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This invention relates to engine cooling systeins and 
has particular relation to an engine cooling System espe 
cially applicabie for automotive and other uses. 

Engine cooling systems for automotive and other uses 
now have engine thermostats for controlling the flow of 
ccoling fluid in a conduit extending between the head 
of the engine and the radiator. Such thermostats either 
cut off Gr greatly restrict the circulation between the en 
gine jacket and the radiator when the temperature of the 
cooling fiuid decreases in cold weather or at other times. 
It is now customary to provide a by-pass between the inlet 
passage sading to the cooling fluid circulating punp and 
the outlet condit anterior to the thermostat. This by-pass 
passage will cause circulation of cooling fluid between 
the engine head and the engine block when the thermostat 
cuts off or restricts the flow of cooling fluid from the engine 
head to the radiator. 

it is now proposed to sinplify and to improve the prac 
Lice referred to by providing a cooling fluid circuiating 
puimp with iiipelier means of different capacities. Such 
inte: Isr means of different capacities actually provide 
ociing filiid circulating pumps of different capacities 
inich can be enployed for the foregoing and other pur 

3oses useful in engine construction. These pumps may be 
onstruciad as a unitary structure, may be driven by the 
engine fan driving pulley and may be mounted in a casing 
on the frent end of the engine as is now the practice in 
constructing engines for automotive and other uses. 

Cine of the pumps referred to is formed on the back and 
the other on the front of the impeller means so that one 
may be estigioyed in the usual manner for circulating 
cooling fluid between the engine jacket and the radiator 

the engine while the other may be employed in by 

: 

g cooling fitid between the head and the block 
of the engine. Since the pump at the rear of the impeller 
means is directly in front of the region between the head 
and the block where such cooling fluid circulating pumps 
are now incunted, it is a simple matter to provide a by 
pass from the head and leading to the inlet side of the 
pump referred to. 
The two pumps are provided with a common outlet 

passage connected to the jacketed space within the block 
so that whether the flow of fluid from the head to the 
radiator is or is not restricted there will be a circulation 
of cooling fuid in the jacket space within the engine and 
between the engine head and the engine block. 

in the drawings: 
Figure is a fraginentary side elevational view of an 

engine having a cooling system embracing the principles 
of the invention. 

Figure 2 is a vertical sectional view of a part of the 
engine, taken substantially in the planes of lines 2-2 on 
Figure 3 leoking in the direction of the arrows thereon, 
and illustrating particularly the front of the engine block 
and head and the cooling fluid circulating pump means 
employed in the system and supported on the front of the 
engine. 
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Figure 3 is a view taken from the back of the pump 

casing employed in the structure disclosed by Figure 2 
and taken. Substantially in the plane of line 3-3 on Fig 
tire 2. A part of the back wall of the pump casing is 
broken away in Figure 3 so as better to illustrate the pump 
impeller means employed therein. 

figure 4 is a diagrammatical illustration of the engine 
cooling systern embraced in the structure disclosed by 
the preceding figures. 

In the structure disclosed by Figure 1 the engine 10 
comprises an engine cylinder block 11 and an engine head 
2 bolted or otherwise secured together in a conventional 
manner. The engine 10 comprises a plurality of aligned 
cylinders 3 which are jacketed as at 4 within the head 
and as at 6 within the block for the purpose of circulating 
cooing water or other fluid for cooling the cylinders 13 
of the engine. The jackets 4 and 6 of the head and 
block are provided with lower and upper walls 17 and 18 
respectively. Openings such as that indicated at 19 are 
formed through the walls 16 and i7 around the various 
cylinders 3 of the engine to provide restricted flow of 
cooling fluid between the cavities formed within the jack 
ets 4 and 6 of the head and block 12 and 11 respectively. 
The cooling cavity within the jacket 4 is provided with 

an outlet 25 from which cooling fluid is adapted to flow 
through a conduit indicated at 23 from the head 12 to 
the engine radiator 22. The conduit 23 comprises a hose 
coupling 24 adapted to be connected between a flanged 
coupling 25 Secured to the outlet 2 and an inlet tube 
26 which opens into the upper tank 27 of the radiator 22. 
Heated cooling fluid within the head 2 is adapted to 
flow to the upper part of the radiator 22 through the con 
duit 23. However, such flow of fluid may be interrupted 
or greatiy reduced by an engine thermostat or a thermo 
static valve which is indicated generally at 29. The ther 
mostat 29 is secured between the coupling 21 and the 
member 25 in Such manner that the valve part of the 
therinostat 29 which is indicated by the numeral 31 may 
restrict or prevent the flow of fluid through the conduit 23 
when actuated by expansion or contraction of the bellows 
32 by which the valve 3i is actuated. 
The cooling fluid return conduit 33 by which cooling 

fluid may return from the bottom part of the radiator 22 
to the pump 4 of the engine iO comprises a flexible hose 
or conduit 34 adapted to be secured between an outlet 
tube 36 communicating with a tank 37 at the bottom of 
the radiator 22 and an inlet conduit 33 which leads to 
the interior of a casing 39 of the cooling fluid circulating 
pumping means 49. 

