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This invention relates to a cooling system
for internal combustion engines, and has for
its object to improve the systems heretofore
proposed. v : ) e

5 With this and other objects in view the in-
vention consists in the novel details of con-
struction and combinations of parts more
fully hereinafter disclosed and particularly

_ pointed out in the claims. o )

10 Referring to the accompanying drawings

- forming & part of this specification, in which
like numerals designate like parts in all the
views :— ‘

Fig. 1 is a plan view partially broken

15 away of an apparatus made in accordance

with this invention; .

- Fig. 2 is a side elevational view partially

broken away of the parts shown in Figure

1; and :

?Fig. 8 is a front elevational view of the

radiator when looking toward the engine.
1 indicates a pipe leading from the upper
portion 2 of the engine jacket, 3 a tank lo-
cated across the top of the radiator to which
said pipe 1 is joined for the purpose of re-
ceiving and storing liquid while the engine
is being heated up, 4 a wall or partition ex-
~ tending from end to end of the tank 3, 5 a
space or ‘tank extending across the radiator
30 top on the ovbposite side of the partition 4
from the tank 3, and 9 is a tank, space or
enclosure communicating with the tank 36
to be described below, said tank or enclosure
9 has an end portion 11 constituting a par-
tition between the tanks 5 and 9, said tank
being formed by the curved partition 10 as
illustrated. Located on the wall or partition
4 is the thermostat 6 provided with the valve
7 controlling the port or passage 8 connect-
ing said spaces or tanks 3 and 9. The radi-
ator 12 is provided with a side tank 35 con-
nected at its upper end with the tank 5, ana
said radiator is also provided with another
side tank 86 connected at its upper end with
the tank 9. From the bottom of the tank
35 leads the pipe 19 to the pump 18 and
from said pump 13 leads the pipe 16 into
the jacket portion 2 as illustrated. The par-
tition 17 separates the jacket portion 2 from
the jacket portion. 18, and the pipe 25 joins
said portions 2 and 18. ‘
~_The pipe 16 is provided with the small

"bypass 41 joining said pipe with the jacket

portion 18 as best shown in Figure 2. - Lo-
cated inside the jacket portion 18 is the ther-
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mostat 20 provided with the valve 21 located

in_the chamber 22 preferably disposed out-

side of the jacket portion 18. Leading from
said chamber 22 to the tank 36 is a pipe 23,
and leading from said tank 36 to the tank
35 are the radiator tubes 39. The tank 9
communicates with the tank 36 at the upper
portion of the latter as illustrated. 26 indi-

cates the filler cap closing the neck or cham-

ber 27 associated with the tank 5, and join-
ing said tank 3 and the chamber or neck 27
is-the curved pipe or passage 29. Joining
the tank 9 and chamber 27 is the pipe 30
and leading from the chamber 27 to the at-
mosphere is the vent pipe 40 as shown.

- 70

The operation of this improved cooling

system is as follows:—When the motor is '

not running the system is filled through the
cap 26 to.the level of the pet cock 87 and
when the motor starts if liquid in the sys-
tem is below the temperature at which the
thermostatic valves 7 and 21 are set to oper-
ate. said valves will be closed. The liquid
will therefore while the engine is heating
up be withdrawn from the radiator 12

“through the passage 19, pump 13, and forced

through the passage 16 into the jacket por-
tion 2; and from the jacket portion 2 the
liquid will be forced through the pipe 1 into
tank 8 which is of a sufficient capacity to
hold all of the liquid withdrawn from the

radiator 12 under the conditions stated. Said

liquid not passing through the radidtor will,
of course, soon be heated up by the opera-
tion of the engine until one or both of the
valves 7 and 21 are opened and any air ac-
cumulating in the tank 3 can escape through
passages 29 and 30 into the chambers 9 and
36. Any air that may have accumulated in
the .side tank 86 or tank 9 will be free to
pass through the radiator tubes 39 into the
tank 35 whence it may pass upwardly into
and from the tank 5 and into the said cham-
ber 27. From.said chamber 27, said air
may escape through the vent pipe 40 to the
atmosphere. The passage 29 is curved and
closed at its upper end as shown, and is car-
ried up into the chamber 27 in order to pre-
vent the liquid in tank 3 from splashing out
over into the radiator tank 9 through pas-
sage 30. :

