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UNITED STATES 

1909,637 

PATENT office 
ROBERT SCHITTKE, OF LANSING, MICHIGAN 

OIL COOLING SYSTEM. 

Application filed March 31, 1930. Serial No. 440,384. 
This invention relates primarily to a novel 

oil cooling and engine cooling organization; 
but it also includes various novel sub-com 
binations. For example, it is an object of 
the invention to operate an oil pump by a 
direct and co-axial forward extension of a 
camshaft, said pump being preferably car 
ried in an external and accessible position 
adjacent an oil cooler, -as, by a housing 
which extends over a sprocket gear employed 
in the driving of said camshaft; and the 
invention preferably includes novel means 
for feeding or priming said pump from a 
conduit containing lubricant under pressure, 
- such as a conduit extending longitudinally 
of said shaft and included in a gravity or 
pressure oil feed system. 

It is also an object of this invention to 
provide for the direct operation of a water 
pump from a fan shaft-the rotor of said 
pump, when of centrifugal type, being car 
ried by said shaft; and, in preferred embodi 
ments of the invention, in order that the 
pumped water may advance through an oil 
cooler disposed therebelow, a bifurcate or 
other cooler outlet fitting may serve as a 
bracket for the support of not only said 
cooler but said water pump and said fan 
shaft. 

It is an object of this invention to provide 
an oil cooler one of whose water headers is 
integral with a pump chamber (said cham ber preferably carrying a bearing for a fan 
shaft) and the other of whose headers is 
integral with a fitting which serves not only 
to provide for the exit of cooling fluid but for 
the support of said cooler and parts there an oil cooler O. C., and a water pump. W. P. 

Cannshaft 13 is shown as carrying, by means. above. Said cooler is preferably similar in 
type to the Ramsaur-Chase cooler (described 
and claimed in application S. N. 407,730 filed 
Nov. 16, 1929) in that it includes a set of . 
tubes having “hex' ends through which was 
ter may descend while the oil to be cooled 
is advanced transversely therebetween; and, 
in one advantageous embodiment, the cooled 
lubricating fluid may be permitted to de 
scend into a pan in proximity to the intake 
of an additional pump-the latter being or 
dinarily included in a pressure-feed or serv 
ice circuit which supplies various bearings 

and which includes amentioned conduit from which the pump of the cooling circuit is 
primed. . . . . . . . . . . . 
Other objects of the present invention, in 

gluding the positioning of a cooler and pumps 
favorably to direct cooling, may be best ap 
preciated from the following description of 
an illustrative embodiment thereof, taken in 
connection with the appended claims and the accompanying drawings: . . . . 

Figure 1 is a diagrammatic side elevational 
yiew showing an internal combustion engine 
in which one embodiment of the present in vention is incorporated. 
Figure 2 is a vertical section correspond 

ing to a left central portion of Figure 1. 
Figure 3 is a front elevational view, with 

parts sectioned substantially as suggested by 
a line 3-3 of Figure 2. . . . 

Figure 4 is a horizontal sectional view, 
taken substantially as suggested by the 
broken line 4-4 of Figure 3. Referring to that eibodiment of the pres 
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ent invention which has been selected for . 
purposes of illustration, an engine block 11 
is shown as having secured therebelow an oil 
pan 12 and as comprising (along with nu 
merous usual parts) a camshaft 13, driven 
(through a sprocket chain, of usual type) by 
a terminally secured gear 14-the latter be 
ing enclosed within a housing 15. At the 
front of the block 11, there is shown a fan F 
to advance air for a cooling effect, a radiator 
R being shown in front thereof. 

