
1,852,770 F. S. DUESEN?ERG 

COOLING SYSTEM FOR INTERNAL COMBUSTION ENGINES 

Apri5?1932 

Filed May 14, 1930 

%N 
N 

  



10 

15 

30 

50 

Patented Apr 5, 1932 

UNITED STATES 

1,852,770 

PATENT oFFucE 
FREDERICKs DUESENBERG oF INDIANAPOLIs INDIANA?ASSIGNOR To INDIANAPoLIs 

CORPORATION OF INDIANAPOLIS INDIANA?A CORPORATION OF DELAWARE 

COOLING SYSTEM FOR INTERNAT COMIBUSTION ENGINES 

Application filed May 14?1930. Serial No.452,250. 

The invention relates to cooling systems 
forinternalcombustion engines. - 
In coolingsystems forenginesused on mo 

tor-vehicles it is now common practice to 
dischargethe excesswater from theradiator. 
Whenthe radiatoris full of water and the 
engineis operated thewaterbecomes heated 
andexpands?and asaresult theexcessis dis 
charged from the system through the usual 
overflow pipe This results in a water-loss 
whichreducesthevolume ofwaterremaining 
in and the cooling eficiency of the system. 
One object of the inventionis to provide 

animproved cooling system in which provi? 
sionismadeforretäiningthe full volume of 
waterin the system after the water becomes heatedandexpandsfromtheoperation ofthe 
engine sothat the fullsupply of water will 
always beretainedin.the system ? 
In practice it has been found that when 

the engineis operating under a heavy lold; 
asin hill climbing orother conditions which 
cause abnormal temperature of the water, 
more eficient coolingis effectedifthe Water 
is kept under suicient pressure to raiseits 
boiling point. - 
Another object of the invention ist9 p'9- 

vide a coolingsystem whichis extremely efi 
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 ofthe engine. 
Afurther object oftheinventionisto pro 

vide a system of the characterlast referred 
towhich embodies a supply devicethat Oper 
atesto prevent the building up of excessive 
pressure in?the system. ? 

Other objects of the invention will be.ap 
parent froma consideration ofthefollowing? 
The invention consistsin the several novel 

features hereinafterset forth and more par 
ticularly defined by claims at the conclusion 
hereof - 
Inthedrawings: Fig.1 is a side elevation 

of an engine on a motor vehicle equipped 
with the invention Fig 2 is a section on 
line2-2 of Fig.1. - 
The inventionisillustrated as applied to 

a motor vehicle equipped with awater-jack 
etedinternalcombustion engine A aradiator 

B an engine-driven pump Creceivingwater 
through a pipe connection a from the lower 
portion of the radiator and adapted to cir Culatethro?ghthewaterjacket oftheengine 
and through a return pipe?”tothetop ofthe 
radiator all of whigh may be ofustial con 
struction aswellunderstoodintheart The 
radiator is provided with a cap b for the 
9Pening through whigh the radiator may be 
filled with water and this capis adapted to 
seal the opening to retain pressure in the 
radiator. - 

An overflow pipe10 extends from the in 
side of the top of the radiator downwardly, 
and is connected by a pipe-section 10"to a 
tank11. The pipesection10"isconnected by 
a coupling 10"to the lowerend of pipe10 
and by a union Coupling 16to a nipple17in 
the bottom of said?tank This exemplifies 
an oyerflow connection from theradiator by 
which all the.overflow will be conducted to, 
and retained by the tank 11in lieu of dis 
chargingit from the system Tank11 isse 
Cured by brackets 12tothe front ofthe dash 
13 underthe engine hood 15 andis mounted 
at an elevation below theinlet ortop of the 
overflow pipe10 so_that water entering the 
overflow pipe will flow by gravity into the 
tank 11 Normally the tank 11 is open to 
atmosphere to permit the overflow water 
from theradiatortopass freelyintoit 
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 10into and beretainedin the 
tank 11 When from the operation of the 
engine the temperature of the water rises 
above a predetermined degree for example 
170°itisadvantageousto closé the overflow 
tank and keep the water under a light pres 
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sure say two or three pounds?to raiseits 
boiling point so_the water will not bubble 
and willbe forcedintointimate contact with 
the walls of the ?"? acket to coolmore 

?{ eficiently the engine For this purpose a 
thermally controlled valve is provided to 
keep the tank opento atmosphere to permit 
the overflow to flowinto tank 11?and when 
thetemperature 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 
tobe kept under the desired limited pressure. 
A cylindrical casing 20issecuredin and de 
pendsfromtop 11" oftank11 An annularly 
corrugated metallic bellows 21 hasits lower 
end secured to a stem 22 whichis secured by 
a nut 23to a cross-wall at the lower end of 
casing20andanupwardly projegtingstem24 
issecüred tothefreeupperend ofthe bellows. 
A valve 25 on stem 24 is adapted to engage 
a seat 26 formed on a sleeve 27 whichis se 
curedin a head 28 whichissecured with the 
casing 20 by screws 29 to the top wall 11" 
of the tank 11. Sleeve 27 is provided with 
outlet-ports 30through which air can pass 
to and from thetank 11 when the valve 27 is 
lowered or open Openings 318re formed 
in the casing 20so that thewaterin_thetank 
can circulate around the bellows The latter 
are sealed so that when the temperature of 
the surroundingwaterrises the bellows will 
expand to lift stem 24 and close valve 25?89 
asto prevent the escape of air from thetank 
to build up a pressurein the tank andentire 
cooling system. 
Af?nged head33is fixedin the top11"of 

