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12 Claims. (Cl. 123-174) 
This invention is directed to a cooling system 

for internal combustion engines, being more par 
ticularly directed to a means for selectively pre 
heating the cooling medium to effect an unusul 

5 ally rapid "warming up' of the engine in the 
initial operation thereof. 
Automotive engineers are universally agreed 

that a considerable proportion of the wear to 
which the parts of an internal combustion engine 

0 are subjected is occasioned while the engine is 
working substantially cold, that is from its initial 
start until the parts reach the proper working 
temperature, maintaining that if the engine parts 
could be heated to the desired Working tempera 

15 ture before the engine was initially started, the 
effective use and life of the ordinary internal 
combustion engine would be very materially in 
creased. 
The primary object of the present invention, 

20 therefore, is the provision of means whereby the 
cooling medium may be brought to a compara 
tively high temperature immediately following 
the initial operation of the engine, and delivered 
in this highly heated condition to the engine 

25 jackets for the purpose of substantially preheat 
ing the cylinder walls and adjacent parts and 
thus very rapidly bringing the engine to a heated 
condition consistent With the best Working ten 
perature to thereby avoid the wear on the oper 

30 ating parts incident thereto and improving the 
engine operating While cold, and further permit 
ting the engine to develop its normal power in 
a very much shorter Space of time than is re 
quired in the usual “warming up' process. . 

35 A further object of the present invention is 
to combine the preheating step involved in the 
present invention with the cooling system de 
Scribed more particularly in my co-pending ap 
plication, Serial No. 292,991, filed July 16, 1928, 

40 in which the cooling system is permanently 
closed against the admission of air and in which 
the system initially operates as an aerated sys 
ten and thereafter as a deaerated system and 
in Which the vapor pressure incident to the gen 

45 eration of steam in the engine jackets is utilized 
as a pressure medium to control the circulatory 
Speed of the cooling medium and to materially 
raise the boiling point of the cooling medium in 
the gradator; and in which the vapor is con 

50 densed, with the condensate returned to the cool 
ing medium under a suction induced by the cir 
culation of that medium. In the adaptation of 
the cooling System described in my copending 
application above referred to, as such is pre 

55 sented in the present application, the condenser 

is formed as a central part of the radiator proper, 
a detail more particularly described and claimed 
in my co-pending application, Serial No. 308,299, 
filed September 25, 1928. . . . . 
A further object of the present invention is to 

utilize the vapor or steam of the water jacket as 
a heating medium for the interior of the vehicle 
up to a point of predetermined pressure of such 
steam or vapor, with means for permitting the 
vapor or steam under such predetermined pres 
Sure to reach the condenser for return to the 
cooling medium as a condensate in accordance 
with the disclosure in my co-pending application 
first above referred to. 
A further object of the present invention is to 

provide for the automatic control of the prelim 
inary heating of the cooli ng medium whereby 
Such cooling medium may be preheated or ad 
mitted to the Water jackets of the engine with 
Out Such preliminary heating, thereby providing 
for the rapid "warming up' of the engine and 
the Subsequent interruption of the preliminary 
heating to permit the normal circulation of the 
Cooling medium as disclosed in the application 
first above referred to. 
The invention is illustrated in the accompany 

ing drawing, in which: 
Figure 1 is a broken view in elevation, partly 

in Section, illustrating the improved system, the 
engine and connected parts being shown in dot 
ted outline. 

Figure 2 is an enlarged sectional view, partly 
in elevation, of the preliminary heater or regen 
erator, showing more particularly the means for 
controlling such preliminary heating. 

Figure 3 is a view in section, partly in eleva 
tion, showing the radiator with the condenser 
element. 

Figure 4 is a sectional view of the Wenturi sec 
tion for drawing the condensate from the lower 
condenser tank into the cooling medium circula 
tion pipe. 

Figure 5 is a vertical sectional view of the valve 
for cutting out the regenerator. 
In order that the present invention may be 

more thoroughly understood, the details of the 
co-pending applications above referred to will be 
first briefly described, it being understood that 
Such details operate and are constructed substan 
tially as described in the said co-pending appli 
cations, to which reference may be had for a 
more complete understanding of such parts. 

