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ABSTRACT OF THE DISCLOSURE 

An oil pump for a vehicle engine has an outer gear and 
an eccentrically mounted inner gear which engages in 
ternal teeth on thev outer gear to pump lubricant from 
an inlet to an outlet. The outer gear also has external 
teeth and the pump is driven by direct engagement of the 
outer gear with the engine timing gear whereby the 
outer gear in turn drives the inner gear. The pump may 
be situated within the engine timing gear housing to 
provide a very compact and simpli?ed arrangement. 

This invention relates to internal combustion engines 
and more particularly to the pumps used therein for cir— 
culating lubricating oil through various regions of the 
engine. 
Most forms of internal combustion engines require a 

pumping system for continuously providing lubricating 
oil to various moving elements of the engine. An advan 
tageous type of pump for this purpose is the gear rotor 
pump in which an internal gear is eccentrically mounted 
within an outer gear of greater diameter. Teeth on the 
inner gear engage a larger number of teeth on the outer 
gear and have a con?guration providing a pumping ac 
tion between an inlet at one side of the inner gear and 
an outlet at the opposite side thereof. Such pumps, the 
general principles of which are well known to the art, 
are relatively simple, e?icient and maintenance free. 

Gear pumps of this type have usually been provided 
with a housing which is situated on the engine in the 
general region of the crankcase. The internal ‘gear of the 
pump has been driven by various arrangements of gears, 
shafts or the like which are in turn operated from the 
engine crankshaft. In a typical highway vehicle engine, 
for example, the oil pump is driven through gearing 
connected with the engine camshaft which in turn is 
coupled to the ‘crankshaft through a set of timing gears. 
The conventional structure and placement of such 

pumps as described above does not provide for maxi 
mum compactness and simplicity. As it has been custom 
ary to drive the pump through the internal gear at least 
a minimum of one additional gear or the equivalent is 
required and in practice, as discussed above, a fairly 
complex drive system is often present. The use of a 
separate housing and the disposition of the pump ‘away 
from the crankshaft both further contribute to compli 
cation of the mechanism. 
The practice of locating the oil pump in the region of 

the engine crankcase gives rise to still a further problem. 
In adapting a particular engine design to different high 
way vehicles it is frequently necessary that the con?gu 
ration of the oil pan be changed due to clearance prob“ 
lems with axles and other such mechanisms. In prior 
engine constructions it has often been necessary to relo 
cate the lubrication pump in conjunction with such 
changes. 
The several problems discussed above are met by the 

present invention in an extremely simple compact and 
economically‘manufactured lubricating oil pump struc 
ture. -In particular, the invention uses a gear rotor type 
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2 
of pump which is driven through the outer gear rather 
than the internal gear. In contrast to the inner gear, the 
outer gear can readily be provided with a second set 
of teeth thereby eliminating any need for additional 
gears or other drive mechanisms. The pump is advanta 
geously situated adjacent the timing system drive gear 
carried on the engine crankshaft and directly engaged 
therewith so that no interconnecting drive mechanism of 
any type is required. This placement provides for en 
closing the oil pump within the same housing which con 
tains the timing gear so that no separatehousing is re 
quired. This arrangement, in addition, removes the oil 
pump from the region of the oil pan so that redesigns of 
the latter may be made without the added complication 
of relocating the oil pump. 

This much simpli?ed pump construction does not of 
feet the con?guration of the.internal sets of gear teeth 
which provide the pumping action and thus the basic 
e?iciency of this type of pump for circulating lubricant 
in an engine is retained. 

Accordingly, it is an object of this invention to sim 
plify the design of internal combustion engines and more 
particularly the lubricating oil circulation system there 
of. 

It is another object of this invention to provide a 
more compact and economically manufactured oil pump 
for engines. 

It is still another object of this invention to provide 
for the positioning of an oil pump away from the regions 
of an engine which are subject to frequent redesign. 

It is a further object of the invention to provide lubri 
cating oil pump structure for an engine which does not 
require a separate housing thereon. 

