July 1, 1958 F. S. BASTER 2,841,127

COOLING SYSTEM

. Filed Feb. 16, 1955 3 Sheets-Sheet 1

4z
161
}
34 |
= N
s 1
4z

18 A" _ i

N

Fis. 2 INVENTOR,

foresT S [Basree

) BY
RICHEY, WATTS, EDGERTON ¢ M<NENNY
mz/m;

ATTOENEYS



July 1, 1958 F s BASTER 2,841,127
COOLING SYSTEM

Filed Feb. 16, 1955 3 Sheets—Sheet 2
[=.3
Z@ 2 X >4 %
"ITL(Z/':\\'U . [
NP 5z
™~/8 3z A < . ) i %
' 44 ——
[
| 64
i
O
RN - Q 4o
N 4
7
]
( 76
2 =
‘ ye==1 ¢4 I} >
——Ak N
7 ( \ /6
Z N H i
| = ' 3\ //
N [ S ’ =
P — r ;/
= Nt
60 i ] I /:,:
| 1 N
] =
/f//// /
i

INVENTOR.
FoeesT S Basree

BY
RICHE Y, WATTS EDGERTON ¢ MNENNY

ATTOENEYS



July 1, 1958 F. S. BASTER 2,841,127
COOLING SYSTEM
Filed Feb. 16, 1955 3 Sheets-Sheet 3

34 Ti=E. 5

INVENTOR,
FoeesT S Basree

BY '
RICHEY, WATTS, EDGECTON ¢ MENENNY

///Z%M

ATTORNEYS



United States Patent O

2,841,127
Patented July 1, 1958

1CE€

1

2,841,127
COOLING SYSTEM
Forest 8. Baster, Cleveland, Ohio, assignor to The White
Igl(l)itor Company, Cleveland, Ohio, a corporation of
o
Application February 16, 1955, Serial No. 488,589
7 Claims.  (Cl. 123~41.1)

This invention relates ‘to engine cooling systems and
more particularly to a “closed” or pressure type cooling
system.

One of the primary objects of this invention is to pro-
vide a cooling system which is simple in design and op-
eration and which reduces the most frequent causes of
trouble in truck circulating systems,

A long-standing problem in the operation of a truck
over the road is trouble in the engine cooling system re-
sulting from the presence of. dirt, scale and lime deposits.
These accumulations are introduced into .the cocling sys-
tem by frequent refilling with water which is sometimes
chemically harmful and oftentimes dirty. These effects
may be minimized by reducing the need for frequent re-
filling which reduces accordingly the amount of fluids
entering the cooling system. By providing a pressure
system having certain components, the need for frequent
refilling is eliminated, thus reducing the over-all main-
tenance needed for the cooling system. The features
which are included in my novel cooling system, the pre-
ferred embodiment which is disclosed herein, are effec-
tive to accomplish this result and yet simple in structure
and maintenance. _

A check valve is provided in the connection from the
surge tank to the water pump inlet which serves to pre-
vent reverse flow from the engine to the surge tank when
large volume vapor pockets would otherwise form. How-
ever, the check valve does not restrict additional coolant
from entering the circulation stream as meeded. - An air
separator mounted at the engine outlet serves as a collect-
ing point for the elimination -of ‘air and vapor bubbles
which would -otherwise tend to travel through the cool-
ing system. These two units functioning together enable
the system to operate continuously on solid water, there-
by eliminating cavitation and. flashing at the pump and
maintaining 2 more uniform temperature in the engine
under the most adverse conditions. ‘

One condition -of .operation which leads to a problem
in maintaining the coolant in the system eccurs when the
vehicle is operated continually under heavy load condi-
tions and then stopped immediately. A large amount of
heat is built up in the engine and the stopping thereof
does not give the cooling system .an-adequate time to dis-
sipate such heat. In' previeusly used cooling .systems,
the coolant would be vaporized in the engine-and a sud-
den increase in volume would force the coolant to over-
flow. and it would be lost. The provision of the check
valve preventing reverse flow to the surge tank results
in a positive head pressure being maintained on the en-
gine and prevents the flow of large quantities of coolant
into the surge tank and out of the overflow.

Accordingly, it is an important .object of this inven-
tion to provide a cocling system for an internal combus-
tion engine in which the components function to main-
tain a constant supply ‘of solid coclant in all parts of the
system. - ] .

Another important object of this invention is fo provide
a cooling system for an ‘internal combustion engine hav-
ing means for removing the air bubblés and vapor from
the coolant as it is discharged from the engine.

A still further important object of this imvention s to
provide a non-return valve between the discharge of the
engine cooling jacket and the top tank of the system.
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Another object of the invention is to provide a cool-
ing system for an internal combustion engine which is
vented to the top tank of the cooling system in such a
manner that all parts of the system will be filled with
coolant at all times.

