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The invention relates to cooling systems
for internal combustion engines. .

In cooling systems for engines used on mo-
tor-vehicles, it is now common practice to
discharge the excess water from the radiator.
When the radiator is full of water and the
engine is operated, the water becomes heated
and expands, and, as a result, the excess is dis-
charged from the system through the usual
overflow pipe. This results in a water-loss
which reduces the volume of water remaining
in, and the cooling efficiency of, the system.

One object of the invention.is to provide
an improved cooling system in which provi-
sion is made for retaining the full volume of
water in the system after the water becomes
heated and exparnds from the operation of the
engine, so that the full supply of water will
always be retained in the system.

In" practice it has been found that when
the engine is operating under a heavy load,
as in hill climbing, or other conditions which
cause abnormal temperature of the water,
more efficient cooling is effected if the water

5 js kept under sufficient pressure to raise its

boiling point.

Another object of the invention is to pro-
vide a cooling system which is extremely effi-
cient in operation in that it embodies means
for retaining the water under a light pres-
sure when it becomes heated to an unusual
degree from the operation of the engine.

A further object of the invention is to pro-

. vide a system of the character last referred

to which embodies a supply device that oper-
ates to prevent the building up of excessive
pressure in the system.
Other objects of the invention will be ap-
parent from a consideration of the following.
The invention consists in the several novel

features hereinafter set forth and more par--

ticularly defined by claims at the conclusion
hereof. L ‘

In the drawings: Fig. 1 is a side elevation
of an engine on a motor vehicle, equipped
with the invention. Fig. 2 is a section on
line 2—2 of Fig. 1.

The invention is illustrated as applied to
a motor vehicle equipped with a water-jack-
eted internal combustion engine A, a radiator
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B, an engine-driven pump C receiving water
through a pipe connection ¢ from the lower
portion of the radiator and adapted to cir-
culate through the water jacket of the engine
and through a return pipe ¢’ to the top of the
radiator, all of which may be of usual con-
struction, as well understood in the art. The
radiator is provided with a cap b for the
opening through which the radiator may be
filled with water, and this cap is adapted to
seal the opening to retain pressure in the
radiator.

An overflow pipe 10 extends from the in-
side of the top of the radiator downwardly,
and is connected by a pipe-section 10° to a
tank 11. The pipe section 10*is connected by
a coupling 10° to the lower end of pipe 10
and by a union coupling 16 to a nipple 17 in
the bottom of said tank. This exemplifies
an overflow connection from the radiator by
which all the overflow will be conducted to,
and retained by, the tank 11 in lieu of dis-
charging it from the system. Tank 11 is se-
cured by brackets 12 to the front of the dash
13 under the engine hood 15, and is mounted
at an elevation below the inlet or top. of the
overflow pipe 10, so that water entering the
overflow pipe will flow by gravity into the
tank 11.. Normally, the tank 11 1s open to
atmosphere to permit the overflow water
from the radiator to pass freely into it.

When the water has become heated to a
predetermined temperature, for example
170° Fahr., and has expanded, the excess
caused by this expansion will pass through
the overflow 10 into, and be retained in, the
tank 11. When, from the operation of the
engine, the temperature of the water rises
above a predetermined degree, for example
170° it is advantageous to close the overflow
tank and keep the water under a light pres-
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sure, say two or three pounds, to raise its’

boiling point, so the water will not bubble
and will be forced into intimate contact with

the walls of the cooling jacket to cool more

efficiently the engine. For this purpose, a
thermally controlled valve is provided to
keep the tank open to atmosphere to permit
the overflow to flow into tank 11, and when
the temperature of the water exceeds a pre-
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determined temperature, say 170°, the tank
and system will be closed to cause the water
to be kept under the desired limited pressure.
A cylindrical casing 20 is secured in and de-
pends from top 11* of tank 11. An annularly
corrugated metallic bellows 21 has its lower
end secured to a stem 22 which is secured by
a nut 23 to a cross-wall at the lower end of
casing 20 and an upwardly projecting stem 24
is secured to the free upper end of the bellows.
A valve 25 on stem 24 is adapted to engage
a seat 26 formed on a sleeve 27 which is se-
cured in a head 28 which is secured with the
casing 20 by screws 29 to the top wall 112
of the tank 11. Sleeve 27 is provided with
outlet-ports 30 through which air can pass
to and from the tank 11 when the valve 27 is
lowered or open. Openings 81 are formed
in the casing 20 so that the water in the tank
can circulate around the bellows. The latter
are sealed so that when the temperature of
the surrounding water rises, the bellows will
expand to lift stem 24 and close valve 25, so
as to prevent the escape of air from the tank
to build up a pressure in the tank and entire
cooling system.

A flanged head 33 is fixed in the top 11° of
a tank 11 and is provided with a seat 84 for
a valve 85 which is normally held closed by
a spring 86 and is adapted to be opened by
the pressure in tank 11 when it is sufficient to
overcome the force of the spring. The lower
end of the stem 37 of valve 85 is guided in
the head 33 and its upper end in a head 38
which is threaded to a cylindrical casing 39
which has its lower end secured to head 37.
An elbow 40 connects an outlet port 41 in
casing 39 to a downwardly extending pipe
42 through which air will be discharged when
the valve 85 is opened by the pressure of fluid
in the tank 11." A drain plug 44 is screw-
threaded into a nipple 45 welded to the bot-
tom of the tank 11 to permit the water to be
drained from the tank when desired.