Briefly, the said details include a radiator 1, 
which may be of conventional outline form, in 
cluding an upper tank 2 into which the return 
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to be cooled leads. The radiator also includes 
a lower tank 4 from which a pipe 5 extends to 
a mechanically driven pump 6 and from the pump 
6 through a pipe 7 leading, as indicated in the 
said applications, to the engine jackets and like 
parts to be cooled. 
The central section of the radiator 1 is formed 

as a condenser, indicated at 8, having an upper 
tank 9 and a lower tank 10. The upper tank 9 
of the condenser has an inlet pipe 11 and the 
lower condenser tank 10 has an outlet or con 
densate pipe 12. The condenser inlet pipe il is, 
in the system referred to in the above noted ap 
plications, in communication with the Space in 
the upper radiator tank 2 above the level of the 
cooling medium therein through a pipe 13, and 
in this pipe is arranged a deaerating and Safety 
valve 14, (though it may be elsewhere placed, as 
directly connected to the tank 2), by which, un 
der certain conditions in the system, the con 
tained air is eliminated during the operation of 
the system, with said valve also serving as a 
safety relief under undue and unusual pressure. 
The condensate pipe 12 from the lower con 

denser tank 10 opens into a Venturi Section 15 
arranged in the pipe 5 leading from the lower ra 
diator tank 4, so that the circulation of the cool 
ing medium past the venturi creates a suction 
which causes the condensate to be drawn into 
the cooling medium at this point. The radiator 
has the usual filling opening designed to be closed 
by a cap 16 in a manner to absolutely seal the 
filling opening against the admission of air, and 
as the valve 14 will not admit air to the System, 
it is apparent that the system when working is 
entirely closed against the admission of air. 
In the applications referred to, the pipe 7 be 

yond the pump 6 is led directly to the water mani 
fold by which the engine jackets and other parts 
to be cooled are served, and as ordinarily the 
cooling medium at this point is of lower tempera 
ture than at any other point in the System, it 
will be apparent that under the systems described 
in the aforesaid applications, the cooling medium, 
at least in the initial operation of the engine, is 
delivered in a comparatively cool condition and 
is only heated as the engine is heated in its con 
tinued operation. 
The primary purpose of the present invention 

is to deliver the water from the pump, and which 
passes through the pipe 7, to the engine jackets 
and corresonding parts to be cooled, in a heated 
condition, with the heat derived from a source 
outside of the engine proper, so that, during the 
preliminary or “warming up' stage, the cylinder 
walls and cooperating parts are heated to a de 
gree above that incident to their natural Oper 
ation at that time. Thus, the engine is quickly 
brought to substantially a normal working ten 
perature, avoiding undue, wear incident to the 
usual cold running during the "Warming up' 
period, and the normal power of the engine de 
veloped in a very much shorter time than here 
tofore possible. 
The preliminary heating of the cooling me 

dium for the purposes mentioned consists in 
providing a regenerator for the cooling medium 
between the pump 6 and the cylinder jackets, 
such regenerator including a casing 17 of appro 
priate diameter and length in which is arranged 
a fire tubular heater or pipe coil 17 in open com 
munication at One end beyond the casing with 
the pipe 7 and in open communication at the 
opposite end beyond the casing with a pipe 19 
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which leads to the water manifold of the engine. 
Thus, the cooling medium is compelled to travel 
through the coil or tubular heater 18. 
One end of the casing 17 is connected through 

an appropriate coupling 20 with the exhaust 
manifold 21 of the engine, the opposite end of 
the casing being in open communication with the 
usual exhaust pipe 22 leading to the muffler. The 
exhaust gases from the engine are thus directed 
in intimate contact with the tubes or coil 18 and 
the cooling medium therein is very quickly 
brought to a high temperature and delivered in 
this heated condition to the water manifold for 
distribution in tile cylinder and engine jacketS. 

