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This invention relates to internal combustion
engines and especially to the cooling systems
thereof.

The cylinders and combustion chambers com-
prising the combustion spaces of internal com-
bustion engines are ordinarily provided with
cooling chambers forming parts of a single jacket
through which coolant is circulated to dissipate
waste heat and maintain the parts at a suitable
operating temperature. In addition, it is fre-
quently necessary to provide an oil cooler to
maintain the engine lubricating oil at a suitable
lower working temperature.

It has been found that the inner walls of the
crankcase constitute an effective oil cooler en-
abling the complications of a separate independ-
ent oil cooler to be dispensed with, if the tem-
perature of these walls is maintained sufficiently
ljow by the coolant, but a sufficiently low temper-
ature for this purpose is too low a temperature
at which to maintain the combustion chambers
for satisfactory operation and maximum fuel
economy. .

The object of the invention is an engine cool-
ing system which will maintain the inner walls
of the crankcase at a suitable temperature for
cooling the engine lubricating oil, while main-
taining the combustion spaces at a higher tem-
perature -for satisfactory operation with maxi-
mum fuel economy.

The foregoing and other objects of the inven-
tion will be apparent as the description proceeds:
- According to the invention, the engine has a
cooling jacket around the upper walls of the
crankcase, separate from the cooling jacket for
the combustion spaces, and ‘coolant from a suit-
able source of supply is independently circulated
through the jacket around the upper walls'of the
crankcase and through the jacket around the
combustion spaces.

The drawing shows a construction according
to the invention.

In the drawing:

Figure 1 is an elevational view of an internal
combustion engine for a motor vehicle, to which
the invention has been applied.

Pigure 2 is an enlarged sectional view of the
engine shown in Figure 1.

The engine has pistons such as 2 in cylinders
such as 8, a crankcase 6, valves such as 8, and
a cylinder head 10 with combustion chambers
such as 12.

The cylinder head {0 with its combustion
chambers 12, the pistons 2, the walls of the cyl-
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inders 4 and the valves B are all expcsed to hot
gases in the combustion space.

There is a cooling chamber 4 for the cylin-
ders & and the valves 8, and a cooling chamber
16 for the cylinder head 10. . The cooling cham-
pers (4 and {6 communicate with each other "
through a plurality of connecting ports such as
18 and constitute a cooling jacket 20 for the com-
bustion spaces.

There is an inlet pipe 24 to the cooling jacket
20 from the lower part of a radiator 26, and an
outlet pipe 28 from the upper part of the cooling
jacket 20 to the upper part of the radiator. A
pump 30 aids and maintains circulation of lig-
uid coolant through the cooling jacket 20 and
the radiator 26 to dissipate waste heat from the
walls of the combustion spaces, while a thermo-
statically operated valve 32 in the pipe 28 varies
the rate of flow of the coolant through the cool-
ing jacket 20 to maintain the walls of the com-
bustion spaces at the most suitable temperature
for maximum efficiency and fuel economy.

Engine lubriéating oil escaping from the bear-
jngs of the crankshaft 34 and connected parts,
and oil falling from the cylinder walls or being
picked up from the crankcase 6, is thrown vio-
lently against the upper walls. thereof by the
revolving crankshaft and connected parts. The
Jubricating oil thrown against the upper walls of
the crankcase will be effectively cooled if these:

_walls are cool enough. To enable the upper walls

of the crankcase 6 to serve ds an oil cooler, they
are provided with cooling chambers 36 and 38
which are connected together in any suitable
way at one or both ends of the engine and con-
stitute a cooling jacket 40 for the upper walls of
the crankcase, separate from the cooling jacket 20
for the combustion spaces. ) ‘ :

There is an inlet pipe 44 to the cooling jacket
40 from the pump 38, and an outlet pipe 46 from
the upper part of the cooling jacket 40 to the
upper part of the radiator through the pipe 28:
to which the pipe 46 is connected at a point be-
yond the thermostatic valve 32. A thermostati-
cally operated valve 48 in the pipe 46 varies the
rate of flow of the coolant through the cooling
jacket 40 to maintain it at a lower temperature
than the cooling jacket 20, and thereby to main-
tain the upper walls of the crankcase at a lower
temperature, than the walls of the combustion
spaces, to cool the engine lubricating oil to a
desirable lower temperature, it being assumed
that the radiator is capable of cooling the coolant
to a sufficient extent to permit of this.

It will be appreciated that the radiator 26
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could be dispensed with when there is an unlim-
ited supply of sufficiently cold water for use as
a coolant, and that in the event the radiator 26
does not cool the coolant to a sufficient degree for
the cooling jacket 40, an additional separate radi-
ator and pump could be provided for this purpose.

I claim:

1. In an internal combustion engine having
combustion spaces and a crankcase, a cooling
jacket around the upper walls of the crankcase,
separate from a cooling jacket around the com-
bustion spaces, and means whereby coolant from
a suitable source of supply may be independently
circulated through the jacket around the upper
walls of the crankcase and through the jacket
around the combustion spaces to maintain the
former at a lower temperature than the latter,
thereby making the inner walls of the crankcase
effective as an oil cooler while - maintaining the
combustion spaces at a higher temperature for
maximum efficiency. ‘ :
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2. The combination according to claim 1 in-
cluding a radiator for liquid coolant, pipes con-
necting the lower part of the radiator to both
cooling jackets, and pipes connecting the upper
parts of both'cooling jackets to the upper part -
of the radiator. }

3. The combination according to claim 1 in-
cluding a radiator for liquid coolant, inlet and
outlet pipes between the radiator and each of the
cooling jackets, and a pump t0 aid and maintain
circulation of the coolant through both the cool-
ing jackets and the radiator. ) :

4. The combination according to claim 1 in
which each of the cooling jackets has an inlet
and an outlet for liquid coolant, and there is a
thermostatically operated valve .in each of the

. outlets to control the rate of flow and hence the
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temperature of the coolant in the respective cool-
ing jackets.
ARTHUR F. UNDERWOOD.




