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This invention relates to circulatory cooling 
systems for internal combustion engines and has 
for its object to provide a new and improved sys 
tem of this description. 

5; The invention has as a further object to pro 
vide a circulatory cooling System for internal 
combustion engines with a thermostatic control 
arranged so that the engine cannot become Over 
heated if the thermostat remains closed. The 

0 invention has as a further object to provide such 
a system wherein without endangering the en 
gine because of overheating, the liquid in the 
system can be kept at a sufficiently high tempera 
ture to be utilized for heating the interior of the 

15 automobile, regardless of the external tempera 
ture and the high speed of the automobile. 
The invention has as a further object to pro 

vide such a system having a controlled bypass andi 
having the main circulatory system through the 
radiator open at all times. The invention has as 
a further object to provide a System of this de 
scription having a bypass, having a valve thermo 
statically controlled by a reversely acting thermo 
stat which closes the valve when the thermostat is heated, the main circulatory system being free 
from any thermostatic controlling device. The 
invention has other objects which are more par 
ticularly pointed out in the accompanying de 
Scription. w 

Referring now to the drawing, 
Fig. 1 is a view showing an internal combus 

tion engine provided with one form of circulatory 
cooling embodying the invention; 

Fig. 2 is a view showing a modified construc 
tion; 

Fig. 3 is a view showing a modified construction 
of the lower end of the bypass. 

Like numerals refer to like parts throughout 
the several figures. 

Referring now to the drawing, I have illustrated 
a conventional form of internal combustion en 
gine having the cylinder block with the usual 
water jacket having an outlet 2. A conduit 3 is 
connected with the outlet 2 of the water jacket 
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the radiator 4 with the water jacket of the cylin 
der block of the engine, thus forming a circula 
tory system from the water jacket to the engine 
through the radiator. A pump is located Sone 

, 50 where in this system. As herein shown, there is 
provided a pump 6 which takes the liquid from 
the conduit 5 and pumps it through the water 
jacket and through the system. The main cir 
culatory system is free from any thermostatic Or. 
other movable controlling device. Connected in 

and leads to the radiator 4. A conduit 5 connects 

(CI. 123—178) ° 
this system is a bypass , which as herein shown 
connects the conduits 3 and 5. Located in the by 
pass T is a valve 8. This valve may be of any suit 
able construction and for the purposes of illus 
tration is shown as a butterfly valve pivotally 
mounted at 9. Athermostat 0 is connected with 
this valve and with a fixed part, the thermostat 
being a reversely acting thermostat which opens 
the valve when cool or partially closes or closes 
the valve when hot. Some means is provided for 
directing the liquid from the water jacket of the 
engine into the bypass. This means will depend 
upon the location of the bypass and the construc 
tion of the parts. In the construction illustrated 
in Fig. 1, the bypass is connected with the end of 
the conduit 3 nearest the engine and there is air 
ranged a nozzle which directs the liquid fron? 
the water jacket into the bypass. This nozzle 
may be of any, suitable form and is preferably of 
the Venturi type. The discharge end 2 of the 
nozzle ft í is smaller in cross sectional area than 
the portion of the pipe or conduit surrounding it, 
so as to leave a space 3 through which liquid may 
pass to the conduit. 3 and the radiator i. The 
discharge end of the nozzle is also preferably of 
substantially the same cross sectional area as 
the conduit 3. In the particular construction 
shown, the lower end of the conduit 3, the nozzle 

and the upper end of the bypass are prefer 
ably formed of a single unitary construction, but 
it may be of any other construction. 
Under certain conditions and for certain con 

structions, I may arrange the lower end of the by 
pass 7 with a discharge end, a which discharges 
the liquid toward the radiator, so that when the 
by-pass is in operation this liquid opposes the 
flow of the liquid from the bottom of the radiator. 
This discharge end may be in the form of a 
nozzle and also of a Venturi nozzle. 