Experience has demonstrated that the exhaust 
gases, being practically from the initial explosion 
of the engine at an extremely high temperature, 
the cooling medium will be very rapidly brought 
to a corresponding temperature, So that almost 
from the start of the engine, the cylinder walls 
and cooperating parts will be subjected to the 
heat of the cooling medium, with Such heat at a 
temperature very materially above the normal 
temperature of such cylinder walls at that time. 
As this heated condition of the cooling medium 

is maintained during the "warming up' period of 
the engine, it will be appreciated that the engine, 
due to its internal heat to which is added the 
heat of the preliminary heated cooling medium, 
will be brought to a normal or Substantially nor 
mal Working condition in a comparatively few 
number of revolutions, thus not only shortening 
the "warming up' period and developing the 
power of the engine in a very much less time than 
ordinarily employed, but more importantly Sav 
ing a very material proportion of the wear and 
tear on the engine parts incident to the Operation 
of the engine in a comparatively cold condition. 

It will of course be appreciated that the pre 
liminary heating of the cooling medium, that is 
the use of the regenerator, is not to be desired 
after the engine has reached a proper working 
temperature, except When a continuous excess of 
steam is required to be maintained for use in the 
heaters for heating the vehicle, and therefore 
means should be provided whereby the prelimi 
nary heating may be cut off at will. To secure 
this result, an exhaust by-paSS 23 leads from the 
coupling 20 around the regenerator casing 17 to 
the exhaust pipe 22 beyond the casing. Mounted 
in the coupling 20, which is appropriately formed 
for the purpose, is a hollow piston, rotary or gate 
valve 24, the stem 25 of which extends through 
the casing and is connected to an L-shaped lever 
26 appropriately mounted at 27 and designed to 
be operated through an appropriate conection 
(not shown) leading to a point within the reach 
of the driver. 
A spring 28 is arranged between the coupling 

and head of the stem 25, the spring being ten 
Sioned to normally cause the gate valve to cut of 
communication between the exhaust manifold 
21 and the regenerator casing 17, so that on re 
lease of the pull on the lever 26, the regenerator 
is automatically cut out of the system so far as 
any preliminary heating is concerned. With the 
valve 24 in registered position to cut out the 
regenerator, the exhaust gases pass through it 
into the by-pass 23 and into the exhaust pipe 22. 

It is further desired to utilize the pressure of 
the exhaust gases as a means of cooling the tubes 
Or coil 18 When the regenerator is cut out. To 
this end, the terminal of the by-pass 23 within 
the exhaust pipe 22 is in the form of an ejector 
nozzle 29, and the exhaust pipe section surround 
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ing such nozzle is of the usual Venturi form, as at 
30. At an appropriate point, preferably ada 
cent the inlet end, the casing 17 is formed with 
an Opening 31 leading to the atmosphere and 
normally closed by a spring-pressed valve 32. 
With the exhaust gases passing through the noz 
ele 29, there is a tendency toward a reduction of 
pressure within the casing 17, with the effect 
to open the valve 32 inwardly and permit the ad 
mission of more or less cool air to Surround and 
flow over the coil 18 or through the tubes, as 
Will be apparent. 
Another useful purpose accomplished by the 

air entering the regenerator is the muffling the 
explosions by maintaining a more steady or con 
tinuous flow of the gases. The entering air is al 
ways at such a materially lower temperature than 
the exhaust gases that in mixing in the vena, 
contracta, the latter are greatly reduced in tem 
perature and volume, and though the total volume 
of entering air and exhaust gases may not be 
less, the flow through the exhaust pipe 22 will be 
a continuous stream and not a Series of puffs. A 
cooling of the gases is likewise effected when 
the regenerator is in use, for the heat transferred 
to the cooling water by the hotter gases when 
passing through the tubes reduces their tempera 
ture and volume and thereby the explosive force 
and noise. 
The present invention contemplates the use of 

the vapor or steam generated in the engine and 
cylinder jackets during the normal functioning 
of the cooling System as a means of performing 
a desired Work or Service beyond the engine. 
Such additional service is here shown as means 
for heating the interior of the vehicle on which 
the system is mounted. The vehicle heating ele 
ments proper are shown as a System of heating 
radiators 33 arranged at appropriate points in the 
vehicle and having an inlet service pipe 34 which 
communicates with the vapor pipe 13 immediately 
beyond the dealerating and Safety valve 14. The 
return pipe from the heating radiators 33 is in 
dicated at 35 and leads to and communicates With 
the condensate pipe 12 in advance of the Wenturi 
pipe section 15. 
Each heating radiator 33 has the usual valve 

