by said cylinders near said
inlet and outlet valves respectively, at least one
air cooling circuit formed in said head, including
2 main passage running longitudinally of said
bank of cylinders on the side of the middle plaze
thereof corresponding to said inlet valves, and a
liquid cooling circuit formed in said head runping
longitudinally of said bank of cylinders cn the
side of the middle plane thereof corresponding

to said exhaust valves, said circuit including pas-

sages extending to the other side of said plane so
as to pass near the bosses corresponding to the
inlet valves.

9. In an internal combhustion engine 1nuu&1ng a
plurality of cylinders forming at least oneé bank of

cylinders, and pistons movable in said cylinders,
. respectively, a head.common to all of said cylin-

ders, inlet 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
cylinders located in said head all on the other

- side of said middle plane, ignition plug support-

ing bosses carried by said cylinders near said inlet
and -exhaust valves respectively, at least one
air cooling circuit formed in said head; including
a main passage running longitudinally of zaid
bank of cylinders on the side of said middis plane
thereof corresponding to the inlet valves, and at
least two distinct liquid cooling circuits formed in
said head, including each a main conduit running
longitudinally of said-bank of cylinders on the
side of the middle plane of said bank correspond-
ing to the exhaust valves, at least one of the two
last mentioned circuits including passages ex-
tending to the other side of said plane so as 1o
pass near the bosses correspondmg to the m;et
valves. )

10. In an internal combustion engine mcludmg
a plurality. of cylinders forming at least:one bank
of cylinders, and pistons movable in said cylin-
ders, respectively, a head commeon te all of said
cylinders, partitions between. said cylinders car-
ried by said head, inlet 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 cylinders located in said head-all on the
other side of said middle plane, ignition plug sup-

porting bosses carried by said cylinders near said

inlet and exhaust valves respectively at least one
air cooling circuit formed in said head, includ-
ing a main passage running longitudinally of said
bank of cylinders on the side of said middle plane
thereof. corresponding to the inlet valves, and at
least one liquid cooling circuit in said head in-

-cluding & main conduit running longitudinally
of said bank of cylinders on. the side of $he middle

plane of said bank corresponding tc the exhaust
valves, at least one conduit in series with said
liquid circuit provided in each of said partitions,
said last mentioned circuit including passages ex-

tending to the other side of said plane sg as to -

pass near the bosses corresponding to the mlm
valves.

11, In an internal combustion engine mc].udmg
a plurality of cylinders forming at 1sast one bank
of cylinders, and pistons movable in said cylin-
ders, respectively, a head common to all of said

2,190,394

cylinders, inlet 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 -
cylinders located in said head all on the other -

side of said middle plane, at least one air cooling’

cireuit formed in said head, including 5 main‘pas- -
sage running longitudinally of said bank of cylin-. -
ders on the side of the middle plane thereof cor-. .
responding to the inlet valves, and at least one. -

liquid cooling circuit in.said head:including-a

00

main passage running longltudmally of said bank .~
of cylinders on the side of the middle plane of -

said bank .corresponding to the exhaust valves, -
said two longitudinal passages being. a.da.pted to R

be closed at will at either of their ends::
12. In an internal combustion engine including
a plurality of cylinders forming at least one bank

of cylinders, and pistons movable in said cylin=:
ders, respectively, 2 head common to all of said
“cylinders, inlet valves for said cyhnders located

\n said head 21l on one side of the middle plahe

said bank of cylinders, two exhaust valves for,. .

e'»‘ch of said cylinders, all of said exhaust valves
being located on the -other side- of
plane of the bank of cylinders, at-least one air

cooling circuit formed in said head ‘especially

adapted to cool said inlet valves, and at least one”

said . middle -

T

20

liguid eooling circuit formed in said head ar-' '
ranged especially to cool said exhaust valves, -~ =

cluding conduits passing bctween the two exha ustv
valves of each cylinder.

30

13. In an internsal combustmn eng'ne 1nclud1ng' b{_f .
a plurality of cylinders forming at least one bank ...

of cylinders, and pistons movable in: said cyiin-
ders,

resbectively, & head common’ to all of said 8 e
: cyhnc’nro, inlet valves for said cylmders located’

in said head, outlet valves for said’ cylmdsxs“.,,'«—"

located in said head, at least one air coocling cir

cuit formed in said head espemally adapted to ;

cool said inlet valves, two liguid cooling circuits

40

formed in said head adapted especially-to. ceol. -

said exhaust valves, and. a common return-pas-

in said head,
14. In an internal combustion engme mclud
a plurality of cylinders, pistons movable'in sald

‘ .ﬂge for both of said liquid cooling cu‘cmts lormcd '

1145 e

cylinders, respectively, the combination of a head - -
common o all of said cylinders forming parti-:~ ..
tions-between two adjacent cylinders, inlet valves, .

- for said ¢ylinders located in said head, exhaust

50

valves for said cylinders located in said head,'at -~

least one air cooling circuit formed in said head

.- especially adapted to cool said inlet valves ‘and at

least one liguid cooling circuit formed in.-said .

head arranged especially to coel said exhaust

&6

valves, including in series- condmts prov1dea mu

said partitions.

15. In an internal combustion engine 1ncludm°ﬂ

a plurality of cylinders,
cylinders, respectively,

pistons movable in said
the combination,

of 4.
head common to all of said cylinders forming.

80:

partitions between two adjzcert cylinders, inlet '

valves for said cylinders located in said head, ex-

haust valves for said cylinders- losabed -in: said - ‘

‘head, at least one air cooling. circuit formed in
said head especially adapted to cool said.. inlet

85

valves, two liquid cooling circuits formed in said -
head especially adapted to cool: said exhaust

valves, at least one of said liquid cooh’ng circuits

including in-series conduits provided in said par-

of said liguid cooling circuits.

70

. titions, and a common return passage for both‘ S

16. In an internal combustion en"rme 1nclud1ng: ,
a plurality of cylinders, pistons movable in said

cylinders, respectively, the combination of & he’td

76
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common to all of said cyhndezs inlet valves for
said cylinders located in said head, exhaust valves
for said cylinders located in said head, ab least
one air cooling circuit in saxd head and one liguid

-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 combustlon engme including .

a plurality of cylinders forming at least one hank,
pistons movable in said cylinders and inlet and
exhaust valves for said cylinders, a Head common
to 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: valves in direct
heat exchange relation with the cooler parts of .
the cylinder walls, and at least one ‘Tiquid ‘cooling

circuit formed in said head and inecluding a-main .

. conduit running longitudinally of said bank - of

cylinders on the side thereof corresponding” to
said exhaust valves and in direct heat exchange-

relation  with the ho»ter parts of the  cylinder 16

walls, .
LOUIS BIRKIGT.