In Fig. 2 I have shown a modified construction 
where there is a pipe 4 connected with the en 
gine water jacket and which is provided with a 
nozzle 5 connected with the conduit 3 leading to 
the radiator. The by-pass 6 is provided With a 
portion which projects into the lower end 3a. 
of the conduit 3 and which is opposite the nozzle 
5, there being a circular space 8 between the 

nozzle 5 and the end it of the by-pass. The 
lower end 3a of the conduit 3 surrounds the Op 
posed ends of the nozzle and the by-pass. Lo 
cated in the by-pass is the valve 9 which is 
normally open when the cooling liquid is cool 
and which is actuated by the thermostat 28. 
which is a reversely acting thermostat. 

5 

s 

30 

35 

4 



O 

5 

30 

2 
It is of course evident that the pump and other 

parts may be arranged in any desired manner. 
In this particular construction the conduit 2 
leading from the bottom of the radiator A con 
nects with the by-pass 6 and the conduit 2 and 
by-pass 6 are connected to the pump 22 by a 
pipe 23. The pump when in operation draws the 
liquid through the pipe 6 when the by-pass is 
open, a small portion being also drawn through 
the pipe 2. When the by-pass is partially closed 
more liquid is drawn through the conduit 2 
and when the by-pass is completely closed all the 
liquid is drawn through the conduit 2, the liquid 
being discharged into the water jacket of the 
engine. 

I have described in detail a particular con 
struction embodying the invention, but it is of 
course' evident that the parts may be varied in 
many particulars without departing from the 
spirit of the invention as embodied in the claims 
hereto appended, and I therefore do not limit 
myself to the particular construction shown. 
The use and operation of my invention are as 

follows. 
Referring now to Fig. , when the engine first 

starts up the liquid and thermostat is are cold 
and the valve 8 in the bypass is open. The pump 
6 being now in operation, directs the fluid from 
the water jacket through the opening 2 into the 
nozzle and out at the end 2 of the no.22le 
into bypass 7. The cooling liquid passes through 
the bypass into the conduit 5 and back through 
the pump into the engine water jacket. The 
liquid passing out of nozzle f is directed into 
the bypass instead of passing through the con 
duit 3 to the radiator, and thus the cooling liq 
uid is short-circuited around the radiator. The 
discharge of the liquid from the nozzie pro 
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duces a reduced pressure around said nozzle in 
the space 3. The parts are preferably arranged 
so that a small amount of the cooling liquid will 
pass into the pipe 3 and through the radiator 
when the valve 3 is fully open, so as to prevent 
stagnation of the liquid in the radiator. 
As the liquid in the water jacket becomes heat 

ed the thermostate will be heated and will nove 
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the valve 8 towards its closed position. When 
the valve 8 is partially ciosed the cross Sectional 
area of the bypass at this point is reduced and 
part of the liquid passes through the conduit 3 
into the radiator 4 and back to the water jacket 
of the engine. The amount that the valve. 8 is 
closed depends upon the conditions. In hot 
weather for example, the cooling fluid may reach 
such a temperature that the valve 8 will be en 
tirely closed and then the cooling liquid will cir 
culate through the main circulatory system, con 
sisting of the water jacket of the engine, the 
conduit 3, radiator 4 and the return conduit 5. 
In cold weather the valve 8 may be only partially 
closed so that a portion of the cooling fluid passes 
continuously through the bypass so that it will 
be heated a sufficient temperature to maintain 
the efficiency of the engine and to provide heat 
for the heaters for heating the interior of the 
automobile. 

I have found that by properly arranging the 
parts, the cooling liquid in the water jacket of 
the engine may be maintained at the proper tem 
perature for maintaining the efficiency of the 
engine and for use in the heaters, regardless of 
the low Outside temperature and when the en 
gine is running at an exceedingly high speed. In 
fact, the parts can be arranged so that this liquid 
may be maintained at the desired temperature 
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regardless of the speed of the engine and the 
Outside temperature, 
This arrangement provides a safety device 