36 by which it may be cut out from the System 
and the heating System including all the radiators 
33 has a steam Supply pipe 34 controlled by a globe 
valve 38 so that the entire heating radiator sys 
tem may be cut out at will. The System con 
templates the provision of heaters for passenger 
vehicles of the double deck type, as are frequent 
ly used, and to this end the pipe 34 is provided 
with an upstanding pipe section 37, Suitably valve 
controlled, by which steam may be led to the 
heaters of the upper deck. The drain pipe 35 
from the radiators is provided with a non-return 
valve 39 and With a cut-off 40, a similar non-re 
turn valve 41 being located in the condensate 
pipe 12 between the lower condenser tank 10 and 
the Venturi tube section 5. 

It is apparent from the above arrangement 
that the Vapor generated in the cooling system 
may at Will be directed through the heating radia 
tors of the vehicle to furnish heat to the interior 
of the vehicle, and also that the return or drain 
from the heating radiators, such radiators acting 
as incidental condensers, will be delivered to the 
cooling medium through the Wenturi tube section 
15, so that in effect the heating radiators when 
operating serve to condense the vapor in the 
vapor Space of the upper radiator tank 2, with 

3 
provision for returning the condensate to the 
Cooling medium, 

In the operation of the system, at engine tem 
peratures materially above that now possible by 
the usual vented systems, as made plain in the 
aforesaid applications, it is entirely possible that 
due to the cutting off of one or more of the 
heating radiators or the reduction in circula- . 
tion of the heating medium therethrough, as 
may be desirable, in the particular instance, or 
for other reasons, the generation of vapor in the 
cooling medium incident to heat transference 
in the Operation of the engine will be in excess 
of that necessary to or properly taken care of 
by the heating radiators 33 in use. Under these 
circumstances, provision is made for returning 
the excess vapor to the main condenser8. 
In providing for this compensation, a pres 

sure valve 42 of any appropriate type is ar 
ranged in the pipe 13 beyond the connection 
with such pipe of the heating radiator inlet pipe 
34, or in other words, the valve 42 is arranged 
between the juncture of the pipes 13 and 34 and 
the inlet pipe 1 to the condenser 8. Under 
excess vapor pressure in the system, the valve 
42 opens to admit vapor to the condenser 8, 
and this condenser, either with or without the 
additional condensers provided in the heating 
radiators 33, serves to produce a condensation 
of the vapor in accordance with the necessities 
of the System and to permit the return of the 
condensate to the cooling medium. Of course, 
the valve 42 may be set for opening at any de 
sired pressure and thus the utilization of the 
main condenser 8 may be brought into the sys 
ten under any desired vapor pressure. 

It is to be understood that no attempt is made 
in this application to set forth the advantages 
or details of function or operation of the cool 
ing System described in the co-pending appli 
cations referred to, which cooling system is, 
however, the essential and underlying feature 
of the present invention. The present invention 
is directed to a means for preliminarily heating 
the cooling medium during the “warming up' 
period of the engine, or at any other desired 
periods, and also the utilization of the vapor 
generated in such cooling medium for extra 
neous work, as the heating of the vehicle, but the 
effective operation of these details which form 
a material part of the present invention is en 
tirely dependent upon the system broadly de 
Scribed and claimed in the aforesaid applications 
and Such a System is therefore to be considered 
a more or less material part of the present in 
Vention. 