When the liquid has thus attained a pre-
determined temperature through the opera-
tion of the engine, the thermostatic valve 21
will open and the circulation of the liquid

(]

80

85

20

25

Yt



will be as follows:—Said liquid will pass

from the lower portion 18 of the jacket

through the pipe 23 into-the tank 36 of the

radiator 12, through the lower tubes 89 of
§ said radiator into the tank 35, when it will
be partially cooled. The partially cooled lig-
uid will next pass from the tank 35 through
the connection 19 into the pump 13, out of
said pump through the connection 16 into
the upper portion 2 of the jacket. A portion
of sald partially cooled liquid will also pass
from the pipe 16 through the by pass 41
into the lower portion 18 of said jacket. As
the upper portion 2 of the jacket continues
to receive liquid the latter will likewise pass
out of said portion 2 through the pipe 25
back into the lower portion 18 of said jacket,
and this action will continue until the tem-
perature of the partially cooled liquid has
reached such a predetermined point as will
cause the valve 7 to open, whereupon the
heated liquid will flow through the port 8
into the tank 9 and thence into the side tank
36 and through the tubes 39 of the radiator
12, and thus be cooled to the normal degree.

Of course, the thermostatic valves 7 and
21 may be set to operate at the same tem-
perature. Under this set of conditions the
circulation would be simultaneously through
the pipes 1 and 23 into the radiator tank 36,
through the radiator tubes 39 into the tank
85 and out of the tank 35 through the pipe
19, pump 13, pipes 16 and 41 back into the
engine jacket. It is of course also possible,
when so desired, to altogether omit the ther-
mostat 6 and valve 7. When desirable the
entire system can be filled with liquid thus
providing an additional amount of cooling
fluid to-absorb the excessive heat given off
by the motor under short periods of over-
load. Such an excess of liquid is advanta-
geous where the capacity of the radiator core
is not sufficient to carry off the heat.

Tt will now be clear that this system pos-
sesses the advantage of enabling one to rap-
idly warm up the engine to its normal work-
ing temperature in cold weather, due to ths
relatively -small quantity of cooling liquid
that may be carried in the system. Another
advantage of the system resides in the fact
that the radiator core is normally empty
and drained when the system 1is being
warmed up, and therefore, all danger of
freezing the core in cold weather is avoided.
Qtill another advantage of the system is
found in the gravity feed through the pipe
-+ 23 from the portion 18 of the jacket to the
radiator thus ensuring an automatic circu-
-lation when the liquid is low in the system
due to an abnormal loss of water therefrom
; -and thus at the same time preventing any

«*pyerheating of the engine. Still another ad-
vantage of this system is found in the varia-
ble. number of tubes 39 that are active under

- 65 “different conditions of working and which
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number vary with the amount of liquid that
needs cooling at any given time. That is,
the number of cross passages 39 of the ra-
diator 12 that receive hot.liquid will depend
upon the amount of liquid flowing out of the
jacket, and this fact tends to bring into ac-
tual operation only that number of cooling
passages 39 which are necessary to provide
the required amount of cooling surface un-
der any given set of conditions. This action
insures against overcooling the liquid in cold
weather when a relatively small amount is
passing through the radiator, and it also
overcomes the danger of freezing the liquid
when the circulation is slow. In other words,
if the thermostatic valve 21 is opened in the
beginning to only a slight extent, only a few
of the cross passages 39 will be active so that
the liquid will not be overcooled. As the
thermostatic valve 21 opens wider as it will
do as the liquid becomes hotter, the amount
of liquid flowing into the tank 36 will be
increased and the cross passages brought
into operation will be increased in the same
proportion and thus will the liquid still net
be overcooled, while at the same time, it is
prevented from being overheated. TIn this
way, this system operates automatically to
make the cooling surface of the radiator vary
with the needs of the conditions at each pe-
riod of time. .