Other  objects and advaniages more or less ancillary
to the foregoing, and the manner in which all the vari-
ous objects are realized, will appear in the following de-
scription, which considered in connection with the ac-
companying drawings, sets forth the preferred embodi-
ment of the invention.

In the drawings:

Fig. 1 is a side view of an engine and cooling system
embodying my invention in which the circulation of the
coolant is shown with the thermostat closed.

Fig. 2 is a view similar to Fig. 1 in which the circula-
tion is shown with the thermostat open.

Fig. 3 is a fragmentary top view showing in detail the
components of the cooling system.

Fig. 4 is a fragmentary perspective view of the air
separator with parts cut away for purposes of clarity; and

Fig. 5 is a schematic view showing the cooling system
circuits,

Referring first to Fig. 1, the preferred embodiment
of my invention is shown in connection with an internal
combustion engine designated by the numeral 1§. The
engine 3¢ includes the usual cooling water passages 12
surrounding the cylinders 14 and connected with similar
passages around the combustion chamber in the cylinder
head ¥6. The radiator 18 of the fin and tube type is
provided for cooling the water which is discharged from
the engine in the heated condition.

A surge tank 29 i3 mounted on the engine head i§
above the level of the radiator 18 and provides an ex-
pansion chamber for accommodating the variation in
volume of the cooling water as it is heated and cooled.
A fill pipe and cap 22 is provided on the tank 28 for
adding water to the system. The cap 22 is of the type

-which seals the system until a pressure of about 3% to

415 pounds per square inch gage pressure is reached. at
which time the ‘valve in the cap opens to relieve the pres-
sure to the overflow 24, A vent line 36 connscts the
top of the radiator 18 with the top of tank 28 to provide
passage for the air in the radiator to escape to the tank
20 when the system is being filled.

A water pump 28 is mounted ‘on the engine and driven
by a belt 38 in the usual manner for inducing flow in the
coolant circulation system. The inlet of the pump 28
is connected to a thermostat housing 32 as shown dia-
grammatically in Fig. 5. The outlet of the pump 28
discharges directly into the engine cooling jackets, water
being forced to all parts of the engine by the operation of
the pump 28.

The cooled water from radiator 18 is conducted to the
thermostat housing 32 through a flexible hose and pipe
connection 34. ~A thermostatic valve 35 shown in full
line in Fig. 5 closes a passage 38 to the flow of water
when the temperature thereof is below a predetermined
point. This condition occurs during the warm-up period
of engine operation. An air separator 40 is mounted
on: the head 16 and receives the heated water being dis-
charged from the engine. A line 42 connects the sep-
arator 40 with the top of the radiator 18 for conducting
the heated water into the radiator when the thermostatic
valve 36 has opened to the passage 38. A by-pass 44
cconducts the cooling water o passage 4% in the thermo-
static housing 32. When the thermostatic valve 36 is in
the fuil line position, the cooling water may flow through
to the pump inlet and into the engine without restriction.
As the water in the system becomes heated, the thermo-
static valve first moves to the dotted line position 48 at
which conditica a portion of the water flows through. the
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radiator 18 and the remainder of the cooling water flows
through the by-pass 44 to the pump 28. In the dotted line
position 50 of the valve 36 the passage 46 would be
completely closed and all of the flow of the cooling water
would be through the radiator 18, the connection 34, the
passage 38, to the pump 28.

A line 52 interconnects the bottom of the surge tank
20 to the inlet of the pump 28 for supplying additional
water as required to maintain a constant supply to the
pump 28. The hydraulic head pressure on the pump inlet
is constant, it being the difference of the elevation of the
pump inlet and the water level in the surge tank 20.

A check valve 54 is located in the line 52 and disposed
to prevent flow away from the pump inlet which effec-
tively prevents large quantities of coolant from being
discharged into the surge tank 20 as a result of flashing
in the cooling system.

The air separator is shown in detail in Fig. 4. An
annular chamber 56 is formed in the head 16 and a tan-
gential opening 58 is formed in the wall of chamber 56
to induce high velocity rotational flow in the chamber
56 as the coolant enters into the chamber 56 from the
cooling passages in the engine. A tangential discharge
60 conducts the water from the separator 40 to the line
42. A dome 62 forms a pocket for receiving air which
tends. to be forced out at the end of the vortex of the
rotational flow pattern. A vent connection 64 is made
to the vent line 26 from the upper part of the dome 62
to allow the air or vapor bubbles collected therein to
flow into the top of the surge tank 20. Since the cooling
water is at the highest temperature at this time the. air
bubbles in the water are the largest and most easily sep-
arated. Further, the vapor bubbles are removed from
the main stream of the cooling water, thus assuring solid
water in the circulation system external of the engine.