Doming now to novel features of the pres 
ent invention, the block 11 is shown carry ing, at the front thereof, an oil pump.O.P. 

of screws 16 (which serve also to retain the 
gear 14) a plate 17, having a non-circular cen 
tral opening at 18, -the parts last referred to 
being employed to transmit rotation to an ex 
tension shaft 19, terminally interfitting with 
in said opening. The shaft 19 is shown as extending through a bearing 20, provided 
upon the housing 15, and as adapted to im 
part movement to a rotor in the form of a gear 21, -cooperating with a companion gear 
22 and housed within a concave and fixed ele- 100 
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ment 23, serving as an oil pump chamber. 
This chamber may be secured to the housing 
15 by means such as screws 24; it may be pro 
vided with an oil inlet at 25 and with an oil 
outlet at 26; and, if desired, resilient means 
such as a compression spring 27, within a 
bearing thimble 28, may cooperate with an 

O 

15 

20 

outer terminal bearing plate 29 in normally 
maintaining the shaft extension 19 in the 
illustrated relation to camshaft 13. . . . . . . . 
The camshaft 13 is shown as provided with 

a central and longitudinally extending con 
duit 30, which may be included in a pressure. 
lubricating system; and, in order to assure 
the presence of sufficient lubricant for a prim 
ing effect in an oil pump located and con 
structed in the described manner, not only 
the mentioned thimble 28, the mentioned ex 
tension shaft 19 and the bearing plate 29, but 
also any additional interposed element such 
as a washer 31, serving as an abutment for 
spring 27, may be provided with openings, as 
at 32,33, 34 and 35, co-axial with the men 
tioned conduit 30 and communicating, by an 

25 

30 

It will be obvious that means of the 
scribed charact be employed to pump 

inclined passage 36, with the interior of the 
oil pump chamber provided by the concave 
element 23, or its equivalent. 

de 

oil into any suitable pressure reservoir or 
elevated container, permitting direct or in 

35 

40 

45 

50 

55 

60 

85 

direct flow into a pressure or gravity system, 
or other lubricating system, including the 
mentioned conduit 30; but the oil pump out 
let 26 is herein shown as connected, by a pipe 
37, with the oil cooler O. C.; and this oil 
cooler preferably includes not only oil head 
ers (which may be comprised in a main cast 
ing 39, with which an oil inlet fitting 40 and 
an oil outlet fitting 41 may communicate) 
but also a water inlet header element 42 and 
and a water outlet header element 43-the 
latter being shown as a downwardly bifurcate 
bracket which is integral with water delivery 
fittings 44, 44, provided with means for their 
direct attachment to the engine block 11, op 
posite openings into the jacket thereof. 
Between the main casting 39 and the re 

spective water headers 42 and 43, there may 
be interposed horizontally extending frames 
or plates 45 and 46, optionally associated 
with gaskets 47 and 48, said frames or plates 
being constructed to receive and interfit with 
hexagonal terminal portions 49 of substan 
tially cylindrical tubes 50,-the ends of said 
tubes being so sweated or otherwise secured 
tqone another and to said plates or frames as 
to conduct water from header 42 to header 
43, and of such external diameter as to permit 
a flow of oil in thin and repeatedly broken 
films transversely therebetween. Means 
such as bolts and/or screws 51, 52 may be em 
ployed to hold the mentioned parts in their 
indicated relationship; and not only the de 
scribed cooler assembly but also a suitable 
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water pump W. P., or said pump and/or a 
suitable fan F may also be supported from 
the water outlet fittings 44, 44. 
In the present invention, the water inlet 

header 42 is shown as integral with a water 
pump chamber casting 53; and this casting is 
shown as having bolted thereto an additional 
casting 54, which serves to provide bearings, 
at 55 and 56, for a fan shaft 57, carrying 
a pump rotor 58. This may serve for the de 
livery of cooling water through a passage 
59, which serves not only as an exit from 
said water pump but as an inlet for the water 
header 42. The fan shaft 57 may be driven 
by means such as a usual pulley 60; it may be 
lubricated through passages, such as are in 
dicated at 61 and 62, in the bearing casting 
54; and said shaft or one of said castings 
should also be provided with a water intake 
opening 63, -such as that shown as connected 
ER." pipe 64, extending toward the radia 
tor R. 