It is still a further object of the invention to simplify 
the drive connections to a gear rotor type of lubricating 
oil pump. 
The invention, together with further objects and ad 

vantages thereof, will best be understood by reference 
to the following speci?cation taken together with the ac 
companying drawings of which: 
FIGURE 1 is a front elevation view of a truck engine 

embodying the invention with portions of the timing gear 
cover broken out to expose the oil pump mechanism 
therein; 
FIGURE 2 is an elevation section view taken along 

line II——II of FIGURE 1 showing internal structure of 
the oil pump mechanism thereof; and 
FIGURE 3 is an elevation section view taken along 

line III——-III of FIGURE 2 and further illustrating the 
construction of the oil pump and the placement thereof 
relative to the engine crankshaft. 

Referring now to the drawing and more particularly to 
FIGURE 1 thereof the engine 11 may be of essentially 
conventional construction except insofar as the oil pump 
ing mechanism 12 thereof is concerned and thus has an 
engine block 13 with a crankshaft 14 journalled therein. 
As is customary in such engines, a timing: drive train gear 
16 is mounted on the crankshaft 14 at the front of the 
engine and enclosed by a cover 17 secured to the engine 
block 13. An oil pan 18 is disposed along the underside 
of the block. 
The oil pump 12 in the present invention is situated ad 

jacent the timing system drive gear 16 and is driven there 
by so that in effect the pump is directly driven from the 
crankshaft without requiring any intervening drive mech 
anism complications. To provide further simpli?cation the 
cover 17 of the timing gear 16 is extended and suitably 
shaped, as will hereinafter be discussed in more detail, to 
receive the components of the pump 12. 
Pump 12 is of the type in which an inner rotatable gear 

19 with external teeth 21 is disposed within an annular 



a. . 

outer gear 22 having a greater number of matching inter 
rial teeth 23. In‘ this example'the‘inn'er‘gear 19 has four 
teeth 21 and the outer gear 22 carries ?ve teeth 23. Inner 
gear 19 is rotatable about an axis offset from that of the 
outer gear 22 providing pumping regions 24 between the 
teeth_21 and 23. Considerations which determine the con 
?guration of the teeth 21 and 23, the relative pitch diam 
eters of the gears 19 and 22, and the appropriate offset 
between the rotary axes of the gears to effect an optimum 
pumping action are well understood within the art. For 
ease of manufacture and tokincrea-se durability, the gears 
19 and 22 are formed of sintered metal. 

‘Referring now to FIGURES 2 and 3 in conjunction, the 
outer gear 22 is disposed within a conforming concavity 
26 in the "inner face of the timing gear cover 17, and is 
rotatable therein. Outer gear 22 is retained in concavity 26 
by a plate 27 secured against the inner face of the timing 
gear cover 17 by bolts 28. The inner gear 19 is journalled 
on an axle 29 extending from the timing gear cover 17 to 
plate 27, the axle being offset from the axis of the outer 
gear 22 as hereinbefore described. 
To admit lubricating oil to the pump 12 an intake pas 

sage 31 is provided in the lower portion of plate 27 and 
communicates with the pumping region space 24 below 
inner gear 19. An oil outlet passage 32 in the upper por 
tion of plate 27 communicates the pumping region 24’ 
above the inner gear 19 with an oil distribution passage 33 
formed within the top portion of the timing gear cover 
17. The connections to the intake and outlet passages 31 
and 32 of the pump 12 may be conventional and are well 
understood within the art. 

Oil pumps of this general class utilize a relief valve 34, 
best shown in‘ FIGURE 3, to relieve excess pressure in the 
outlet passage 32. Relief valve 34 is contained within a 
bore 36 in plate 27 between intake and outlet passages 
31 and 32, the bore having an open end 37 to admit a 
slidable valve rod 38 therein. A compression spring 39 is 
disposed in bore 36 to urge the valve rod 38 away from 
the open end 37, the spring being held in position by an 
apertured retainer 40 and snap ring 41 at the open end 
37 of the bore. Valve rod 38 has a section 42 of reduced 
diameter and a terminal land portion 43 of intermediate 
diameter at the end remote from the open end 37 of bore 
36. ' 

A passage 44 in plate 27 connects the pump outlet 32 
with the region of bore 36 adjacent the reduced diameter 
section 42 of valve rod 38. A second passage 46 in the 
plate 27 connects pump intake 31 with the bore 32 at a 
region closer to the open end 37 thereof. Thus the valve 
rod 38 normally block the flow of oil between passages 
44 and 46. However if the oil pressure within the pump 
outlet 32 increases to the point where the force of spring 
39 is overcome rod 38 slides within bore 36 to a position 
at which rod section 42 connects the two passages 44 and 
46 thereby relieving the excess oil pressure within the 
pump outlet. Return movement of the valve rod 38 toward 
the closed position of valve 34 is damped by the oil trapped 
behind the land portion 43 of the valve rod. As such oil 
can only escape slowly past the land 43, chattering of the 
valve rod 38 from slight pressure ?uctuations and the like 
is prevented. 

