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My invention relates to steam cooling sys 
tems for internal combustion engines, such systems usually comprising the engine cylin 
der water jacket, a condenser for receiving 

is and condensing the steam, and some means 
for returning the water of condensation from 
the condenser to the water jacket. The ob 
ject of the invention is to produce a system in 
which use of a positive delivery pump for re. 

10 turning the condensate is dispensed with and 
the kinetic energy of the steam utilized for 
elevating the condensate from the condenser 
for return to the water jacket, and to accom 
plish this without the creation of a sub-atmos 

15 pheric pressure in the steam passage, the nor 
mal kinetic energy alone being depended 
upon to elevate the water. 
On the drawings the figures, more or less 

in section, diagrammatically illustrates the 
20 structure and operation of my improved 

system. 
The internal combustion engine is repre 

sented by E and has the water jacket 10 sur 
rounding the cylinders 11. The condenser is 
represented by C and comprises the upper 
header or steam receiving chamber 12, and 
the lower header or condensation water re ceiving chamber 13, the heat radiating tubes 
or flues 14 extending between and communi 
cating with the headers. 8 
The steam generated in the engine Water 

jacket is received by the duct 15 which ex 
tends downwardly and terminates in the up 
wardly extending nozzle 16 which projects 
into the lower Wenturiend 17 of the elevator 
duct or tube 18. At its upper end the eleva 
tor tube extends into the reservoir. 19 at a 
distance above the bottom of the reservoir. 
Aduct 20 extends from the lower end of the reservoir to the lower part of the water jack 
et 10, a check valve 21 at the upper end of the 
duct being mounted on the seat 22 to control 
the flow through the valve passageway 23, 
the steam pressure in the water jacket tend 
ing to keep the valve closed. At its upper 
end the reservoir 19 is connected by the duct 
24 with the upper header 12 of the condenser 
structure. e 

The tube 18 at its lower edge is sealed by 
the nozzle end 16 of the duct 15, and com 
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municating with the tube 18 at the Venturi 
section by means of the pasageway 25 is the 
duct 26 which is connected with the lower 
header 13 of the condenser structure which 
contains the water of condensation W. Ex- sis 
tending across the duct 26 is the valve seat 
27 having the passageway 28 controlled by 
the check valve 29, the steam pressure of the 
steam flowing through the duct 15 and into 
the tube 18 tending to keep this check valve so 
closed. 

Describing now the operation, when the 
engine is running, the water in the water 
jacket is heated above the boiling point and 
steam is generated, this steam flowing from 
the upper end of the water jacket down 
through the tube 15 and then upwardly 
through the nozzle end 16 and being pro 
jected into the elevator tube 18, the steamim 
pinging against the concave surface of the 
Separator plate 30 inserted in the reservoir 
19, and then flowing into the upper header 
12 of the condenser structure and downward 
ly through the cooling flues 14 to be con 
den?ed back to water, which water is gath 
ered in the lower header 13. During opera 
tion of the engine, the level of the condensate 
Water is sufficiently high to cause a pressure 
head against the check valve 29 and to open 
this valve against the steam pressure and to 
permit water to flow into the elevator tube 
18 adjacent to the upper edge of the nozzle 
end 16. As the water tends to flow over this 
edge it is picked up by the steam and the 
Waterdrops and particles are carried up 
Wardly with the steam to be received by the 
Separator plate 30 and deflected against the 
side walls of the reservoir and to flow to the 
bottom of the reservoir. As soon as the wa 
ter in the reservoir attains sufficient head to 
Overcome the steam pressure against the 
check valve 21, the valve will open and the 
Water will flow from the reservoir thru the 
duct 20 back into the water jacket. There is 
thus continuous circulation of steam from 
the Water jacketinto the condenser and con 
densate back to the water jacket from the 
condenser, An atmospherevent 31 is pro 
vided preferably for the lower header 13 and 
above the Water level therein, such vent per 
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ing a well for condensed steam, a water re 
ceiver above the level of the waterjacket con 
nected by a steam passage with the upper 
part of the condenser, a steam tube extend 
ing upwardly into said receiver, a steam pipe 
extending from the water jáéíket and prc 
jecting into the lower end of said steam tube 
to form a nozzle, a duct for conveying water 
from said well into said steam tube adjacent 
to said nozzle, the nozzle outlet being below 
the level of the water in said well, whereby 
steam flowing from said nozzle and through 
said steam tube will receive the water and 
convey it into said water receiver, and a re 

5 turn path from the water receiver to the water 
jacket. 