It will be understood that any desired al 
ternative water connections might be pro 
vided upon a pump operated by a fan shaft in 
substantially the described manner, but that 
the use of hollow bracket or brackets 44, 44 
to conduct the water into the respective sides 
of the engine jacket (preferably via the de 
scribed heat exchange unit, instead of by a 
direct return of the water to a water cooling 
radiator) is highly advantageous in its sym 
metrical equalization of cooling effects in the 
engine block. Radiator R may thus be either 
a sole water-cooling radiator or an auxiliary 
radiator for the cooling of a fraction or a 
separate quantity of circulated water to an 
exceptionally low temperature; but, in case 
a single water-cooling circuit is provided, 
radiator R may be connected, as by a usual 
pipe 66, with the outlet from the jacket of 
engine block 11 -any desired use of ther 
mostatic devices being, of course, permis 
sible, even though not requisite to the present 
invention. 
The oil cooler. O. C. is shown as provided 

with a cooled oil delivery pipe 67; and the oil advancing therethrough obviously might 
be conducted directly to the various bearings 
that require lubrication and/or cooling; or 
said oil might be delivered to a receptacular 
element at any preferred elevation and/or 
pressure. However, in case the delivery pipe 
67, shown as connected with the outlet fitting 
41, conducts the cool oil back into a pool in 
the oil pan 12, or its equivalent (in preference 
to its being so serially connected with a serv 
ice circuit as to require but one pump) means 
such as an additional pump O. P. may be 
used to advance the oil therefrom into a pres 
sure system - such as that diagrammatically 
represented by an additional pipe at 69 and 
the mentioned camshaft conduit 30. In this 
case, the intake 70 of the pump O.P." is pref 
erably so positioned as promptly to receive 130 

  



5 

0. 

15 

20 

5 

5 

C) 

1,909,887 

the cooled oil-in advance of any consider 
able mixture of warm oil therewith. An ad 
justable relief valve may be provided, as at 
71, and the drip of oil therefrom and/or that 
from the engine bearings will be understood 
to complete a second or service oil circuit, 
partially or wholly distinct from the de 
scribed cooling circuit. In this case oil may 
be initially admitted to the cooling circuit 
ump through the drive shaft thereof, as 

above described, and it will be understood 
that the normal operation of said pump may 
soon create such a backpressure therein as sub 
stantially to discontinue inflow through said 
shaft-the use of any valve (not shown) in 
said shaft being optional. It will be obvious 
that the mentioned pumps O. P. and W. P. 
and also the cooler O.C. are positioned favor 
ably to direct cooling by fan F. 
Although the foregoing description has in 

cluded complete details of but one embodi 
ment of the present invention, it should be 
understood not only that various features 
thereof might be independently employed but 
also that numerous modifications, additional 
to those incidentally suggested herein, might 
easily be devised by lubrication engineers 
familiar with the foregoing-all without de 
parture from the scope of the present inven 
tion. 

I claim: w 
1. In a water-cooled engine including a 

block above an oil pan: means for support 
ing from said block a fan shaft and a cam 
shaft; a cooling water pump and an oil pump 
respectively driven from said shafts; a water 
cooled oil cooler interposed between said 
pumps, and connections between the cooler 
and the pumps for conducting water and oil 
to the cooler. 

2. In a water-cooled engine including a 
block above an oil pan: means for supporting 
from said block a fan shaft and a camshaft; 
a cooling water pump and an oil pump re 
spectively driven from said shafts; a water 
cooled oil cooler interposed between said 
pumps, -a rotor of one of said pumps being 
co-axial with one of said shafts, and connec 
tions between the cooler and the pumps for 
conducting water and oil to the cooler. 

3. In a water-cooled engine including a 
block above an oil pan: means for supporting 
therefrom a camshaft; and an oil pump 
driven from said shaft-said camshaft being 
provided with a passage which receives oil 
under pressure; said oil pump being pro 
vided with an inlet communication with said 
passage. 

4. In a water-cooled engine including a 
block above an oil pan: means for supporting 
from said block a fan shaft and a camshaft; 
and a cooling water pump and an oil pump 
respectively driven from said shafts-said 
camshaft being driven by a gear having a 

fixed housing, and one of said pumps being 
carried by said housing. 

5. In a water-cooled engine including a 
block above an oil pan: means for supporting 
from said block a fan shaft and a camshaft; 
and a cooling water pump and an oil pump 
respectively driven from shafts-one of said 
shafts being surrounded by a fixed housing 
which provides one wall of a chamber of the 
pump driven therethrough. 