A further advantage of this system lies in
the fact that volatile non-freezing solutions
can be used without an excessive loss from
evaporation. :

A still further advantage of this system
resides in the fact that thermostatic metal
is used in the place of thermostatic contain-
ers filled with liquid, which latter as is well
known soon lose their active material and
become inactive, while there is no such dis-
advantage accompanying the use of the me-
tallic form of thermostat.

A still further advantage of the system
is to be found in the fact that the pipe 23 is
so connected to the system that there is a
known and constant pressure of liquid on
the valve 21 from the jacket instead of a
variable pressure when the pump speed
changes, and therefore, the temperature at
which the thermostats will operate can be
ascertained and the thermostat 22 can be
calibrated with accuracy. In other words,
if the thermostat 22 is set to operate at
say 125° with the pump running at say 300
revolutions a minute, and should the pump
speed be increased to 3000 revolutions a
minute, the pressure head developed by the
pump on the valve 21 would not be increased
to a point where the liquid in the system
would have to reach a temperature of say
205° as in the prior systems before the said
valve 21 could open, for its gravity head
of liquid is substantially unaffected by
changes of pump speeds. In the prior sys-
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tem, on the other hand, the thermostatic

“valves work not against a gravity head which

remains unaffected by the pump speeds but
by pressures of liquid that are prefoundly
changed when the speed of the pump
changes. Therefore, the valve 21 of this
system will always operate at substantial-
ly the same temperature independently of
the speed of the pump. - :

It now will be rlear that it is an import-
ant feature of this invention that the liquid
is .only filled to the level of the cock 37, and
that the tank 3 is of a capacity greater than
that of the radiator 12, for under such eon-
ditions the pump cannot of itself create any
pressure on the valve 21, and thus interfere
with the operation of the latter. )

It will further be clear that the gravity
feed through the radiator through the pipe
23 constitutes another important feature of
the invention, for with this feed no matter
how low the liquid may get in the jacket,
there will always be some left in the bottom
of the radiator to feed the pump, and there-
fore there will always be some liquid return-
ing to the upper portion 2 of the jacket, and
preventing the overheating of the engine.

It is obvious that those skilled in the art
may vary the details of construction as well
as the arrangements of parts without depart-
ing from the spirit of the invention and
therefore I do not wish to be limited to the
above disclosure, except as may be required
by the claims.

What is claimed is:—

1. In a cooling system for internal com-
bustion engines the combination of a jacket;
a tank; a fluid conducting connection be.
tween said tank and said jacket; a radiator;
a second fluid conducting connection between
said jacket and said radiator; a passage be-
tween said tank and said radiator; thermo-
static means for controlling one of said con-
nections; and means for returning cooled
liquid from said radiator to said jacket. -

2. In a cooling system for internal com-
bustion engines the combination of a jacket;
a tank; a fluid conducting connection be-
tween said tank and said jacket; a radiator;
a second fluid condueting connection oper-
ated by gravity between said jacket and said
radiator; a passage between said tank and
said radiator, thermostatic means for con-
trolling one of said connections; and means
for returning cooled liquid from said radia-
tor to said jacket.

3. In a cooling system for internal combus-
tion engines the combination of a jacket di-
vided into a plurality of portions; passages
for passing liquid from one portion to an-
other portion of said jacket; a tank a fluid
conducting connection between said tank and
one portion of said jacket; a radiator; a sec-
ond fluid conducting connection between an-

tor; a passage hetween said tank and said
radiator ; thermostatic means for controlling
one of said connections; and means for re-

turning cooled liquid from said radiator to

said jacket. . : S

4. In a cooling system for internal com-
bustion engines the combination of a jacket;
means for dividing said jacket into upper
and lower portions; a passage for connect-
ing said upper and lower portions; a radia-
‘tor provided with a side tank; means for
passing liquid from the upper portion .of
said jacket into said side tank; means for
passing liquid from the lower portion of
said jacket into. said side ‘tank; means to

draw-said liquid from said side tank; and:

means to pass said liquid back into said
jacket. ' : .

