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PATENT SPECIFICATION

Improvements in Liquid Cooling Systems for Internal Combust
Engines L

I, Franx Mgercanr Aspin, a British
subject, of 149, Walmersley Road, Bury,
Laneashire, do hereby declare the nature
of this invention and in what manner the
same is to be performed, to be particu-
larly described and ascertained in and by
the following statement : — :

This invention relates to liquid cooling
systems for internal combustion engines.

It has been proposed to provide a liguid
cooling system in which the liquid is cir-
culated through the cylinder head for the
required cooling thereof and to concen-
trate the cooling effect at the required
points whilst the fluid in the eylinder
jacket communicates-with the fluid in the

_cylinder head as a ‘“ backwater ’ to the

main stream with limited cooling effect
and relying wholly or mainly on thermo-
syphonic action for the movement of the

fluid in the cylinder jacket..

-1t is also known in liguid cooling sys-
tems. for internal combustion engines
having a rotary valve to provide liquid
cooling jackets inside and outside the
valve and relatively overlapping, and it
has also been proposed in an internal
combustion engine to provide a liquid
cooling space both inside and outside of
a cylinder exhaust port or around the ex-

haust valve of a side valve engine as well

as in the cylinder head -and cylinder
jacket and no claim per se is made to any
of such constructions.

The object of the invention is an im-
proved fluid cooling system vparticularly
suitable for internal combustion engines

-with rvotary valves according to Patent

No. 463,412, -

The invention comprises, in an internal
combustion enging having a cvlinder
jacket and a cylinder head jacket for
cooling liquid and a circulating system
therefor, and wherein the cylinder head
jacket forms part of the circulating sys-
tem whilst the cylinder jacket is rela-
tively a “ backwater,”’ the construction
providing a liquid supply duct supple-
mentary to but adjacent to the cylinder
and cylinder head jackets and forming
part of the fluid circulating system to the
cylinder head, such -liquid supply duct
havin a main flow passage to the cylinder
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head and being al:ra;fgécf["f;-l:«ﬁeat inter- .

change through its wall, between the

liquid in the cylinder jacket and the

liquid in the supply duct.

In the accompanying drawing:—

Fig. 1 is a sectional side elevation of
one example of an internal combustion
engine made in accordance with this in-
vention and having a rotary valve accord-
ing to Patent No. 463,412,

Fig. 2 is a diagrammatic plan of the
invention showing two cylinders at the
front end of an engine constructed
according to Fig. 1.

As illustrated, the fluid in the cylinder
jacket space a of the engine cylinder
block communicates only through ducts b

with the fluid in the jacket space ¢ of the

detachable cylinder head. There are no
other entrances or exits for fluid to or
from the cylinder jacket space @ which
is therefore in *“ backwater ** arrange-
ment with the cooling system. Around
the cylinder jacket at the end and along
the sides of the engine is provided a fluid
supply duct d common to all the cylin-
ders and forming a secondary fluid jacket
space having passages ¢ which lead to
registering apertures in the cylinder head
to admit cooling fluid to the cylinder
head jacket through passages c'.” The
passages c¢' are arranged immediately
below the sparking plug, and immedi-
ately below the exhaust port, these being
normally the two hottest regions of the
engine, and have outlets # to the cylinder
head jacket space. At the rear end of
the engine (mot shown) the supply duct
may terminate at the end of the eylinder
block or may extend round the end cylin-
der.  The outlet for the cooling fluid is
arranged above the eylinder head and
the fluid flows thereto from a suitable part
or parts of the cylinder head jacket space.
This outlet for the cooling fluid may be
constructed in accordance with existing
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of the eylinder block for the convenience
to connect to the radiator or other part
of the fluid circulating and cooling
system. '

In operation, the fluid in the supply 105

duct d forms @ secondary fluid jacket ouf-
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side the cylinder jacket a and operates
by heat interchange through the mutual
 “dividing wall, to cool the fluid in the
“upper part of the cylinder jacket a around
_ the hottest part of the combustion ends
of the eylinders, but such cooling is obvi-
ously of ‘limited extent. The cooling
fluid therefore, whilst still relatively cool,
enters the cylinder head jacket space ¢

" %10 through passages ¢' at points immedi,

~gicly in the vieinity of the sparking

* plugs and exhaust ports of each cylinder
<o that maxmum cooling effect in such

_ localities is obtained. Thereafter the
{% fuid disperses through openings f into
the cylinder head jacket space, displac-
ing the fluid plready there which will
have become relatively heated and which
will pass out through openings to the ('Ef-

e
additional but restricted cooling of the
¢ hackwater ’ in the cylinderjacket a
proper, by reason of the secondary jacket

95 reducing cylinder wear to 2 ‘minimum,
whilst preventing overheating, and the
flow of the fluid directed to the hottest
_ parts of the cylinder head further assists

-t control and keep down the temperature -

80 “where such control is most required.
Having now particularly described and
ascertained the nature of my said inven-
Hon and in what mannper the same 1s to
be performed, T declare that what I claim
35 is:— )
1. In an internal combustion engine
having a cylinder jacket and a eylinder
headjacket for cooling liquid and a clrcu-
lating system therefor and wherein the
40 cylinder head jacket forms part of the
circulating system whilst the cyl’znder
jacket is relativelv a ¢ hackwater,”’ the

“construction providing 2 liqiid, sapply -

duct supplementary to but adjacent to
45 the cylinder and cylinder head jackets;
and forming part of the fluid circulating
system to_the cylinder head, such liquid
supnly duct having a main flow passage
to the cvlinder head and being arrange
50 for heat interchange through its wall, be-
" fween the liguid in the c,vlinder__jac-ket
and the liguid in the supnly duct.
"9 Tn an internal combustion engine
according to Claim 1, the construction

provides optimum cooling conditions for

arranged os a secondary jacket to the cyl-
inder jacket.

3. In an internal combustion engine
according to Claim 2 the construction
wherein the cylinder head is_detachable
and the liquid supply duct and the cylin~
der jacket communicate with the cylinder
head jacket through separate registering
apertures between the cylinder and cylin-
der head. '

4. In an internal combustion engine
according to Claim 1, 2 or 3, the con-
struction wherein the liquid supply duct
is formed in the cylinder casting.

5. A method of liquid cooling for in-
ternal combustion engines having a cyl-
inder jacket and a cylinder head jacket,
wherein a liguid ecirculation system is

provided for the ecylinder head jacket -

with liquid communication for the cylin-
der jacket in ‘¢ backwater >’ arrangement
and wherein secondary cooling for the
cylinder %']acket is provided by heat inter-
change through a wall of the cylinder

jacket to liquid in a supply duct for the

circulating system to the cylinder head
jacket.

6. An internal combustion engine
according to Patent No. 463,412, and
having a fluid cooling system character-

‘ised according to any of the preceding

claims.

7. A multi cylinder internal combus-

tion engine having liquid cooling jackets
for the cylinders and for the cylinder
head. and a liquid supnly duct far liquid
cireulation to the evlinder head arranged
as a iacket outside the cylinder jackets
according to either of the preceding
(Maims 2 or 3, characterised in that the
said ‘duet is common to all the eylinder
jackets. :
" 8. An internal combustion engine cha-
racterised by a fluid cooling system con-
structed and arranged substantially as
herein described and shown.

Dated this 19th day of December, 1940.

For the Applicant.
WILSON, GUNN & ELLIS,
Chartered Patent Agents,
54/56, Market Street,
Manchester, 1.

55 wherein the liquid supply duct 18
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