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This invention relates to cooling systems 
for internal combustion engines of the type 
employed to propel motor vehicles, and has 
for one of its objects, the provision of an im 
proved type of radiator to extract heat from 
the cooling medium and which will effectu 
ally condense all vapors, thereby preventing 
loss or escape of the cooling liquid and 
obviating the necessity for frequent replen 
ishment. 
Other objects will be apparent from the 

following description, taken with the accom 
panying drawing, wherein Figure 1 is a per 
spective view of a radiator at the front of 
an internal combustion engine, illustrating 
the invention embodied in a steam cooling 
system; Figure 2 is a vertical sectional view 
thru the radiator, shown in Fig.1 and Figure 
3 is a transverse section thru a radiator form 
ing a part of a hot water system. 

i. first to the steam cooling system 
illustrated in Figures 1 and 2, the reference 
numeral 1 indicates an explosive engine, 
which embodies the customary water jacket 
or cooling chambers, and the numeral 2 re 
fers to a radiator or condenser. The radiator 
2 is shown as of the cross flow type, wherein 
a series of transverse tubes 3, provided with 
cooling fins, connect a vertically disposed 
inlet chamber 4 with an outlet chamber 5. A 
pressure pump 6, driven off the engine crank 
shaft in any suitable manner, withdraws cool 
ing medium, which is generally water or a 
solution of water and alcohol, or other non 
freezing fluid, from the bottom of the radia. 
tor, and forces or delivers the cooling liquid 
thru the conduit or pipe 7 to the interior 
of the water jacket or cooling chambers of 
the engine. The cooling medium in absorb 
ing heat of combustion, vaporizes and the 
hot steam vapors leave the cooling jacket to 
enter the chamber 4, thru the inlet port or 
opening 8 in the top thereof. In Figure 2, 
the general direction of the flow of vapors 
is indicated by darts. As the heat is dispelled 
in the passage of the vapors thru the trans 
verse tubes 3, the gases condense and fall to 
the bottom of the radiator for recirculation. 
During some conditions of use, it is found 

that a small part of the vapors are not con 
densed by their passage thru the tubes, and 
upon reaching the outlet chamber 5, there is 
a tendency for these gases to leave the cool 
ing system thru the customary air vent, which 
necessitates the addition from time to time 

of more liquid. This loss increases with the 
use of anti-freeze solutions of low boiling point, and the necessary replenishment, be 
sides requiring attention and being somewhat 
bothersome, becomes quite costly. The fail 
ure of complete condensation by the radiator, 
also occurs when the engine is suddenly 
stopped after a hard run, when the heat 
stored in the cylinder head, is greater than 
the boiling point of the cooling fluid and ab 
Sorption of such heat by vaporization con 
tinues. Since at such time, cold-air is no 
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longer rushing past the fins to take up the 
heat, a small amount of steam is boiled out of 
the system. 
To meet the situation, it is proposed to pro 

vide an auxiliary condenser to augment the 
usual radiator, which may be in the form of a 
liquid trap or seal in the top of the radiator 
and in advance of the air vent, to condense the 
steam or vapors and prevent their escape to at 
mosphere. In the present instance, this trad 
is formed by a partition wall 10, providing a 
chamber 11 in the upper part of the radiator 
and which has an upstandingspoutoroverflow 
pipe 12 establishing communication between 
opposite sides of the wall 10. A bell or cap 
13 is positioned over the overflow spout 12 to 
afford the seal or trap, the sides of which ex 
tend sufficiently below the liquid level that 
surging of the liquid will not break the seal. 
The trap is preferably located in the center of 
the partition 10, where the overflow of liquid 
is least affected by inclination of the liquid 
level to one side or another, due to tilting of 
the radiator when the motor vehicle is travel 
ing on a slanting roadway, and for the fur 
ther reason that the bell or cap.13 may be 
carried by a dependent stem 14 on the remov 
able filler cap 15, to facilitate the admission of 
cooling medium to the radiator thru the filler 
spout 16. The wall 10 is spaced above the top 
of the assembly of cross flow tubes 3, to afford 
a chamber 17 communicating at one side with 
the vertical outlet chamber 5. Pressure of 
air within the cooling system due to heat ex 
pansion, is relieved thru the customary vent 
opening 19, as the air bubbles thru the liquid 
trap. The vapors of the cooling fluid, how 
ever, are condensed when they attempt to pass 
the trap, and are thus prevented from escape. 
A by-pass 20 leads from the delivery side 

of the pump 6 upwardly and enters the cham 
ber 11 at 21. To insure sufficient pump pres 
sure, especially at low speeds, to lift the liquid 
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thru the by-pass 20, a restriction such as the 
perforated disc 22, may be placed in the sup 
ply pipe.7, or in lieu thereof, a valve held on its seat by a comparatively weak Spring may 
be employed to build up the necessary pres 
Sure, s 