6. In a water-cooled engine including a 
block above an oil pan: means for supporting 
from said block a fan shaft and a camshaft; 
a cooling water pump and an oil pump re 
spectively driven from said shafts; and a 
water cooled oil cooler interposed between 
said pumps-one of said shafts being termi 
nally surrounded by a fixed housing which 
provides one wall of a chamber of the pump 
driven therethrough, one of said pumps being 
supple from said cooler. 

7. In an internal combustion engine com 
prising a block which provides a jacket for 
cooling water: a pump for said cooling 
water; and supporting means for said pump, 
including a hollow bracket upon said block 
conduits within said bracket being in com 
munication with the interior of said jacket, 
for a substantially symmetrical advance of 
cooling water therethrough. 

8. In an internal combustion engine com 
prising a block which provides a jacket for 
cooling water: a pump for said cooling 
water; an oil cooler; and supporting means, 
for said pump and said cooler, including a 
hollow bracket upon said block, said cooler 
being interposed, between said pump and said 
bracket, in the circuit of said cooling water. 

9. In an internal combustion engine.com 
prising a block which provides a jacket for 
cooling water: an oil cooler; a pump there 
for; and a bifurcate bracket, upon said block, 
providing means for the advance of water 
through both said cooler and said block. 

10. In a lubricating system for an internal 
combustion engine which includes a block 
providing a jacket for cooling water, and 
shaft bearings to be lubricated: an oil cooler; 
an oil pump; means for advancing cooling 
water through said jacket and said cooler; 
an oil cooling circuit which includes said 
cooler and said oil pump; an oil service cir 
cuit which includes said bearings; and means 
of communication between said circuits 
through one of said shafts. 

11. In a lubricating system for an internal 
combustion engine which includes a block 
providing a jacket for cooling water and 
shaft bearings to be lubricated, an oil pan 
being disposed therebelow; an oil cooler; 
means for advancing cooling water there 
through; an oil cooling circuit which includes 
an oil pump; and an oil service circuit-said 
circuits being in communication within said 

3. 

c o 

C 

C 5 

00 

05 

0. 

O 

J30 
  



4 1,909,68? 

pan, and also through a passage leading into 
said oil pump, for a priming effect. 

12. In a lubricating system for an internal - . . . . . -- 
combustion engine which includes a block . . . 
and shafts having bearings: an oil cooler; 
means for advancing cooling water there 
through; and an oil cooling circuit which in 
cludes an oil pump-Said oil cooler being 
mounted upon the front of said block and 

9 said pump being adjacent thereto and pro- . 
vided with a rotor which is co-axial with, 
and driven directly from, a shaft of said 
engine. 

13. In an internal combustion engine which is provided with a cooling fan at one 
end thereof: a cooling and lubricating system 
which includes an oil cooler and also a plu 
rality of pumps so positioned as to be cooled 
by said fan-one of said pumps being sup 

20 ported by means through which a fluid is 
advanced. 

14. In a liquid cooled internal combustion 
engine, a cooling liquid pump, a lubricant 
pump, a lubricant temperature regulator lo 
cated adjacent to and between the pumps, and 
connections between the regulator and the 
pumps for conducting cooling liquid and lu 
bricant to the regulator. 

15. In an internal combustion engine, a 
lubricant sump, a lubricant pump located at 
a higher level than the sump and adapted to 
withdraw lubricant therefrom, a lubricant 
pump located within the sump, and means to 
prime the first mentioned pump including a 
passage communicating therewith and with 
the second mentioned pump. 

16. In an internal combustion engine, a 
lubricant Sump, a lubricant temperature reg 
ulator, a lubricant pump adapted to withdraw 
lubricant from the sump, circulate it through 
the regulator and return it to the sump, and 
a second lubricant pump having its intake lo 
cated in the sump adjacent the point at which 
the first mentioned pump discharges lubricant 

4. thereinto. 
17. In a water cooled internal combustion 

engine, a lubricant temperature regulator 
Supported from the engine, a water pump 
mounted on the regulator and connections be tween the regulator and the pump for con 
ducting water from the pump to the regula 
tor. 

18. The invention claimed in claim 17 in 
which the means for supporting the regula 
tor from the engine constitutes a water pas 
sage communicating with the water jacket of 
the engine. 

In testimony whereof I affix my signature. 
80 ROBERT SCHITTKE. 
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