While the pump casing 39 may be constructed in any 
desired manner, in the present instance the casing 39 com 
prises a back wall 4i upon which the pumping means 40 
may be secured in any suitable manner to the front of 
the engine 10 as by bolts 45 extending through aligned 
openings in the casing 39, the back wall, 4i and into 
threaded openings formed in the block 11. The back wall 
4 may be secured to the front part 42 of the casing 39 
in any suitable manner as for example by screws. 43. 
The interior of the casing 39 adjacent the back wall 4 
may be formed to provide a cavity adapted to receive 
a centrifugal impeller or pump indicated generally by the 
numeral 44. The pump or impeller 44 is rigidly secured 
on the rear end of a shaft 46 mounted in a bearing 47 
formed in casing 39 adjacent the front end thereof. Ex 
ternally of the casing 39 the front end of the shaft 46 
has rigidly secured thereto the hub 48 of a pulley 50. The 
pulley 50 may be driven by a beit 49 from a pulley secured 
to the front end of the crankshaft of the engine 10. The 
front end of the hub 48 of the pulley 50 is ordinarily 
positioned directly behind the central part of the engine 
radiator 22 and may therefore be employed for driving 
an engine fan 51. The fan 51 may be secured to the hub 
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of the pulley by any suitable means such as screws indi 
cated at 52. The side of the impeller 44 adjacent the 
back wall 41 may be formed in such a way as to provide 
impeller vanes indicated at 53 which actually provide a 
centrifugal pump on the rear of the impeller 49 and which 
in the present instance is also indicated by the numerai 53. 
Impeller 44 on the front side thereof is also formed in 
Such manner as to provide impeller vanes 54 which like 
wise provides a centrifugal pump which in the present 
instance is also indicated by the numeral 54. The vanes 
53 and 54 may be formed in any suitable manner although 
in the present instance they are spaced from one another 
and disposed spirally upon the opposite surfaces of the 
impeller 44 within the circular peripheral edge of the im 
peller 44. The vanes 53 are shorter in length than the 
vanes 54 so that the pump. 53 is of less cooling fluid cir 
culating capacity than the pump 54. The casing 39 and 
the impeller 44 are formed in such a way as to provide an 
nular inlet passages 56 and 58 respectively communicating 
with the inlet sides of the pumps 53 and 54. The inlet 
passages 56 and 58 in the present instance are annular 
passages Surrounding the shaft 46 and concentrically dis 
posed with respect thereto. The casing 39 is also formed 
in such a way as to provide an annular outlet or fluid col 
lecting passage 59 which is disposed in the casing 39 
around the impeller 44 and in open communication with 
the outlet sides of the pumps 53 and 54. The annular 
inlet passage 58 communicates with the return passage 38 
leading from the radiator 22 of the engine. The annular 
inlet passage 58 also supplies cooling fluid to the inlet 
side of the pump 54. The annular inlet passage 56 com 
municates with the interior of the jacket 14 surrounding 
the head 10. This communication is provided by a pas 
Sage 60 formed by an opening 6 in the back wall 41 
which then communicates with an opening 62 formed in 
the front corner of the block 11 and which in turn com 
municates with an opening 63 formed in the lower wall 
17 of the head 12. 
The annular. inlet passage 56 therefore will tend to 

