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) Appl_ication' filed December 16, 1827,  Serial No, 240,377.

This invention relates to internal com-
bustion engines and refers more particularly
to improved means for the distribution and
circulation of the cooling water. A fur-
ther feature of the invention resides in facil-
itating. the casting operations-of the erigine
cylinder block. ‘ ' ‘

My invention is primarily adapted for

use in-sleeve valve engines of ‘various types .

but may also be used to advantage in other
types of engines.: .- ‘ : =
engines to- provide a flow of the cooling
water in the cylinder water jacket upwardly
mainly along one side of the engine such as
the exhigust side and across the cylinder
heads to a discharge conduit or header gen-
erally located along the opposite side of the
.~ It is - desirable ‘to provide for the
elimination of steam pockets in the cylinder
water jacket at points remote from the cyl-
inder jacket outlet to.the cylinder water
jacket, this being customarily done by bor-
ing small holes through the cylinder top
wall. - Such construection -offers ‘a decided
disadvantage, however, since difficulty nec-
essarily is experienced in coring the cylinder
water jacket in the portions thereof remote
trom the cylinder water jacket outlet.
object of my invention resides in providing
relatively large openings in the cylinder
block top. wall not only at the cylinder
jacket outlet but also at points-rémote there-
from whereby the water jacket top wall is
provided with ample openings for support
of cylinder water jacket cores, the general

“coring’ operations of the-cylinder block be-

ing thereby facilitated. In the engine as-
sembly such of: the core openings as are not
dégirable  from the standpoint of proper
water circulation are closed off, my inven=
tion providing for conveniently attaining
this end through-the cooperation of the cyl-

‘inder heads or the cylinder head jacket-

cover:
A further feature of my invention résides
for conveniently regulating the amount of
coolihg water. from the cylinder jacket to
the cylinder head jackets in proportion to
the proximity of the cylinder heads to the

One -

water circulating pump. Thus; by varying
the effective opening area between the cyl-
inder jacket and the various cylinder head
jackets of the engine so that the openings

nearest the water pump are smaller than

the openings remote from the water pump
where the water supply is ordinarily less, T
am  enabled to ‘efficiently distribute the
amount of water circulated to the various
cylinder head jackets, substantially equal-

‘ _izing the cooling effect for the various en-
It is desirable .especially ‘in “sleeve valve

gine cylinder heads and exhaust passages.
I .pyefer for convenience and ‘simplicity to
utllize the same means to-attain this end

that I employ in facilitating the cylinder 63

jacket coring and the
pockets aforesaid. ,
Further objects of my invention reside
in the particular combination and arrange-
ment of parts as hereinafter described and
claimed. S L
In the drawings, in which like reference
characters represent corresponding parts,
~ Fig. 11is a sectional plan view of the en-
gine looking downwardly on the cylinder

prevention of steam

“heads,

Tig. 2 is a section along 2—2 of Fig. 1,
 Fig. 8 is a section along 3—3 of Tig. 1,
Fig. 4 is a view corresponding generally
to Fig. 1 but illustrating a modified em-

“bodiment of my invention, and :

Fig. 5, is a gection along 5—5 of Fig. 4.

" Referring to the drawings reference char-

acter A represents the c¢ylinder block cast-
ing having a plurality of cylinders 10 ac-
commodating one or more sleeve valves 11

o

%

80

85

having intake and exhaust ports 12 and 13 -

respectively cooperating’ with cylinder in-
take and exhaust ports 14 and 15, and cyl-
inder intake and exhaust passages 16 and
17.. The-cylinder block A is jacketed at 18
for receiving water circulated dround :the
various cylinders 10 by a suitable pump 19
having a water inlet 192 The top wall 20

of the cylinder block is provided along one

side, preferably the exhaust side, with open-
ings - 21 adjacent the ‘cylinder “heads 22.
These cylifider: heads may have a-jacket 23

extending into the respective cylinders, be-

ing spaced therefrom to accommodate the

80
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sleeve valves and seated on the cylinder
block top wall 20 by a flange 24. Studs 25
serve to secure the cylinder heads in posi-
tion. Above the cylinder heads is located
a cylinder head cover 26 conveniently seated
on the cylinder block top wall 20 by clamp-
ing nut 27 engaging the barrels 28 of the
various cylinder heads. -