~ 5, In a cooling system for internal com-
bustion engines the combination of 4 jacket;
means for dividing said jacket into upper
and lower portions; a passage for connect-
ing said upper and lower portions; a radia-
tor provided with a side tank; means com-
prising a tank associated with said radiator
for passing liquid from the upper portion

-of said jacket into said side tank; means for

passing liquid from the lower portion of said
Jjacket into the lower portion of said side
tank; means to draw said liquid from said
side tank ; and means to pass said liquid back
into said jacket. .

6. In a cooling system for internal com-
bustion engines the combination of a jacket;

~ means for dividing said jacket into upper

and lower portions; a passage for connecting
said upper and lower portions; a radiator
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provided with a side tank; means compris- .

ing a pair of tanks in series associated ‘with
said radiator for passing liquid from the up-

105

per portion of said jacket into the upper por- .

tion of said side tank; means for passing
liquid from the lower portion of said jacket
into said side tank; means to draw said lig-
uid from said side tank; and means to pass
said liquid back into said jacket. -

7. In a cooling system for internal com-
bustion engines the combination of a jacket;
means for dividing said jacket into upper
and lower portions; a passage for connect-
ing said upper and lower portions; a radia-
tor provided with a side tank; means for
passing liquid from the upper portion of

said jacket into said side tank; gravity act-.

ing means for passing liquid from the lower

portion of said jacket into the lower por-

tion of said side tank; means comprising a
pump to draw said liquid from said side
tank; and mesans to pass said liquid back
into said jacket.

8. In a cooling system for internal com-
bustion engines the combination of a jacket;
a tank; fluid conducting connections between
said jacket and tank; a second tank; a pas-

other portion of said jacket and said radia- sage between said first and second named
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tanks; means for controlling said last named
passage; a radiator provided with cooling
passages associated with said tanks and pro-
vided with a side tank into which said sec-
ond tank empties: a pump; fluid conducting
connections including the cooling passages
of said radiator connecting said pump with
said jacket; and fluid conducting connec-
tions from said pump for delivering liquid
to said jacket.

9. In a cooling system for internal com-
bustion engines the combination of a jacket;
a tank; fluid conducting connections between
said jacket and tank; a second tank; a pas-

sage between said first and second named

tanks; automatic means for controlling said
last named passage; a radiator provided with
cooling passages associated with said tanks
and provided with a side tank into which
said second tank empties; a second side tank
associated with said radiator; a pump; fluid
conducting connections including the cool-
ing passages and the second side tank of said
radiator connecting said pump with said
jacket; and fluid conducting connections
from said pump for delivering liquid to said
jacket.

10. In a cooling system for internal com-
bustion engines the combination of a jacket
a tank; fluid conducting connections between
said jacket and tank; a second tank; a pas-
sage between said first and second named
tanks; means for controlling said last named
passage; a radiator provided with cooling
passages associated with said tanks, and pro-
vided with a side tank into which said sec-
ond tank empties; a second and gravity ac-
tuated fluid conducting connection between
said jacket and said side tank; a pump; fluid
conducting connections including the cooling
passages of said radiator connecting said
pump with said jacket; and fluid conducting
connections from said pump for delivering
liquid to said jacket.

11. In a cooling system for internal com-
bustion engines, the combination of a jacket
divided into two portions; passages between
said portions; a radiator provided with a re-
ceiving and a delivering side tank and hav-
ing passages joining said tanks; fluid con-
ducting connections between each jacket por-
tion and the receiving side tank; a thermo-
static valve controlling one of said last
named connections; and means to return the
liquid from the delivering side tank back
into said jacket. :

19, In a cooling system for internal com-
bustion engines, the combination of a jacket
divided into two portions; passages between
said portions; a radiator provided with a
receivine and a delivering side tank and
having passages joining said tanks; fluid
conducting connections between each jacket
portion and the receiving side tank; a ther-
mostatic valve controlling each of said last

1,640,247

named connections; and means comprising
a pump to return the liquid from the de-
livering side tapk back into said jacket.