Supply cooling fluid from the interior of the head 12 to the 
inlet side of the pump 53. The collecting passage 59 will 
receive the fluid delivered by the two pumps 53 and 54. 
Since the vanes 53 and 54 on the impeller 44 are spirally 
formed adjacent the peripheral edge of the impeller 44 it 
will be apparent that the fluid within the collecting pas 
sage 59 will be under a static fluid pressure determined 
by the capacity of the pumps 53 and 54. Since the vanes 
54 are considerably larger than the vanes 53 and since the 
passage 59 is not large in comparison to the size of the 
vanes 54 it will be apparent that the pressure developed 
by the vanes 54 in the passage 59 will be great enough 
to prevent any substantial pumping of fluid by the vanes 
53 when a relatively unrestricted quantity of cooling fluid 
is supplied to the inlet passage 58. Such unrestricted Sup 
ply of fluid will be provided in the inlet passage 58 when 
the valve 31 of the thermostat 29 is in fully open position. 
Under such circumstances it will be apparent that the flow 
of fluid from the interior of the head 2 to the collecting 
passage 59 and delivered by the pump 53 will be of a 
negligible quantity. 
However when the valve 31 of the thermostat 29 either 

closes or materially restricts the flow of fluid through the 
conduit 23 then it will be apparent that the supply of 
fluid to the inlet passage 58 will be restricted. Under such 
conditions the capacity of the pump 54 to deliver fluid to 
the collecting passage 59 will be reduced and the pump 
53 thereupon will pump fluid from the interior of the 
head 12 to the collecting passage 59 through the passage 
60. . 
The circulation of cooling fluid through the bypasspas 

sage 60, when the coolant is not circulated through the 
radiator 22, is to prevent parts of the cooling fluid in 
the engine from becoming hotter than other parts, thereby 
preventing localized boiling. However, to prevent such 
localized boiling of the cooling fluid does not require the 
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4. 
same rate of coolant circulation needed to pass the coolant 
through the radiator. Consequently, by providing im 
peller means of different fluid circulating capacities, a 
saving in engine power may be realized by employing the 
impeller means of lesser circulating capacity, impeller 
53, when only a slow rate of fluid circulation is required. 

It will be apparent that in either event the fluid sup 
plied to the collecting passage 559 by either of the pumps 
53 or 54 will be delivered to the interior of the block 
through the return passages indicated generally at 66. 
The return passages 66 are formed by a spaced pair of 
openings 67 and 68 which are formed in the back wall 
41 of the pump casing 39 and by aligned openings 69 
which are formed in the front wall 70 of the jacket 16 
of the block 11. 

It will be apparent that the conduit 33, the supply pas 
sage 58, the passage through the pump 54, the collecting 
passage 59 and the passage 66 all constitute return con 
duit means 7i by which the coolingfiuid may be circulated 
from the radiator 22 to the jacket of the engine 10. It 
will also be apparent that the passage 66, the inlet pas 
sage 56, the passage through the pump 53, the collecting 
passage 59 and the passages 66 constitute a by-pass pas 
sage 72 where cooling fluid may be circulated between 
the head 12 and the block 11 without passing through the 
radiator 22. It will also be apparent that the collecting 
passage 59 and passages 66 are common passages between 
the return passage 71 and the by-pass passage 72. It will 
be further apparent that the head 12 may be removed 
from the engine without disturbing the mounting of the 
pumping means 40 on the front end of the block 1, and 
this notwithstanding the fact that the interior of the head 
is normally connected to the inlet 56 for the by-pass 
pump 53. The registering passages 63 and 62 formed 
in the head 12 and the block 11 and leading through the 
opening 61 in the back wall 41, make this possible. 

I claim: 
1. An engine cooling system comprising an engine block 

having a plurality of aligned cylinders therein and a head 
for said block, said head and said block each having cool 
ing fluid jackets therein in restricted communication with 
one another, an engine radiator, cooling fluid pump means 
for said engine, said pump means having centrifugal im 
peller means of different fluid circulating capacities and 
a casing for said impeller means, an annular fluid col 
lecting passage formed in said casing around said impeller 
means and communicating with the outlet side of each 
of said impeller means, inlet passage means extending 
through said jacket of said block and connecting the 
jacket of said head with the inlet side of the one of said 
impeller means of lesser fluid circulating capacity, a sep 
arate inlet passage means connecting said engine radiator 
with the inlet side of the other of said impeller means hav 
ing the greater fluid circulating capacity, outlet passage 
means connecting said collecting passage to the interior 
of the jacket of said block, a conduit connecting the jacket 
of said head to said radiator, and a thermostat in said 
conduit for controlling the flow of fluid therein. 