atank1I andis provided with a seat 34.for 
a valve35 whichis normally held closed by 
a spring 36 and is adapted to be Opened by 
the pressureintank11whenitissuicient to 
overcomethe force ofthe spring The lower 
end of the stem 37 of valve 35 is guidedin 
the head 33 anditsupper end in a head 38 
whichis threaded to a cylindrical casing 39 
which hasits lower end secured to head 37. 
An elbow 40 connects an outlet port 41 in 
casing 39.to_a downwardly.extending pipe 
42throughwhichairwillbe discharged when 
thevalve35isopened bythe pressure offluid 
in thetank 11 A drain plug 44 is screw 
threadedinto a nipple45welded to the bot 
tom of thetank11to permit the water to be 
drained from the tank when desired. 
The operation oftheimproved coolingsys 

tem will beas follows:The radiatoris filled 
with water?usually of normaltemperature. 
When the engine is operated the tempera 
ture of the water will beraised which will 
causethe water to expand and the excesswill 
pass through pipes 10?10"into the overflow 
tank11. Normally the valve 25for control 
lingthe pressureinthe overflow tankwillbe 
opento permit the overflow waterto flow by 
gravity from theradiatorintotank 11 The 
radiation and cooling occur in the normal 
way but the overflow caused by the expan 
sion ofthewaterwillbecollectedin thetank 
11in lieu of being discharged from the cool 
ing system. When the temperature of the 
water is raised beyond the predetermined 
point the heatin the waterin thetank 11 
will causethe bellows 21to expand and to 

65 closethevalve 25 Thetank11 will thenbe closed or sealed so that a pressure will be 
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Createdin thetank andin 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 thatit will not bubble Any 
bubbling of the water causesit to freeitself 
from the cylinder walls and by keeping the 
waterunder pressure bubblingis prevented. 
Thus when the cooling water reaches the 
highertemperature as when operatingunder 
a heavy load or for any other cause this 
pressure will render the Cooling more efi 
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 causesthe vol 
ume of waterin 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-of valve 35 and permit the 
escape of suicient air to reduce it to the 
maximum desired for eficient cooling. 
Whenthe engineisstopped and waterin the 
Cooling system has cooled of the water in 
the overflow tank will be drawn back to the 
radiator bythevacuum caused bythe cooling 
and Contraction of the water in the jacket 
with the result that the system will have a 
full.charge of water without loss through 
discharge Whentheengineisagainstarted. 
the Cooling system will have a full charge of 
Water In practice it has been found that 
in some instances one eighth of the wateris 
lostifthemotorbecomesexcessivelyhot and, 
asaresult thecoolingsystemwillbe deficient 
when the motoris again started?unless the 
radiatoris againfilled. 
The invention exemplifies an improved 

Cooling systemin whichthe expansion ofthe 
water resulting from the operation of the 
engine will not cause any water-loss; in ? 
which the cooling wateris circulated under 
pressure when its temperature is beyond a 
predetermined point to increaseits cooling 
eficiency; andin which provisionis madeto 
automatically prevent an excess pressure in 
the radiator and other parts of the cooling system. 
Theinventionisnotto beunderstoodas re 

stricted to the details set forth?since these 
may be modified within the scope of the ap- ? 
pended claims without departing from the 
spirit and scope of the invention. 
Havingthus described theinvention?what 

I claim as new and desireto 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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by the temperature of the overflow-waterin 
thetankfor closingsaidtankin ordertoper 
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 thetankin order 
to permit pressureto be built upinthe cool 
ing system. 

3. 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 meansto permit pressureto 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 atank connected toreceive over 
flowfromtheradiator avalve for closingthe 
tankto permit pressureto be built upin the 
Cooling System and a thermostatin thetank 
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 atank connected to receive over 
flowfromtheradiator?a normally openvalve 
inthetop ofthetank andthermostatic means 
for closing the valve to permit pressure to 
be built up in the cooling system. 

6. In a coolingsystem forawaterjacketed 
engine the combination of a radiator for re 
ceivingwater from thejacket forthe engine, 
means connected to receive overflow from the 
radiator means gontrolled by the tempera 
ture of the oyerflow-water for closing the 
overflow receiving means and a blow-of 
valve connected to the overflow receiving 
meansto permit the pressureto escape when 
it exgeeds a predetermined point. 
7 In a coolingsystem fora waterjacketed 

engine the Combination of a radiatorforre 
ceivingwaterfrom thejacket forthe engine, 
atank Connected to receive overflow from the 
radiator means controlled by the tempera 
ture of the overflow-water for closing the 
tank and a blow-of valve connected to the 
tankto permit the pressure to escape when 
it exeeeds a predetermined point.? 

8. In a coolingsystem forawaterjacketed 
engine the combination of a radiator forre 
ceivingwater from thejacket fortheengine, 
atank connected to receive overflow from the 
radiator means gontrolled by the tempera 
ture of the oyerflow-water for closing the 
tank and a blow-of valveto permit pres 
surein the System to escape whenit exceeds 
a predetermined point. 

3 

9. In a coolingsystem fora waterjacketed 
engine the combination of a radiatorforre ceivingwaterfrom thejacket fortheengine, 
a tank connected to receive overflow from 
the radiator a normally open valve Connect 
ed to thetank meansgontrolled by thetem 
perature of the overflow-water for closing 
the valve and means connected to the tank 
to permit pressure to escape whenit exceeds 
a predetermined point. 
Signed at Indianapolis Indiana this 28th 

day of April?1930. 
FREDERICK S. DUESENBERG? 
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