~ Along the side of the engine opposite to
the side having openings 21, are other rela-
tively large openings 29 through the wall
20, these openings facilitating supporting
the cylinder jacket cores and generally as-
sisting the casting operation as will be
readily understood. At the same time these
openings - cooperate as hereinafter de-
scribed with the cylinder heads or cylinder
head cover for preventing the formation
of steam pockets 1n the cylinder jacket. To
this end the cylinder head flanges 24 for
the most part cover the openings 29, a rela-
tively small portion of such openings being
uncovered such as the portion 80 intermedi-
ate ‘adjacent cylinder heads. The portions
30 while preventing steam pockets in the
cylinder jacket will not materially effect
the desired-main flow of water upwardly
from the cylinder jacket 18 through open-
ings 21 along the exhaust side of the engine
and across the cylinder heads into jackets
93 and -thence to the outlet conduit or
header 31 along the intake side of the
engine. Thus the exhaust passages 17 are
maintained in a cooled condition. TIf de-
sived the cylinder heads 22 may be provided
with deflecting means for circulating the
water downwardly into the jacket 23 dur-
ing its travel across the cylinder heads, this
being no feature of this invention. ~Addi-
tional openings 32 through wall 20 may be

provided intermediate adjacent cylinders, -

these openings likewise assisting in the cast-
ing operation of the cylinder block and

being likewise for the most part covered:

by the flanges 24 of the cylinder heads,
leaving a relatively small effective opening
33 for preventing steam pocket formations
in the cylinder jacket in the vicinity of such
points. ~ At the engine center where the
usual central relatively wide crankshaft
bearing usually requires a greater spacing
between the central pair -of cylinders than
between other. adjacent cylinders, a small-
er opening 32* may be provided instead

of extending the flanges of adjacent. cylin-

der heads to cover a larger opening, thereby
avoiding the necessity for a cylinder head
having a flange differing from others used
in the engine. ° o .

Where the pump 19 is located at the end
of the cylinder block as illustrated, I may
extend the cylinder head.flanges 24 for
those cylinders nearest the pump so.as to
overlie a portion of the openings 21-and

thereby reduce:the effective area of these

1,764,744

openings. The remaining cylinders more re-
mote from the pump do not have their cylin-
der head flanges extended over the open-
ings 21. If desired this variation in ef-
fective area for the openings 21 may be
graduated for each cylinder in proportion to
its distance from the pump but I find it
convenient and practicable from a manu-
facturing standpoint to relatively increase
the effective area of the openings for the
three end cylinders remote from the water
pump for the same amount in a six cylinder
engine as illustrated, the other three cylin-
ders having the openings 21 relatively re-
stricted by the same amount. This facili-
tates manufacture - of the cylinder heads.
By reason of the graduation in the efiective
areas- of the openings 21 substantially the
same —quantity of water will circulate
through each cylinder head of the engine,
insuring substantially the same cooling for
the cylinder heads remote from the pump
as for the cylinder heads in the proximity
of the pump.  Where the water pump is
located intermediate the ends of the cylin-
der block appropriate adjustment may be

-made in -the relative sizes of the effective

openings 21 for the cylinders in proximity
to. the pump and for those cylinders remote
from the pump as will be readily under-
stood. ' :
"With reference to Figs. 4 and 5 T have
illustrated a modified form of my invention
attaining the same advantages as described
in connection with the embodiment illus-
trated in Figs. 1 to 8, by reason of a some-
what simpler and cheaper construction,
this form being preferred for these reasons.
In these views the cylinder block as before
is cast with the relatively large openings 29
in addition to the openings 21, and where
desired relatively small openings 32" inter-
mediate . adjacent cylinders. These cor-

responding openings. have the same funec-
. o

tions and advantages as set forth in con-
nection with Figs. 1 to 3. However, the
cylinder head flanges 24° are constructed the
same for each cylinder head: 22* and do not
overlie the openings 29 or the openings 21.
Instead, the cylinder head cover 26* has its
seating -flange 34 along the intake side of
the engine. extended inwardly over -the
major portion of openings leaving only a
relatively small passageway 80* which cor-
responds’ to opening 30 of Fig. 1 for the
elimination of steam pocket formations.
Likewise, when desired, the opposite cover
seating flange-34* along the exhaust side of
the.engine may be extended over a portion
of the openings 21 which .are nearest the
pump 19, the cover flange 34* stepping out-
wardly at 85 so as to enfirely uncover the
remaining openings 21 supplying those
cylinder heads remote.from the pump, with
eirculating: water. -
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What I claim as my invention is:

