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My present invention pertains to an engine 
cooling system of the type in which a cooling 
liquid is vaporized by the heat imparted to it 
in the engine cooling space or spaces, and the 
vapors thus generated are condensed in a 
suitable condenser and the general object of 
my invention is to provide means for utiliz 
ing energy in the vapor thus generated in 
driving a turbine or other steam engine. The 
invention is of especial utility when used 
in a cooling system of the character disclosed 
in my Patent No. 1424,664, granted August 
1, 1922, in which a vacuum or minus pressure 
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is maintained in the condenser of the system. 
The present application is in part a continu 
ation of the application for said Patent No. 
1424,664. ?? 
The various features of novelty which 

characterize my invention are pointed out 
with particularity in the claims annexed to 
and forming a part of this specification. For 
a better understanding of the invention, how 
ever, and the advantages possessed by it, 
reference should be had to the accompanying 
drawings and descriptive matter in which I 
have illustrated preferred embodiments of 
my invention. 
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Of the drawings: 
Fig. 1 is a side elevation partly in section showing my improved cooling system used 

in connection with an ordinary automobile 
engine; 

Fig. 2 is an elevation of a portion of an engine and cooling system embodying addi 
tions to the apparatus shown in Fig. 1; and 

Fig. 3 is a diagrammatic plan view of a 
modified system. 
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In the drawings, and referring first to the 
embodiment of my invention shown in Fig. 
1. A represents an internal combustion, en gine of the type commonly employed in 
driving automobiles. The engine. A has its 
cylinders B surrounded by a wall enclosing 
a space C which serves for a water jacket. 
This space is not entirely filled by the water 
or other cooling liquid employed so that the 
latter has a free top surface C with a vapor 
space C° above it. The water may be intro 

50 
duced by the removal of the plug L, and a 
safety relief valve M is provided on the cas 
ing and is set to discharge when the pressure 
in the system reaches a maximum which it 
is not desirable to exceed. The outlet C 
from the steam space C is connected through 
the turbine chamber D', the outlet D from 

chamber D'. 
pulley which, through the belt K drives the 

is21. Serial No. 486,684. 

the latter and the pipe D to the upper 
header F of an air cooled radiator F. The 
lower header of the radiator F which serves 
as the condenser of the cooling system, is 
connected by a return pipe Gincluding a 
check valve G', a pump chamber E, and the 
outlet pipe E from the latter to the cooling 
Space C. An air exhaust connection H leads. 
from the lower condenser header F2 to the 
suction intake manifold J of the engine. 
As shown, there is an air valve. I in the 
discharge connection, H. This valve may 
advantageously be of the type fully dis 
closed in my said prior patent which com prises thermostatic provisions permitting air 
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but not steam to flow out of the condenser 
through the discharge connection H, and 
which also comprises provisions preventing 
back flow through th? connection H. Th? . 
rotarv pump E working in the chamber E.' 75 

is shown as mounted on the shaft D* of 
the steam turbine wheel D working in the 

The shaft Dalso carries, a 
usual fan K for drawing atmospheric air 
past the condenser F. 
In the contemplated mode of operation of 

the apparatus shown, the water in the space 
C will be heated by conduction and convec 
tion from the engine cylinders B to the boil 
ing point and the vapor thus generated will 
pass to the condenser through the turbine 
chamber D' thereby driving the turbine 
wheel D. The condenser F if of sufficient 
capacity will, with the air withdrawal pro 
visions disclosed, have an internal pressure 
appreciably below that of the atmosphere 
so that there will be a substantial pressure 
drop through the turbine without the main 
tenance of a pressure and consequent tem 
perature in the vapor space C' higher than is 
desirable and indeed the pressure in the 
vapor space C* may well be below that of 
the atmosphere. The energy abstracted 
from the vapor in passing through the tur 
bine chamber and utilized in driving the 
turbine wheel reduces the amount of heat 
which must be dissipated in the condenser. 
The air exhausting connection H eliminates 
air leaking into the system and tends to the 
maintenance of a desirably high vacuum in 
the condenser. 
To normally maintain a constant minus 

pressure and consequent temperature in the 
vapor space C°, I may provide a vacuum 

so 
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relief valve O as shown in Fig. 2, to auto matically open and admit air to the vapor 
space C whenever the air in that space falls 
below the pressure which it is desired to 
maintain therein. In the appalatus shown 
in Fig. 1, the pump E should be of suitable 
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capacity to return liquid of condensation to 
the jacket C as quickly as such liquid passes 
into the bottom of the condenser. To pro 
vide for the storage of liquid in the cooling 
system in excess of that required in the 
jacket C, I may provide an overflow connec 
tion P from the jacket back to the inlet of the 
pump D so that excess liquid may be stored 
in the bottom of the condenser F as shown 
in Fig. 2. Q represents a vapor pressure 
equalizing connection from the pipe P to the 
vapor space C to prevent the jacket C from draining by a siphon action. 