When the engine is started in a cool condition, the
pump 28 immediately begins circulating the coolant
through the engine. Since the thermostatic valve 36 is
closed, all of the cooling water will be recirculated with-~
out benefit of cooling by the radiator 18. When the tem-
perature of the water has reached the predetermined fem-
perature of approximately 175° F. the thermostatic valve
36 begins to open and divides the flow between the by-
pass 44 and the radiator 18. A continued rise in tem-

perature operates the thermostatic valve 36 to increase

the flow of cooling water through the radiator 18. When
the temperature of approximately 195° F. has been
reached the thermostatic valve closes the by-pass 44 and
all of the coolant passes through the radiator 18. It is
noted that due to the continuous circulation, the air sepa-
rator 40 is functioning to remove the air and vapor bub-
- bles from the coolant as it is discharged from the engine.

When the vehicle is operated under adverse conditions
for a considerable length of time and parked immediately,
the overheated portions of the engine continue to heat
the cooling water with the result that the temperature
rises since there is no circulation through the radiator 18
being provided. As a result the water in the cooling
jacket of the engine may be vaporized which tends to dis-
place large volumes of coolant out of the engine 19. At
this condition, the check vavle 54 prevents reverse flow
of the cooling water through the line 52 to the surge tank
20 which would occur in the absence of the check valve
54. The check valve 54 further assures the presence of
water at the inlet of the pump 28 thus preventing vapor
locking and failure of the pump to discharge adequate
quantities of cooling water as required for cooling the
engine.

Although the foregoing description is necessarily of a
detailed character, in order that the invention may be
completely set forth, it is to be understood that the specific
terminology is not intended to be restrictive or confining,
and that various rearrangements of parts and modifica-
tions of detail may be resorted to without departing from
the scope or spirit of the invention as herein claimed.
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I claim:

1. A cooling system for an internal combustion engine
comprising a radiator, pump means for circulating coolant
through the engine and the radiator, a conduit connected
to the top of said radiator, air separator means on said
engine connected with said conduit, a tank above said air
separator and connected thereto, conduit means connect-
ing said tank to the inlet of the pump means, and a one
way valve for preventing flow from said pump inlet to
the tank.

2. A ceoling system for an internal combustion engine
comprising a pump, a radiator, surge tank and conduit
means interconnecting said engine, pump, surge tank and
said radiator to form a circuit, an air separator disposed
in the conduit means between the discharge of the engine
and the top of the radiator, said air separator being vented
to the top of the surge tank, and one way valve means in
the conduit means interconnecting the surge tank with
the pump for limiting flow toward the pump.

3. A cooling system for an internal combustion engine

‘comprising a pump, a radiator, surge tank and conduit

means interconnecting said engine, pump, surge tank
and said radiator to form a circuit, an air separator dis-
posed in the conduit means between the discharge of the
engine and the top of the radiator, a vent connection be-
tween the air separator, the top of the radiator and the
top of the surge tank, and one way valve means in the
conduit interconnecting the surge tank with the pump for
limiting flow toward the pump.

4. A cooling system for an internal combustion engine
comprising a pump, a radiator, surge tank and conduit
means interconnecting said engine, pump, surge tank, and
said radiator to form a circuit, an air separator disposed in
the conduit means between the discharge of the engine
and the top of the radiator, a vent connection between
the air separator, the top of the radiator and the top of
the surge tank, one way valve means in the conduit in-
terconnecting the surge tank with the pump for limiting
flow toward the pump, and thermostatic control means for
providing circulation for the coolant without passing
through the radiator.

5. In a cooling system for an internal combustion
engine, a radiator, a pump, and a surge tank above said
radiator and said pump, conduit means interconnecting
the engine, radiator, surge tank and pump, a conduit be-
tween the inlet of the pump and the lower portion of the
surge tank, and non-return valve means in the second
named conduit for restricting the flow therein in a direc-
tion toward said pump inlet.

6. In a cooling system for an internal combustion en-
gine, a radiator, a pump, and a surge tank above said
radiator and said pump, conduit means interconnecting
the engine, radiator, surge tank and pump, a conduit be-
tween the inlet of the pump and the lower portion of the
surge tank, and a check valve in the second named con-
duit for restricting the flow therein in a direction toward
said pump inlet.

7. In a cooling system for an internal combustion
engine, a radiator, a pump, and a surge tank above said
radiator and said pump, conduit means interconnecting
the engine, radiator, surge tank and pump, a conduit be-
tween the inlet of the pump and the lower portion of the
surge tank, non-return valve means in the second named
conduit for restricting the flow therein in a direction
toward said pump inlet and a vent connection between
the top of said radiator and the top of said surge tank,
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