1. An internal combustion engine of the
sleeve valve type comprising in combination
a cylinder block having a plurality of engine
water jacketed cylinders, water jacketed cyl-

inder heads for the cylinders, said cylinder.

block having a top wall provided with water
outlet. means adjacent. the cylinder. heads
along one side longitudinally of the cylinder
block permitting: passage ot water from the
¢ylinder jacket to the cylinder head jackets,
said top wall having core openings there-
through longitudinally along the other side
of said cylinder block, water outlet means

for the cylinder head jackets along the last

said side of the cylinder block, and means
closing the major portions of said core
openings. thereby restricting the passage of

water from thé cylinder: jacket to the cyl--

inder head jackets and to the said cylinder
head jacket-outlet means for' the most part
to the said top wall water outlet means and
thereby preventing the formation of steam
pockets in the cylinder jacket'inthe vicinity
of'said core openings. c
2:.An ‘internal combustion engine of the
sleeve valve type comprising in :combina-
tion a cylinder block having a plurality of
engine water jacketed cylinders, water jack-
eted cylinder-heads for the cylinders, said
cylinder block having a:top wall provided

- with water -outlet means adjacent the cyl-

-
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inder heads zlong one side longitudinally of
the cylinder block permitting passage of
water: from the cylinder jacket to the cyl-

" inder head jackets, said top wall having core

openings therethrough longitudinally along
the other side of said cylinder block, water

outlet ‘means for the cylinder head:jackets-
‘along the last said side of the cylinder block,

and means overlying the major portions of
said core openings thereby .restricting the
passage of water from the cylinder jacket
to the cylinder head jackets and to the said
cylinder head jacket outlet means for the
most part to the: said top wall water outlet
means and thereby preventing the forma-
tion of steam pockets in the cylinder jacket:
in the vicinity of said core openings. )

8. In a circulatory cooling system for an
internal combustion engine of -the sleeve
valve type, the combination of a cylinder,
a ‘head therefor; means providing a cooling
space above said head, a cooling jacket about
said cylinder having openings into said
space arranged on opposite sides of the
longitudinal plane of the engine including
the cylinder axis, and means. closing the
openings on one side of said plane sufficiently
to cause the major portion of the cooling
medium : entering thesald space to pass
through the opening on the other side of
said plane but permitting the passage of
gases through the first said opening.

4. In a circulatory cooling system for an

3

internal combustion engine of the sleeve-.

valve type, the combination of a cylinder, a

head therefor, means providing a cooling -

space above said hedad, a cooling jacket: about
said cylinder having openings into said
space ‘arranged on opposite sides of ‘the lon-
gitudinal plane of the engine including ‘the
cylinder axis, and means ‘overlying -the
openings on one side of said plane sufficiently
to cause’ the major portion of the cooling
medium - entering the said' space to pass
through the opening on the other side of
said plane "but permitting the passage of
gases through the first said opening.

5. Ina circulatory system for an internal

combustion engine, a cylinder having a sur-
rounding cooling jacket with core openings
at the upper end thereof on opposite sides
of the longitudinal plane of the engine in-
cluding the cylinder axis, and means over-
lying the core opening on one side of said

70

plane sufficiently to substantially restrict the

ﬂow of cooling: medium from the .cylinder
jacket to the core opening on the other side

of said plane but permitting passage of -

gases through the first said core opening.
6. In a circulatory system for:an internal
combustion engine; a’ cylinder having a sur-
rounding cooling jacket with core openings
at the upper end thereof on opposite ‘sides
of the longitudinal plane of the engine in-
cluding the cylinder axis, a cylinder head
having a- jacket portion depending in said
cylinder, a header; means closing the core
opening on-one side of said plane sufficient-
ly to restrict the flow of cooling medium
from  the cylinder jacket to the ‘cylinder
head jacket for the most part through the
core opening on the other side of said plane
but permitting passage of gases through
the first said core opening, and an outlet
header for receiving the cooling medium