7. In a steam cooling system for internal 
combustion engines, the combination with the 
water jacket of an engine, of a condenser 
having a water well below the level of the 
water jacket, a water receiver above the level 
of the water jacket connected with the upper 
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part of the condenser for the flow of steam, 
a steam tube extending upwardly into said 
water receiver and having a Wenturi lower 
end, a steam pipe extending from the Water 
jacket and projecting into the Venturiend 
of said steam tube, a water passageway from 
said well terminating at said steam tube ad 
jacent to the Venturi end thereof whereby 
steam flowing into said tube will receive the 
water and convey it through the tube into 
said water receiver, and a duct for convey 
ing the water from said receiver to the water jacket. 

8. In a steam cooling system for internal 
combustion engines, the combination with 
the water jacket of an engine, of a con 
denser having a water well below the level 
of the water jacket, a water receiver above 
the level of the water jacket, a steam tube 
extending upwardly into said receiver, a con 
nection between the lower end of said steam 
tube and said water well, a steam pipe ex 
tending from the top of said water jacket and discharging axially into the lower end of 
said steam tube whereby water received in the 
tube will be taken up by the steam and cont 
veyed to the water receiver, the upper end 
of said receiver being connected with the 
upper part of the condenser, and a duct for 
conveying water from the receiver to the Wa 
ter jacket. 

9. In a steam cooling system, the combina 
"tion with the waterjacket of an internal com 

bustion engine, of a condenserhaving a con 
densate well below the level of the Water 
jacket, a steam path from said water jacket 
to said condenser, and means controlled by 
the direct and positive kinetic energy of the 
steam flowing to the condenser for returning 
the condensate to the water jacket. 

10. In a steam cooling system, the combina 
tion with the water jacket of an internal com 
bustion engine, of a condenserhaving a con 
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densate well below the level of the water 
jacket, a steam path from said water jacket 
to said condenser, a reservoir above the level 
of said water jacket, means for elevating the 
condensate from said well to said reservoir 
by the direct and positive kinetic energy of 
the steam flowing to the condenser, and means 
for conducting the condensate from said res 
ervoir to said water jacket. 

11. In combination, steam generating 
means, a condenser connected to the generat 
ing means, and means for returning the con 
densate from said condenser to the generating 
means by the steam flowing from the gen 
erating means to the condenser and gravity, 
and without the creation of sub-atmospheric 
pressure. 

12. In combination in a steam cooling Sys 
tem for internal combustion engines, steam 
generating means, a condenser connected to 
the generating means, a reservoir above and 
discharging into the generating means, and 
means for returning the condensate from said 
condenser to the reservoir by the direct and 
positive kinetic energy of the steam flowing 
from the generating means to the condenser. 

13. In combination in a steam cooling sys 
tem for internal combustion engines, steam 
generating means, a condenser connected to 
the generating means, a reservoir above and 
discharging into the generating means, and 
gravity means for introducing the condensate 
from the condenser into the flow path of the 
steam to be entrained thereby, the steam flow 
ing into the reservoir and thence to the con 
denser. 

14. In combination in a steam cooling sys 
tem for internal combustion engines, steam 
generating means, a condenser, a reservoir 
above and discharging into the generating 
means and in series therewith and with the 
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condenser, and gravity means for introduc 
ing the condensate into the flow path of the 
steam to be entrained thereby and discharged 
into the reservoir. . . m 

15. In combination in a steam cooling sys 
tem for internal combustion engines, steam 
generating means, a condenser, a reservoir in 
series with the generating means and the con 
denser and discharging into the generating 
means, and means for returning the conden 
sate from the condenser to the generating 
means by the kinetic energy of the steam and 
by way of the reservoir, said returning 
means operating without the creation of sub 
atmospheric pressure. 

16. In combination, in a steam cooling sys 
tem for internal combustion engines, steam 
generating means, a condenser, a reservoir in 
series with the generating means and the con 
denser and discharging into the generating 
means, and means for introducing the con 
densate into the flow path of the steam to be 
entrained thereby and without the creation of 
sub-atmospheric pressure. 
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17. In combination, steam generating 
neans, a condenser connected to the generat 
ing means, and means for returning the con 
densas from said condenser to the generating 
means by the kinetic energy of the steam 
flowing frolin the generating means to the 
condenser and by gravity, said condensate re 
turning means operating at pressure above 
atmospheric pressure. 

18. In combination, steam generating 
means, a condenser connected to the generat 
ing means, and means for returning the con 
densate from said condenser to the generat 
ing means by the direct action of the steam 
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it flowing from the generating means to the 
condenser and by gravity, said returning 
means operating at pressure above atmos 
pheric pressure. . . . 
In witness whereof, I hereunto subscribe 

my name this 1st day of October, 1926. 
ARTHUR W. POPE, JR. 