The provision of the by-pass is an import 
ant feature of the present invention, since it. 
supplies a continuous flow of cooled liquid 
to the trap, which may then overflow thru 
the spout 12 and return to the bottom of the 
radiator carrying along, the entrapped con 
densate. Thus the liquid in the trap is being constantly changed, eliminating any possibil 
ity of the freezing point of the liquid in the 
radiator being raised to a dangerous amount 
by the concentration of the anti-freeze por 
tion of the solution in the trap, with the re 
sult that all the liquid in the sysem is main 
tained at an equal uniform density at all 
times. . . 
A somewhat modified construction, par 

ticularly adaptable to cooling systems of the 
hot water type, is illustrated in Figure 3, 
wherein the radiator is divided into upper 
and lower portions 25 and 26 respectively. 
Intermediate the two portions is a chamber 27 
communicating with the top of the engine 
cooling jacket, and serving as an inlet cham 
ber for the hot fluid. The heat of the liquid 
is dispelled in the usual manner by its pas 
sage thru the main radiator portion 25, and 
the liquid entering the outlet chamber 28 at 
the bottom of the core assembly is sent back 
into the engine jacket by the pump 29. From . 
the delivery side of the pump 29 a by-pass 
conduit 30 leads upwardly to a chamber 31 
at the top of the radiator, and a small portion 
of the fluid supply which has passed thru the 
main radiator, constantly flows thru the up 
per portion 26 and is further cooled. Any 
vapors set free at the inlet chamber 27 would 
tend to pass upward to atmosphere thru the 
auxiliary radiator portion 26, where they 
would be again condensed and entrapped with 
the fluid flowing therethru, whose tempera 
ture has been considerably reduced below that 
of the fluid leaving the engine. 
While the invention has been described 

more or less specifically it is to be understood 
that there is no intention to limit the inven 
tion to the exact details but that such obvious 
modifications may be made as come within 
the scope of the appended claims. 
Having described my invention, claim: 
1. A cooling system for internal combustion 

engines, including a main condenser for cool 
ing vapor, an auxiliary condenser adapted to 
supplement said main condenser, and means 
to withdraw condensed liquid from the main 
condenser for circulation thru the engine and 
a by-pass for directing a portion of said con 
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densed liquid through the auxiliary con 
denser. 

2. A cooling system for internal combus 
tion engines, including a radiating unit, a 
chamber associated therewith having an 
opening to atmosphere, a fluid trap interposed 
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between the opening and radiator, and means ' 
to withdraw cooled fluid from the radiator 
and deliver a portion to said trap. 

3. A cooling system for internal combus 
tion engines including in combination, an in 
ternal combustion engine having chambers 
for cooling liquid, a radiator, a liquid trap 
closing the radiator from atmosphere, a pres: 
sure pump adapted to deliver cooled liquid 
from the radiator to the engine, and a by-pass 
to supply a portion of such liquid to the liquid 
trap. 

4. A cooling system for internal combus 
tion engines, including a heat radiating unit, 
an outlet chamber for cooled liquid, means to 
vent the system, a condenser associated with 
said vent and means to withdraw cooled liquid 
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from said chamber and direct a portion of it 
through said condenser. 

5. A cooling system for internal combus 
tion engines, including a main circulating 
system having therein a heat radiating unit, 
means to vent said system, a liquid trap asso 
ciated with said means, and an auxiliary cir 
culating system adapted to receive a portion 
of the liquid in the main system after pas 
sage through the radiating unit for passage 
through said trap. - 

6. A cooling system for internal combus 
tion engines, including a heat radiating unit, 
a chamber for fluid that has passed through 
said unit, a vent to atmosphere in said sys 
tem, a condenser associated with said vent 
for condensing the vapors that tend to leave 
the system through said vent, and means to 
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flow the cooled fluid from said chamber 
through said condenser. 

7. A cooling system for internal combus 
tion engines, including a heat radiating unit, 
an outlet chamber for cooled liquid, a liquid 
trap closing the chamber from an opening to 
atmosphere and means to withdraw cooled 
liquid from said chamber and direct a portion 
thereof to said trap, whence it returns to said 
chamber. . . 

8. The combination with an engine having 
a water jacket and a heat radiating unit form 
ing a part of a system for circulating cooling 
liquid through said jacket, of a liquid trap 
closing the system to atmosphere, and means 
to by-pass cooled liquid that has passed 
through the radiating unit from the engine 
jacket, for introduction into said liquid trap. 
In testimony whereof I affix my signature. 

JOHN H. HUNT. 
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