It is to be particularly noted that the regen 
erator illustrated in Figure 2 is in the form of 
a tubular heater including headers 45 defining a 
Water Space 46 between them through which a 
Series of tubes 47 extend, with the tubes open 
beyond the headers to permit the exhaust gases 
to pass through said tubes. The cooling medium 
inlet and outlet pipes 7 and 19 communicate 
With the water space between the headers. The a 
valve 32 is of course arranged beyond the header 
45 at the inlet end of the casing. 
While this tubular heater is preferred in con 

nection with the regenerator, it is to be under 
stood that other conventional types may be em 
ployed, such for example as an ordinary coil 
arranged within the casing and communicating 
With the inlet pipe 7 and outlet pipe 19, other 
conventional forms being also contemplated. 
What is claimed to be new is: 
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i. In a cooling system for internal combustion 

engines, means for utilizing the exhaust gases of 
the engine to preliminarily heat the cooling me 
dium prior to its introduction into the water 
jackets of the engine, means for controlling said 
preliminary heating at will, and means for uti 
lizing the exhaust gases to cause a cooling agent 
to cool the cooling medium when the preliminary 
heating is cut off. 

2. A cooling system for internal combustion 
engines, including a radiator, a circulatory Sys 
tem, a pump therein, a condenser in communica 
tion with a vapor space in the radiator above 
the level of the cooling medium therein, and 
means for directing the vapor from such vapor 
space through extraneous heating elements 
wherein through the heat exchange the vapor 
is condensed, and means for returning the con 
densate from the heating elements to the cir 
culatory system, and means whereby vapor in 
excess of that for the extraneous heating ele 
ments may be delivered to the condenser for con 
densation and return to the circulatory System. 

3. A cooling system for internal combustion 
engines, including a radiator, a circulatory Sys 
tem, a pump therein, a condenser in communica 
tion with a vapor space in the radiator above the 
level of the cooling medium therein, means for 
directing the vapor from such vapor space 
through extraneous heating elements, and a pres 
sure responsive valve...for admitting said vapor to 
the condenser under a predetermined vapor pres 
Sure, and means whereby vapor in excess of that 
for the extraneous heating elements may be de 
livered to the condenser for condensation and re 
turn to the circulatory system. 

4. A cooling system for internal combustion 
engines, including a radiator having a vapor 
Space above the level of the cooling medium there 
in, a condenser in communication with said vapor 
space, a circulatory system for the cooling me 
dium connected with the radiator, a pump in said 
System, a condensate pipe leading from the con 
denser, a Wenturi tube section in the circulatory 
System in advance of the pump and in open com 
munication with the condensate pipe, an extrane 
ous radiator heater, a communication leading 
from the vapor space of the radiator to the 
radiator heater, and a return pipe from the ra 
diator heater leading to Said Wenturi tube sec 
tion. 

5. A cooling system for internal combustion 
engines, including a radiator having a vapor 
space above the level of the cooling medium there 
in, a condenser in communication with said vapor 
space, a circulatory system for the cooling me 
dium connected with the radiator, a pump in 
said system, a condensate pipe leading from the 
condenser, a Wenturi tube section in the circula 
tory System in advance of the pump and in open 
communication with the condensate pipe, an ex 
traneous radiator heater, a communication lead 
ing from the vapor space of the radiator to the 
radiator heater, a return pipe from the radiator 
heater leading to said Wenturi tube section, and 
means whereby the condenser is closed against 
said radiator vapor space until the vapor in said 
space has reached a predetermined pressure. 

6. A cooling system for internal combustion 
engines, including a radiator having a vapor space 
above the level of the cooling medium therein, a 
condenser in communication. With Said vapor 
space, a circulatory system for the cooling me 
dium connected with the radiator, a pump in said 
System, a condensate pipe leading from the con 

1987,514 
denser, a Venturi tube section in the circulatory 
system in advance of the pump and in open Con 
munication with the condensate pipe, an extrane 
ous radiator heater, a communication leading 
from the vapor space of the radiator to the ra 
diator heater, a return pipe from the radiator 
heater leading to said Venturi tube section, and 
a pressure valve whereby the Condenser is closed 
against said radiator vapor space until the va 
por in said space has reached a predetermined 
preSSLlre. 