25

100

106

from the cylinder head jacket located on the -

first said side of the said plane. :
7. A sleeve valve engine comprising in
combination a cylinder block having a jack-

eted . cylinder, -said :block provided. with

openings on opposite sides  of the longi-
tudinal plane of the engine including ‘the
cylinder axis, a cylinder head member for
the cylinder, a cylinder head cover member,
one of said members closing the major por-
tion of the opening: on one side: of ssaid
plane. o SRR ‘

8. A .sléeeve valve engine comprising. in
combination-a cylinder block having a jack-
eted - ¢ylinder, said+ block’ provided. with
openings on opposite sides of the longitudis
nal plane of the engine including the eyl-
inder axis, a cylinder:head member for the
cylinder; a cylinder:head cover member; one
of said members closing the opening on one
side .of said plane sufficiently to restrict the
major How of cooling medium to the cylin-
der head inember to:the opening on the
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other side of sald plane but leaving suffi-
cient effective opening to prevent the for-
mation of a steam pocket in the vieinity
thereof.

9. A sleeve: valve engine comprlsmo in
combination: a cyimder block  having a
jacketed cylinder, said block provided _With
openings-on opposite sides of the longitudi-

nal plane of the engine including the cyl-

‘10

16

20

:30
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inder axis, a cylinder head member for the
cylinder, and. a cylinder head cover mem-
ber, said: cylinder head.cover member hav-
ing a portion 1estr1(:t,1noP one of said open-
ings.

10. A sleeve valve engine-comprising in
combination a cylinder block having. a
jacketed  cylinder; said block provided with
openings on opposite sides of the longitudi-
nal plane of the engine including the cylin-
der axis, a- cylinder head member for the

cylinder, and a- cylinder. head cover mem--

ber, said cylinder head cover member co-
operating with the opening on one side of
said plane.to restrict: the flow of cooling
medium to- said cylinder head member for
the most part to the opening on the other
xide of said plane,

11. A sleeve valve -engine compnsmg in

‘combination a cylinder block having a

jacketed cylinder, said block provided with
openings on opposite:sides of the longitudi-
nal plane of the engine including the cyl-
inder axis, a cyhnder head member for the
cylinder, and a cyhndex head cover mem-
ber, said cover member having a flange
seating on the cylinder block and overlymcr
the major portion of the opening on one side
of said plane..

T12. A sleeve valve engine comprlslncr in

» combination = a cylinder block having  a

- jacketed cylinder, said block provided with

‘2

50

55
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openings on opposite sides of the longitudi-
nal plane of the engine including the cyl-

inder axis, a cylinder head member for

the cylinder, and' a cylinder head. cover
member, said cover member having a flange
seating on the cyhnder block and ovellymg
the major portion of the opening on one
side of said plane, the opening on the other
side of said plane bemcr substantially un-
restricted. o

13. A sleeve valve engine comprising in
combination - a  cylinder block “having "a
plurality of jacketed cylinders, said block
having an upper wall provided with fluid
outlet openings spaced longitudinally -of
the engine on one side of the longitudinal
plane of the engine including the cyhndeL
axes, cylinder head means for. the respec-
tive cyhnde 'S receiving coolmo fluid from
said openings, cover means for “the cylinder
heads cooperating therewith to provide
cooling fluid chambers for the cylinder
heads, a pump for circulating cooling fluid

5 from the cylinder ]acke*us to the cyhnder

1,76.4,7,44

head chambers, one of said means cooperat-
ing with an opening in the proximity of the
pump to restrict the fluid. flow therethrough
relative to another of said openings more re-
mote from said pump thereby substantially
equalizing the flow of cooling fluid throug
the openings:

14. An internal combmmon engine com-
prising in combination, a cylinder block hav-
ing a jacketed cylinder, said block having
an - upper wall provided with a 1e1at1vely

large core opening elongated in the direction

‘onoltudmally of the cyhnder block and lo-
cated to one side of the cylinder, means pro-
viding a jacketed space above.the cylinder,
said cyhnder block upper wall provided with
a second opening located at the other side
of the cylinder and establishing communica-
tion between the cylinder ]acket and said
jacketed space above the cylinder, and water
passage restricting means associated with
said elongated core opening.