2. A cooling fluid circulating pump comprising a casing 
having a removable back wall and a rotatable shaft jour 
naled therein and terminating at said back wall, means on 
said shaft externally of said casing for driving said shaft, 
rotatable centrifugal impeller means mounted on said 
shaft within said casing extending radially in parallel rela 
tion to said back wall, an annular inlet passage means 
formed in said casing and around said shaft and at one 
side of said impeller means, a second annular inlet passage 
means formed in said casing and around said shaft and 
on the opposite side of said impeller means, centrifugal 
impeller vane means formed on opposite sides of said im 
peller means and having the inlet sides thereof each com 
municating with one of said inlet passage means, said im 
peller vane means having different capacities for pumping 
fluid within said casing, an annular fluid collecting pas 
sage formed in said casing around said impeller means and 
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in directly opposed relation to each of said impeller vane 
riaeans, conduit means adapted to connect said inlet pas 
Sage means communicating with said vane means of larger 
capacity to an engine radiator, conduit means adapted to 
connect said inlet passage means communicating with 
said vane means of smaller capacity to the interior of an 
engine head, and conduit means adapted to connect said 
collecting passage means to the block of an engine said 
two last mentioned conduit means being adapted to extend 
through said back wall. 

3. An engine cooling system comprising an engine 
block having a plurality of aligned cylinders therein and 
a head for said block, said head and said block each having 
cooling fluid jackets therein in restricted communication 
with one another, an engine radiator having cooling fluid 
inlet and outlet means, cooling fluid pump means for said 
engine, said pump means having centrifugal impeller 
means therein and a casing enclosing said impeller means, 
a pair of inlet passage means formed in said casing and 
communicating with the inlet side of said impeller means, 
outlet passage means formed in said casing and con 
municating with the delivery side of said impeller means, 
cooling fluid conduit means connecting said radiator out 
et means to one of said pair of said inlet passage means, 
cooling fluid conduit means connecting said cooling fluici 
jacket in said head to said radiator inlet means, an engine 
thermostatin said last mentioned conduit means for open 
ing the cooling fluid passage through said last mentioned 
conduit means when the temperature of the cooling fluid 
in said engine increases to a predetermined value, cool 
ing fluid conduit means connecting said outlet passage 
means to said cooling fluid jacket in said block, and cool 
ing fluid conduit means connecting the other of Said pair 
of inlet passage means to said cooling fluid jacket in said 
head, said last mentioned conduit means being in oper 
communication with said cooling fluid jacket in Said head 
in any position of said engine thermostat and throughout 
the operation of said engine. 

4. An engine cooling system as defined by claim 3 and 
in which said cooling fluid conduit means connecting said 
other of said pair of inlet passages to said cooling fluid 
jacket in said head extends throught said block. 

5. An engine cooling system as defined by claim 3 and 
in which said casing enclosing said impeller means has 
a wall secured to said block, said wall having said cooling 
fluid conduit means connecting said other of said pair of 
inlet passage means to said jacket in said head and said 
cooling fluid conduit means connecting said outlet pas 
sage means to said cooling fluid jacket in said block 
extend through said wall and a wall of said block. 

6. An engine cooling system as defined by claim 3 
and in which said impeller means includes impeller means 
of different fluid pumping capacities and said pair of 
inlet passage means formed in said casing communicate 
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with the inlet side of said impeller means of different 
pumping capacities in said casing with the one of said 
impeller means of the lesser pumping capacity being 
connected to said cooling fluid conduit means connecting 
said other of said pair of inlet passage means to said 
cooling fluid jacket in said head. 

7. A cooling fluid circulating pump comprising a cas 
ing having a removable back wall and a rotatable shaft 
journalled therein and terminating at said back wall, 
means on said shaft externally of said casing for driving 
said shaft, rotatable centrifugal impeller means mounted 
on said shaft within said casing and extending radially in 
paralleled relation to said back wall, annular inlet pas 
sage means formed in said casing and around said shaft 
at one side of said impeller means, a second annular inlet 
passage means formed in said casing and around said 
shaft and on the opposite side of said impeller means, cen 
trifugal impeller vane means formed on opposite sides 
of said impeller means and having the inlet sides thereof 
each communicating with one of said inlet passage means, 
said impeller vane means having different capacities for 
pumping fluid within said casing, an annular fluid collect 
ing passage formed in said casing around said impeller 
means and in directly opposed relation to each of said 
impeller vane means, conduit means adapted to connect 
said inlet passage means communicating with said vane 
means of larger capacity to an engine radiator, conduit 
means adapted to connect said inlet passage means com 
municating with said vane means of smaller capacity to 
the interior of an engine head, and conduit means adapted 
to connect said collecting passage means to the block of 
an engine, said two last-mentioned conduit means being 
adapted to extend through said back wall, and means for 
securing said back wall of said casing to the block of 
an engine with said inlet and said spaced outlet passage 
means aligned with inlet and outlet opening means formed 
in said block. 
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