20 To enhance the efficiency and increase the 
capacity of the turbine, driven by the vapor 
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leaving the cooling jacket, I may superheat 
the vapor in its passage from the jacket to 
the turbine. This is accomplished with the 
apparatus shown in Fig. 3 which differs from 
that shown in Figs. 1 and 2 in that the vapor 
outlet C99 from the jacket C leads to a steam 
superheating chamber A' surrounding the 
exhaust manifold A' of the engine. 
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the superheated chamber A', a conduit C' 
runs to the steam inlet of the turbine D, the 
exhaust of which is connected by a pipe D' 
to the top of the condenser F. The turbine 
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D drives the rotary pump E and fan K as 
in Figs. 1 and 2, G representing the connec 
tion from the condenser hot well to the 
pump inlet and E representing the con 
nection from the pump outlet to the engine jacket. 
It will be apparent of course that the 

invention is not limited to use with an auto 
mobile engine and that the power of the 
engine may be used for other purposes than 
those disclosed. It will also be apparent 
to those skilled in the art that various 
changes may be made in the form of the 
apparatus disclosed without departing from 
the spirit of my invention as set forth in 
the appended claims, and that certain fea 
tures of my invention may sometimes be 
used without a corresponding use of other 
features. - - 

Having now described my invention, what 
I claim as new and desire to secure by Let 
ters Patent, is: 

1. The method of cooling an engine which 
consists in converting a cooling liquid into 
vapor at an approximately constant pres 
sure by the heat imparted to the liquid in 
the engine cooling space, driving a steam 
engine with the air and vapor mixture thus 
formed, condensing the 
through said steam engine, and returning 
the liquid of condensation to the engine cooling space. 

vapor passing 
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2. The method of cooling an engine which 
consists in converting a cooling liquid into 
vapor by the heat imparted to the liquid in 
the engine cooling space, adding air to the 
vapor in said space to regulate the pressure 
therein, driving a steam engine with the air 
and vapor mixture thus formed, condensing 
the vapor passing through said steam en 
gine, returning the liquid of condensation 
to the engine cooling space and withdrawing 
air from the cooling system to lower the 
pressure in said condenser. 

3. The method of cooling an engine which 
consists in converting a cooling liquid into 
vapor at an approximately constant pres 
sure by the heat imparted in the engine cool 
ing space, superheating the vapor formed, 
driving a steam engine with the vapor thus 
formed, condensing the vapor passing 
through said steam engine and returning 
the liquid of condensation to the engine cool ing Space. 

4. An engine cooling system comprising in 
combination an engine cooling space, a steam 
engine having its inlet connected to said 
space to receive vapor génerated by heat im 
parted to cooling liquid in said space, means 
tending to maintain a constant vapor pres 
sure at the inlet of said steam engine, a con 
denser having its inlet connected to the ex 
haust outlet of said steam engine and means 
for returning liquid of condensation from 
the condenser to the engine cooling space. 

5. An engine cooling system comprising 
in combination with an engine cooling space. 
a steam engine having its inlet connected to 
said space to receive vapor generated by 
heat imparted to cooling liquid in said space, 
means tending to maintain a constant vapor 
pressure at the inlet of said steam engine. 
a condenser having its inlet connected to the 
exhaust outlet of the engine, means for re 
turning liquid of condensation from the con 
denser to the engine cooling space, and 
means for exhausting air from said system 
to lower the pressure maintained in the 
condenser. 

6. An engine cooling system comprising 
in combination, with an engine cooling 
space, a steam engine having its inlet con 
nected to said space to receive vapor gener 
ated by heat imparted to cooling liquid in 
said space, means for admitting air to the 
System to increase the pressure at the engine 
inlet, and means for withdrawing air from 
the system to lower the pressure at the en 
gine outlet. 

7. The method of cooling an engine which 
consists in converting a cooling liquid into 
vapor by the heat imparted in the engine 
cooling space, adding air to the vapor, 
superheating the air and vapor mixture thus 
formed, driving a steam engine with said 
Superheated mixture, condensing the vapor 
passing through said steam engine, and re 
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turning the liquid of condensation to the turbine exhaust to the condenser, a rotary 10 
engine cooling space. pump driven by the turbine, a conduit from 

8. In combination, an internal combus- the condenser to the intake of said pump, 
tion engine having a liquid jacket space and a conduit from the delivery side of said 

5 around it, a condenser, an elastic fluid tur- pump to the liquid jacket space. 
bine, a conduit for vapor to flow from the Signed at New York city in the county of 15 
liquid jacket space to the turbine, means New York and State of New York this 21st 
tending to maintain a constant vapor pres- day of July, A. D. 1921. - 
sure in said conduit, a conduit from the HARRY C. MALLORY. 

  