15. An internal combustion engine com-
prising in combination, a cylinder block hav-
ing a jacketed cylinder, said block provided
with relatively large core openings elongated
longitudinally of the cylinder block on op-
posite sides of the longitudinal plane of the
engine including the cylinder axis, a cylin-
der head member for the cylinder, a cylinder
head cover member, one of said members
closing the major portion of the opening on
one side of said plane.

16. A sleeve valve engine comprising in
combination a cylinder block having a plu-
rality of jacketed cylinders, said block hav-
ing an upper wall provided with fluid out-
let openings spaced longitudinally of the
engine on one side of the longitudinal plane
of the’ engine including the cylinder axis,
cylinder head means for the respective cyl-
inders receiving cooling fluid from said
openings, cover means for the cylinder heads
cooperating therewith to provide cooling
fluid chamber for the cylinder heads, a pump

for circulating cooling fluid from the cylin-

der jackets to the cylinder head chambers,
said cover means cooperating with an open-
ing in the proximity of the pump to restrict
the fluid flow therethrough relative to an-
other of said openings more remote from
said pump, thereby substantially equalizing
the flow of cooling fluid through the open-
ings.

17. A sleeve valve engine comprising in
combination a cylinder block having a plu-
rality of jacketed cylinders, said block hav-
ing an upper wall provided with fluid out-
let openings spaced longitudinally of the
engine on one side of the longitudinal plane
of the engine including the cylinder axis,
cylinder head means for the respective cyl-
inders receiving cooling fluid from said
openings, cover means for the cylinder heads
cooperating therewith to provide cooling
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fluid chambers for the cylinder heads, a
pump for circulating cooling fluid from the
cylinder jackets to the eylinder head cham-

bers, said cover means provided with a flange -

seating on the cylinder block and cooperat-

ing with an opening in the proximity of -

the pump to restrict the fluid flow there-
through relative to another of said openings
more remote from said pump, thereby sub-
stantially equalizing the flow of cooling fluid
through the openings. ‘

18. A sleeve valve engine comprising in

combination a cylinder block having a plu- -

rality of jacketed cylinders, said block hav-
ing an upper wall provided with fluid outlet
openings spaced longitudinally of the engine
on one side of the longitudinal plane of the

-engine including the cylinder axis, cylinder

head means for the respective cylinders re-
ceiving cooling fluid from said openings,
cover means for the cylinder heads cooperat-
ing therewith to provide cooling fluid cham-
bers for the cylinder® heads, a pump. for
circulating cooling fluid from the cylinder
jackets to the cylinder head chambers, said
cover means provided with a flange seating

“on- the cylinder block and arranged to over-

lie one or more: openings’ in proximity to
the pump to a relatively greater extent than
these more remote from said pump, thereby
equalizing the flow of cooling fluid through
the openipgs.

19. A sleeve valve engine comprising in
combination a cylinder block having a plu-

5 rality of jacketed cylinders, said block hav-

ing an upper wall provided with fluid outlet
openings spaced longitudinally of the engine

on one side of the longitudinal plane of the -

engine including the cylinder axis, cylinder
head means for the respective cylinders re-
ceiving' cooling fluid from said openings,

- cover means for the cylinder heads cooperat-

ing therewith to provide cooling fluid cham-

bers for the cylinder heads, a pump for -

circulating cooling fluid from the cylinder
jackets to the cylinder head chambers, said
cover means provided with a flange extend-
ing longitudinally thereof and seating on
the cylinder block, said flange having a por-
tion set back more remote from said pump
and arranged to overlie an opening in prox-
imity to the pump to a relative greater ex-
tent than another of said. openings more
remote from said pump, thereby substanti-

ally equalizing the flow of cooling  fluid-

through the openings. .
In witness whereof, T hereunto subscribe
my name this 10th day of December, A. D.

1927. :
ARCHIE MACPHAIL NIVEN.
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