It has heretofore been the common practice to operate 
engine oil pumps of this general class by driving the inner 
gear 19 which in turn drives the outer gear 22. This in 
herently requires a more complicated drive connection 
than is utilized in the present invention. In the present 
invention the outer gear 22 is the driving member and 
for this purpose is provided with external gear teeth 47 
which directly engage the timing gear 16 on crankshaft 
14. Owing to this unique construction of the outer gear 
22 and the placement of the pump for direct engagement 
of the teeth 47 with a gear 16 already present on the 
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crankshaftg14, no external elements are needed forthe. 
purpose of driving the oil pump 12. The result is an ex 
tremely compact and economically manufactured system 
with no sacri?ce in pumping e??ciency. Further, the ar 
rangement situates the oil pump away from those regions 
of the engine which are. subject to frequent redesign to 
adapt the engine to different types of vehicle. 
What is claimed is: ‘ ' 

1. A lubricating oil pump for an engine of the class 
having a crankshaft comprising,v in combination, an an 
nular outer gear mounted on said engine in a rotatable 
manner and coupled to said crankshaft for rotation there 
by, said outer gear having internal gear teeth, an inner 
gear of less diameter than said outer gear disposed there 
in for rotation about an axis offset from the rotary axis 
of said outer gear, said inner gear having external teeth 
which are less in number than said internal teeth of said 
outer gear and which engage said internal teeth of said 
outer gear whereby a pumping region is formed ‘between 
said teeth of said inner and outer gears, said inner gear 
'being driven through said engagement with said outer 
gear, and means forming an inlet passage communicat 
ing with a ?rst portion of said pumping region and form 
ing an oil outlet passage communicating with a second 
portion of said pumping region. 

2. A lubricating oil pump for an engine as de?ned 
in claim 1 wherein said engine has a drive train gear 
mounted on said crankshaft and wherein said outer gear 
of said oil pump is directly engaged therewith. 

3. A lubricating oil pump for an engine as de?ned in 
claim 1 wherein said engine has a timing system drive 
gear mounted on a forward portion of said crankshaft 
and wherein said outer gear of said oil pump has external 
teeth directly engaging said timing system gear. 

4. A lubricating oil pump for an engine as de?ned in 
claim 1 wherein said engine has a timing system drive 
gear mounted on said crankshaft and enclosed ‘by a timing 
gear cover and wherein said outer gear of said oil pump 
has external teeth directly engaging said timing system 
gear, and wherein said timing gear cover extends to cover 
said outer gear and form a housing for said oil pump. 

5. A lubricating oil pump for an engine as de?ned in 
claim 4 wherein said outer and inner gears of said oil 
pump are disposed within a concavity of said timing gear 
cover. 

6. A lubricating oil pump for an engine as de?ned in 
claim 4 wherein said outer and inner gears of said oil 
pump are journalled within a concavity in said timing 
gear cover, said concavity having a diameter similar to 
that of said outer gear, and wherein said means forming 
oil inlet and outlet passages comprises a plate secured 
to said timing gear cover over said concavity therein, said 
passages being within said plate. 

7. A lubricating oil pump for an engine as de?ned in 
claim 1 wherein said inner and outer gears of 'said oil 
pump are formed of sintered metal. 

8. A lubricating oil pump for an engine as de?ned in 
claim 1 wherein said engine has a timing system drive 
gear mounted on said crankshaft at the forward end of 
said engine and wherein said outer and inner gears of 
said oil pump are mounted on said engine at the forward 
face thereof for rotation about axes parallel to the axis 
of rotation of said crankshaft, said outer gear being ad 
jacent said timing system gear and having external teeth 
directly engaged therewith. ' 
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