The operation of the improved cooling sys-
tem will be as follows: The radiator is filled
with water, usually of normal temperature.
When the engine 1s operated, the tempera-
ture of the water will be raised which will
cause the water to expand and the excess will
pass through pipes 10, 10* into the overflow
tank 11.. Normally, the valve 25 for control-
ling the pressure in the overflow tank will be

‘open to permit the overflow water to flow by

gravity from the radiator into tank 11. The
radiation and cooling oceur in the normal
way, but the overflow caused by the expan-
sion of the water will be collected in the tank
11 in lieu of being discharged from the cool-
ing system. When the temperature of the
water is raised beyond the predetermined

_point, the heat in the water in the tank 11
~will cause the bellows 21 to expand and to
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close the valve 25. The tank 11 will then be
closed or sealed, so that a pressure will be
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created in the tank and in the entire cooling
system as the temperature of the water is
raised. This pressure of approximately two
or three pounds, raises the boiling point of
the water, so that it will not bubble. Any
bubbling of the water causes it to free itselt
from the cylinder walls, and by keeping the
water under pressure, bubbling is prevented.
Thus, when the cooling water reaches the
higher temperature, as when operating under
a heavy load, or for any other cause, this
pressure will render the cooling more effi-
cient. In operating the engine at high alti-
tudes, the lower density of the air is coun-
teracted by the pressure maintained in the
cooling system. As a result, the motor is
prevented from getting exceptionally hot,
and the waste of water, which causes the vol-
ume of water in the system to be lessened, is
prevented, and the engine will be operated
under all conditions without water-loss. If
the pressure in the system should become
excessive, the pressure in the tank 11 will
open the blow-off valve 35 and permit the
escape of sufficient air to reduce it to the
maximum desired for efficient cooling.
When the engine is stopped and water in the
cooling system has cooled off, the water in
the overflow tank will be drawn back to the
radiator by the vacuum caused by the cooling
and contraction of the water in the jacket
with the result that the system will have a
tull charge of water, without loss through
discharge. When the engine is again started,
the cooling system will have a full charge of
water. In practice, it has been found that
in some instances, one eighth of the water is
lost if the motor becomes excessively hot, and,
as a result, the cooling system will be deficient
when the motor is again started, unless the
radiator is again filled.

The invention exemplifies an improved
cooling system in which the expansion of the
water, resulting from the operation of the

engine, will not cause any water-loss; in :

which the cooling water is circulated under
pressure when its temperature is beyond a
predetermined point to increase its cooling
efficiency ; and in which provision is made to
automatically prevent an excess pressure in
the radiator and other parts of the cooling
system.

The invention is not to be understood as re-
stricted to the details set forth, since these

may be modified within the scope of the ap- :2:

pended claims, without departing from the
spirit and scope of the invention.

Having thus described the invention, what
I claim as new and desire to secure by Let-
ters Patent, is:
- 1. In a water cooling system for a water
jacketed engine, the combination of a radi-
ator for receiving water from the jacket for
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the engine, a tank connected to receive over-
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by the temperature of the overflow-water in
the tank for closing said tank in order to per-
mit pressure to be built up in the cooling
system.

2. In a water cooling system for a water
jacketed engine, the combination of a radi-
ator for receiving water from the jacket for
the engine, a tank connected to receive over-
flow from the radiator, and a valve in the
tank controlled by the temperature of the
overflow-water for closing the tank in order
to permit pressure to be built up in the cool-
ing system.

5. In a water cooling system for a water
jacketed engine, the combination of a radi-
ator for receiving water from the jacket of
the engine, means connected to receive over-
flow from the radiator, a valve for closing
said means to permit pressure to be built up
in the cooling system, and a thermostat for
controlling the operation of the valve.

4. In a water cooling system for a water
jacketed engine, the combination of a radi-
ator for receiving water from the jacket for
the engine, a tank connected to receive over-
flow from the radiator, a valve for closing the
tank to permit pressure to be built up in the
cooling system, and a thermostat in the tank
for operating the valve.

5. In a water cooling system for a water
jacketed engine, the combination of a radi-
ator for receiving water from the jacket for
the engine, a tank connected to receive over-
flow from the radiator,a normally open valve
in the top of the tank, and thermostatic means
for closing the valve to permit pressure to
be built up in the cooling system.

6. In a cooling system for a water jacketed
engine, the combination of a radiator for re-
celving water from the jacket for the engine,
means connected to recelve overflow from the
radiator, means controlled by the tempera-
ture of the overflow-water for closing the
overflow receiving means, and a blow-off
valve connected to the overflow receiving
means to permit the pressure to escape when
it exceeds a predetermined point.

7. In a cooling system for a water jacketed
engine, the combination of a radiator for re-
celving water from the jacket for the engine,
a tank connected to receive overflow from the
radiator, means controlied by the tempera-
ture of the overflow-water for closing the
tank, and a blow-off valve connected to the
tank to permit the pressure to escape when
it exceeds a predetermined point.

8. In a cooling system for a water jacketed
engine, the combination of a radiator for re-
ceiving water from the jacket for the engine,
a tank connected to receive overflow from the
radiator, means controlled by the tempera-
ture of the overflow-water for closing the
tank, and a blow-off valve to permit pres-
sure in the system to escape when it exceeds
a predetermined point.
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9. Tn a cooling system for a water jacketed
engine, the combination of a radiator for re-
celving water from the jacket for the engine,
a tank connected to receive overflow from
the radiator, a normally open valve connect-
ed to the tank, means controlled by the tem-
perature of the overflow-water for closing
the valve, and means connected to the tank
to permit pressure to escape when it exceeds
a predetermined point.

Signed at Indianapolis, Indiana, this 28th
day of April, 19380.

FREDERICK S. DUESENBERG.
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