-with flexibility. With the ordinary system with 
thermostatic control in the main circulatory sys 
tem, it often happens that the valve controlled 
by the thermostat, because of injury to the ther 
mostat, remains closed, in which event the cylin 
der of the engine will become too hot and thus 
become injured. If the thermostat works prop 
erly, then in cold weather and when the engine 
is running at very high speed, the cooling liquid 
is cooled to such a degree that the engine is not 
heated to sufficient temperature to secure its 
maximum efficiency and the temperature of the 
liquid is too low to be effectively used for heating 
purposes. With the present device these evils are 
eradicated and in the coldest weather the cooling 
liquid can be maintained at sufficiently high tern 
perature for effective heating purposes. With this 
Systern, in the very coldest weather the radiator 
may be substantially cut out of circuit except for 
the flow necessary to prevent stagnation of the 
liquid thereira, and When the weather is not so eK 
ceedingly cold the radiator may be alternately cut 
in and out, and in warner weather more or less of 
the radiator utilized as the conditions require, 
and all this is done automatically and with entire 
Safety to the engine. 
With this system there is substantially normal 

circulation of water through the water jacket at 
all times, that is when the engine first starts up 
and at all other times when it is operating, thereby 
eliminating the possibility of excessive pressure in 
the water jacket. Another advantage of this sys 
tem is that when the cooling liquid is inserted or 
added, the air is expelled and there are no air 
pockets so as to provide an air-bound condition, 
thus preventing injury to the engine. 

The main difficulty in keeping the cooling liquid 
at the proper temperature occurs in the winter 
time. In this system even when there are foreign 
solid particles in the cooling liquid, such particles 
cannot interfere with the system so as to bring 

, about a condition where the cooling iiquid ten 
perature will be lowered to such an extent as to 
interfere With the efficiency of the engine or the 
temperature, which it is desired to maintain. It 
will be noted that in this construction the energy 
of the cooling liquid is utilized to deliver cooling 
liquid toward or into the bypass. 

claim: 
1. A circulatory cooling System for internal 

combustion engines provided with a water jacket 
and a radiator, comprising a continuously open 
main circulating circuit from the water jacket 
through the radiator for the cooling liquid, and 
through which a portion of the Cooling liquid at 
all times passes when the engine is running, a 
bypass around the radiator, through which a por 
tion of the cooling liquid passes when the engine 
is running, said water jacket having an outlet in 
alignment with the inlet of Said bypass. 

2. A circulatory cooling system for internal 
combustion engines provided with a water jacket 
and a radiator, comprising a continuously open 
main circulating circuit from the water jacket 
through the radiator for the cooling liquid, and 
through which a portion of the cooling liquid at 
all times passes when the engine is running, a by 
pass around the radiator. through which a portion 
of the coolingiiqtid passes when the engine is run 
ning, means for directing water from the water 
jacket of the engine directly into the inlet end of 
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the bypass and a thermostat located in the bypass 
intermediate its ends. l? 

3. A circulatory cooling system for internal 
combustion engines provided with a water jacket 
and a radiator, comprising a continuously open 
main circulating circuit from the water jacket 
through the radiator for the cooling liquid, a by 
pass around the radiator, means for utilizing the 
energy of the cooling liquid for directing cooling 
liquid into said bypass, a valve in said bypass, nor 
mally open when the cooling liquid is cool, a ther 
mostat connected with said valve so as to open it, 
the thermostat acting to move the valve toward its 
closed position when the temperature of the cool 
ing liquid rises above a predetermined point. 

3 
4. A circulatory cooling system for internal 

combustion engines provided with a water jacket 
and a radiator, comprising a continuously open 
main circulating circuit from the water jacket 
through the radiator for the cooling liquid, a 
bypass extending from the upper part of the main 
circulatory circuit to the lower part thereof and 
provided with a nozzle directed toward the radi 
ator, a valve in Said bypass, normally open when 
the cooling liquid is cool, a thermostat connected 
with said valve so as to operate it, the thermostat 
acting to move the valve towards its closed posi 
tion when the temperature of the cooling liquid 
rises above a predetermined point. 

BAROD B. DRAPEAU. 
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