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To all whom it ?may concern: 
Beit known that I, ERNEST E. SweFT, a 

citizen of the United States, and a resident 
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of Detroit, in the county of Wayne and State 
of Michigan, have invented a new and Im 
proved Cooling System for Explosion-En 
gines, of which the following is a specifica 
tion. w 

This invention relates to means for con 
trolling, the reduction of the temperature of the cooling liquid of explosion engines after 
it has circulated through the walls of the cyl 
inder, and the object of this improvement is 
to provide means which shall automatically 
regulate the temperature of the cooling liquid 
passing to the engine. 
My invention consists in a combination of 

a tank of small radiating capacity in propor 
tion to its contents, a radiator of large radiat 
ing capacity, piping for the cooling liquid be 
tween the tank and the engine, connections 
between the piping and the radiator, and a 
valve to control the flow through the radia 
tOr. w 

My invention further consists in a device 
whereby the position of said regulating valve 
and thereby the amount of flow through the 
tank and radiator will be controlled by the 
temperature within the tank. 

In explosion engines, especially those of 
automobiles, where the temperature of the 
cylinder walls is kept down by means of 
a cooling liquid circulating therethrough, 
means must be provided for reducing the 
temperature of the cooling liquid. The 
usual radiators employed for such purpose 
are of such dimensions that the water or 
other circulating liquid will be cooled suffi 
ciently on the warmest summer day. As a 
result, this provides a radiating surface 
greatly in excess of requirements during 
colder weather. It is not only necessary to 
keep the cylinder walls below a certain tem 
perature which is usually determined by the 
lubricating oil employed, but it is most de 
sirable that the temperature shall be as high 
as possible without burning the lubricating 
oil and without changing the conformation 
of the parts. Any temperature of the walls 
below the maximum allowable subtracts : 
from the efficiency of the engine by chilling 
the exploded charge, thus cutting down the 
effective pressure. It is therefore most de 
sirable to keep the temperature of the cir 

f 

culating liquid as nearly uniform as possible, 
at all times. 
While a radiator of a given design may be 

proper for a temperature of 100 degrees in 
the sun, and at that temperature will keep 
the circulating liquid passing to the engine 
at about 180 degrees, this same radiator, at 
zero temperature, will chill the water passing 
to the engine to perhaps 50 degrees, and thus 
reduce the effectiveness of the engine as 
much as from twenty to even fifty per cent. 
The construction designed to overcome this 
difficulty and to insure a comparatively even 
temperature of the circulating water passing 
to the engine is illustrated in the accompany 
ing drawings, in which 

Figure 1 is a plan of a part of the driving 
mechanism of an automobile with the radi ator controlling mechanism in position. Fig. 
2 is a view of a radiating coil and tank, the 
latter in cross section. Fig. 3 is a side view 
of the circulating liquid controlling valve. 
Fig. 4 is a longitudinal cross section of the 
S80. 

Similar reference characters refer to like 
parts throughout the several views. 

Fig. 1 shows a part of the running gear 
and motor of a light car in which 1 is the 
radiator, 2 the tank, 3 and 4 are circulating 
water pipes and 5 the engine cylinder. A 
Tfitting 6 connects the short pipe 7 leading 
to the tank with the pipe 4 and the radiator. 
The pump 8 on the engine shaft 9 drives the 
circulating water through the pipe 3 to the 
radiator. Connected between the end of the 
pipe 3 and the radiator is a three-way valve 
10 having a pipe 11 connecting to the tank. 
A vane, 12, Ring a stem 13 and lever 14, 
is mounted in this valve and its position con 
trols the flow from the pipe 3 through the 
tank and radiator, the position of the vane 
12 determining whether the flow shall pass 
entirely through the tank, entirely through 
the radiator, or REly through both. Ex 
tending through the head 15 of the tank 
2 is the tube 16 of the thermostat 17, 
the diaphragm 18 of which has connected 
to it a guide rod 19 with spider 20 at its 
inner end, and an operating arm 21. A 
pin 22 in the outer end of this arm is op 
erative in the slot 23 in the outer end of 
the lever 14 of the valve 10. Increase of 
temperature within the tank will cause ex 
pansion of the operative fluid 25 in the ther 
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weather. 

2 915,508 
mostat, causing the diaphragm 18 to move controlled by the temperature within the 45 
outward and the vane 12 to partially open tank for regulating the flow of the cooling the passage between the pipe 3 and the 
radiator, at the same time partially closing 
the passage to the tank. It will thus be 
seen that until the cooling water reaches a 
predetermined temperature, it will pass 
through the tank 2 alone, and as this tank has some radiating capacity, will require to 
other cooling surface during very ... cold 

But with increasing temperature, 
the passage to the radiator opens, permitting 
a portion of the water to pass through the 
same to the pipe 4. So long as the water in 
the tank remains above a predetermined 
temperature, the valve 10 will cause all cir 
culation to be through the radiator, and 

20 

when the water in the tank cools, the open 
ing of the valve will send part of the circulat 
ing water through the tank. 
equilibrium is soon established 
This construction may be adapted for any 

style of engine, the thermost at may be re 
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placed by any other of proper design, and 
25 the proportions of the parts varied to meet 

requirements of service. The tank and 
radiator are here shown merely as types of 
two parts of a cooling system having relatively 
greater and lesser radiating capacity, and 
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what I claim as m 

any other desirable forms of radiating recept 
tacles may be substituted therefor. It will 
be observed that while this construction has 
been described with reference to a flow of 

liquid to the engine through the 
pipe 4 and from the engine through the pipe 
3, the direction of the flow may be reversed 
without changing the efficiency of the ap 
paratus or the position of any of the parts. 
Having now explained my improvements, 

invention and desire to 
secure by Letters Patent is: 

1. A cooling system for explosion engines, 
comprising a radiator, a tank, and pipes con 
necting the same to the engine, and means 

liquid through the tank and radiator. 
2. In a cooling system for explosion en 

gines, the combination of a plurality of radia 
tors of greater and less radiating capacity, 
pipes connecting the engine with said radia 
tors, and means controlled by the tempera 
ture of the cooling liquid for regulating the 
flow through each of the radiators. 

3. In a cooling system for explosion 
engines, the combination of a radiator, a 
tank, pipes connecting the engine with the 
radiator and tank, a valve in said pipes 
adapted to regulate the amount of flow of 
cooling liquid through the radiator, and 
means controlled by the temperature of the 
cooling liquid for operating said valve. 

4. In a cooling system for explosion 
engines, the combination of a tank for the 
cooling liquid, a radiator, pipes connecting 
the engine to each end of the radiator and 
each pipe having a connection to said tank, 
a valve at one of said connections whereby the city, entirely through said radiator, entirely 
through said tank, or partly through both, 
and means mounted on said tank and con trolled by the temperature of the liquid in 
said tank, for operating said valve. 

5. In a cooling system for explosion 
engines, the combination of a system of 
radiators, connections between the engine 
and radiators, and means to cause the flow 
of the liquid from the engine through one 
of the radiators to vary according to the temperature of the cooling liquid. 

In testimony whereof I have signed this 
specification in the presence of two sub 
scribing witnesses. 

v ERNEST E. SWEET. 
Witnesses: 

CoRA PEw, 
W. C. LELAND. 
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