18. The process of operating a cooling sys-
tem of an internal combustion engine which
consists in drawing the liquid out of the
radiator and storing said liquid while the
engine is heating up; automatically deliver-
ing the hot liquid to the lower portions only
of the radiator to be cooled after the engine
is sufficiently warm to insure a satisfactory
operation; and thereafter automatically
causing varying portions of the cooling sur-
faces of the radiator to come into use, in
accordance with the temperature of said
Hquid.

14. The process of operating a cooling sys-
tem for an internal combustion engine pro-
vided with a jacket which consists in draw-
ing the liquid out of the radiator and storing
said liquid while the engine is heating up;
automatically delivering the hot liquid di-
rectly from the bottom portion of said jacket
to the radiator to be cooled at the bottom
portions only of said radiator after the engine
is sufficiently warm to insure a satisfactory
operation; and thereafter automatically
causing varying portions of said cooling sur-
faces of the radiator to come into use, in
accordance with the temperature of said
liquid.

15. In a cooling system for internal com-
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bustion engines the combination of a jacket .

provided with two separated chambers
joined by a passage; a radiator; a plurality
of condnits between said jacket and one side
of said radiator. one of said conduits being
of the gravity fluid type; and a conducting
passage including a pump between the other
;;ide of said radiator and each of said cham-
ers.

16. In a cooling system for intern~! com-
bustion engines, the combination of a jacket;
a radiator; a gravity fluid conducting con-
nection between the lower portion of said
jacket and the lower portion of one side of
said radiator: an additional fluid conducting
connection between said jacket and the upper
portion of the same side of said radiator;
and a return passage between the upper por-
tion of said jacket and the other side of said
radiator.

17. Tn a cooling system for internal com-
bustion engines the combination of a jacket:
a radiator provided with a cooling circuit
including a storage tank; a gravity fluid
conducting connection from said jacket to
the lower portion of one side of said radi-
ator: a fluid conducting connection from the
lower portion of the other side of said radi-

“ator to said jacket; and means for control-

ling the area of the cooling surface that is
active in accordance with the heat to be
dissipated from the system.

18. In a cooling system for internal com-
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bustion engines, the combination of a jacket;
a radiator provided with a cooling circuit in-
cluding a storage tank; a gravity fluid con-
ducting connection from the lower portion
of said jacket to the lower portion of said
radiator on one side; a fluid conducting con-
nection from the lower portion of the other
side of said radiator to said jacket; and
automatic means for controlling the area of
the cooling surface that is active in said
radiator in accordance.with the heat to be
dissipated from the system.

19. In u cooling system for internal com-
bustion engines the combination of a jacket;
means for limiting the amount of liquid in
the system; means including a storage tank
for maintaining the hydrostatic pressure in
the jacket substantially constant: and auto-
matic means for controlling the flow of said
jacket subjected to said pressure.

20. In a cooling system for internal com-
bustion engines the combination of g jacket;

means for limiting the amount of liquid in
the system; means including a storage tank
for maintaining the hydrostatic pressure in
the jacket substantially constant; means for
passing liquid out of the jacket under the
action of gravity; and means subjected to
said pressure for controlling said second
named means. -

21. The process of operating a cooling
system for an internal combustion engine
associated with a jacket and a radiator
having cooling surfaces, which consists in
drawing liquid out of said radiator and

storing said liquid while the engine is heat-
ing up; passing hot liquid by gravity direct-
Iy from the bottom portion of said jacket
over the lower portions only of sdid sur-
faces; and causing the area of said surfaces
in contact with said liquid to increase with
the heat in said liquid.

In testimony whereof T affix

my signature.
WELLINGTON

W. MUIR.
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