7. In a cooling system for internal combustion 
engines, a radiator having a vapor space above 
the level of the cooling medium therein for the 
collection of vapor generated in the heat ex 
change between the engine parts and cooling 
medium, a circulatory system between the 
radiator and engine parts, a pump in said system, 
an extraneous radiator heater, a pipe communi 
cation between said vapor space and said ex 
traneous radiator heater, a return pipe from said 
extraneous radiator heater to the circulatory 
System in advance of the pump, a condenser hav 
ing a condensate pipe leading to the circulatory 
System in advance of the pump, and a communi 
cation between said vapor space and the con 
denser controlled by vapor pressure. 

8. In a system for motor vehicles wherein pro 
vision is made for cooling the engine and heating 
the body of the vehicle, a cooling system includ 
ing a radiator, a main condenser, a vapor space 
in the upper portion of the radiator for receiving 
the vapor generated in the cooling system by the 
heat of the engine, said vapor space being in 
communication with the main condenser, a cir 
culatory System for the cooling medium including 
direct connections with the radiator, means for 
introducing the condensate from the main con 
denser into Said circulatory system, incidental 
condensers Serving as vehicle heaters, a communi 
cation between the vapor space of the radiator 
and Said incidental condensers, and means for 
introducing the condensate from the incidental 
condensers into the circulatory system. 

9. In a System for motor vehicles wherein pro 
Vision is made for cooling the engine and heating 
the body of the vehicle, a cooling system includ 
ing a radiator, a main condenser, a vapor space 
in the upper portion of the radiator for receiving 
the vapor generated in the cooling system by 
the heat of the engine, a circulatory system for 
the cooling medium including direct connections 
With the radiator, means for introducing the 
condensate from the main condenser into said 
circulatory System, incidental condensers serving 
as vehicle heaters, a communication between the 
vapor Space of the radiator and said incidental 
condensers, means for introducing the condensate 
from the incidental condensers into the circula 
tory system, and means for controlling communi 
cation between the vapor space and main con 
denser through the pressure of the vapor in said 
Space. 

10. In a system for motor vehicles designed for 
cooling the engine and for heating the body of the 
vehicle, comprising a circulatory system for the 
cooling medium, a radiator in said system, a 
radiator including a vapor space for the reception 
of vapor generated from the cooling medium by 
the heat of the engine, a main condenser ar 
ranged in and open to said vapor space, said main 
condenser being otherwise closed against the 
radiator, incidental condensers in the form of 
heaters arranged in the body of the vehicle, direct 
communication between said vapor space and the 
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inlets of said incidental condensers, and means 
whereby the condensate of the main condenser 
and incidental condensers is returned to the 
circulatory System under the Suction effect of 
the flow of the cooling medium in said system. 

11. In a cooling system for internal combustion 
engines, a circulatory system for the cooling 
medium, a regenerator in the circulatory system, 
means Whereby the exhaust gases from the 
engine may be directed through said regenerator 
for heating the cooling medium, means whereby 
Said exhaust gases may be directed around said 
regenerator, manually operable means for con 
trolling the path of the exhaust gases with re 
spect to the regenerator, and a valve operative 
by the suction effect of the exhaust gases when 
passing around the regenerator to admit air to 
the regenerator. 

75 

S 
12. In a cooling system for internal combustion 

engines, a circulatory system for the cooling 
medium, a regenerator in the circulatory system, 
means whereby the exhaust gases from the engine 
may be directed through said regenerator for 
heating the cooling medium, means whereby said 
exhaust gases may be directed around said 
regenerator, manually operable means for con 
trolling the path of the exhaust gases with respect 
to the regenerator, and a valve operative by the 
Suction effect of the exhaust gases when passing 
around the regenerator to admit air to the re- . 
generator, the Suction effect of the exhaust gases 
compelling a circulation of air admitted past said 
valve through the regenerator to cool the cooling 
medium. 
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