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The present invention relates to improvements 
in pumps and has particular reference to a new 
and improved pump structure which is especially 
Suited for use with a delivery pump for supply 
ing fuel in metered charges at a relatively high 
pressure to an internal combustion engine. 
An object of the invention is to provide a new 

and improved transfer pump unit comprising a 
primary pump for transferring fuel to a delivery 
pump and having a pressure controlled plunger, 
which plunger serves also as the pumping ele 
ment of an auxiliary pump for removing fuel 
leaking from the delivery pump. 

Further objects and advantages will become 
apparent as the description proceeds. ... 

In the accompanying drawings, 
Figure is a fragmentary vertical sectional 

view of a pump structure embodying the features 
Of my invention, part of the structure being 
shown in side elevation. 

Fig. 2 is a top plan view of a transfer pump 
unit forming part of the structure. 
E. 3 is a side elevation of the transfer pump 

unit. 
Fig. 4 is a left-end elevation. 
Fig. 5 is a right-end elevation. 
Fig. 6 is a transverse vertical sectional view 

taken along line - 6 of Fig. 1. 
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cember 9, 1941. In the present instance, the fuel 
delivery pump comprises a housing 5 adapted 
to be mounted on a suitable support, such as the 
crank case of an internal combustion engine. A 
cylinder body 6 is mounted in One end of the 
housing 5, and is formed with a central bore 
and with a plurality of parallel pump cylinders 
8 arranged in angularly spaced relation about 
the bore. A plurality of pump pistons 9 are re 
ciprocably disposed in the cylinders 8, and are . 
urged outwardly by compression springs to. 
Mounted in the other end of the housing 5 is a 
driving mechanism for effecting reciprocation of 
the pistons 9 in uniformly timed sequence. This 
mechanism comprises a plurality of actuating 
plungers or tappets reciprocably guided in the 
housing 5, and disposed in axial alinement, and 
in end abutting engagement, respectively with the 
pistons 9. A rotary swash plate 2 coacts with 
the plungers f, and is operable by a central 
drive shaft 3 in axial alinement with the bore 
T. The pressure ends of the pump cylinders 8 
open respectivel through outlet check valves 4 
to a plurality of delivery lines 15, and have in 
dividual inlet ports 8 opening, in a common 
transverse plane from the bore 7. A groove 
is formed in the periphery of the bore , and is 
open to an inlet passage 8 connected to a low Fig. 7 is a fragmentary detail sectional view - 

taken along line - Of Fig. 6. 
Fig. 8 is an enlarged sectional view through a 

valve forming part of the transfer pump unit. 
Fig. 9 is a fragmentary detail sectional view 

taken along line 9-9 of Fig. 6, 
Referring more particularly to the drawings, 

the pump structure, illustrating the invention, 
comprises generally a delivery pump for dis 
charging fluid under a relatively high pressure, 
and a transfer pump unit, including a primary 
pump 2 for supplying or transferring fluid under 
a relatively low pressure to the inlet of the de 
livery pump , and two auxiliary pumps 3 and 4 
respectively for scavenging accumulated fluid 
leaking from the pumping means of the delivery 
pump, and accumulated lubricant leaking from or 
circulating through the driving mechanism of the 
delivery pump. The pumps 2, 3 and 4 are com 
bined in a unit assembly, and are operated in 
timed relation to each other and to the delivery 
pump. . . 

The high pressure delivery pump may be of 
any desired form or type, and is herein dis 
closed for purposes of illustration as an adjust 
able metering and distributing fuel pump like that 
disclosed in my Patent No. 2,285,232, issued De 
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pressure fluid supply line 9. Mounted in the 
bore is a rotary valve member 20 having a relief 
area 2 adapted to effect communication between 
the ports 6 and the groove , and having a 
narrow land area 22 movable successively across 
the ports to close each port during a predeter 
mined portion of the working stroke of the asso 
ciated piston 9. The valve member 20 is opera 
tively connected to the shaft 3 for rotation 
thereby in timed relation to the reciprocation of 
the pistons 9. 

In the operation of the delivery pump , prede 
termined quantities of fluid, such as liquid fuel, 
are discharged under a relatively high pressure 
and in timed sequence to the delivery lines 5. 
Any fuel leaking from the closed ends of the cylin 
ders 8 along the pistons 9, and from the groove 
inwardly along the valve member 20, will pass 
into the left-end portion of the interlor of a hous 
ing 5 between the cylinder body 8 and the pump 
driving mechanism. Similarly, any lubricant 
leaking inwardly along the plungers will also 
pass into the right-end portion of the interlor of 
the housing 5 between the cylinder body 3 &nd 
the driving mechanism. - 
The transfer pump unit comprises a generally 

rectangular body 23 which is normally disposed 



2 
in a horizontal position, and which is formed at 
the top with a flat marginal flange or plate 24 
adapted to be secured in position against a mount 
ing surface 25 on the underside of the delivery 
pump housing 5. Preferably, the plate 24 is lo 
cated by a plurality of diagonally spaced dowel 
pins 26 and is secured to the housing 5 by four 
corner bolts 27. A marginal gasket 28 is inserted 
between the housing 5 and the plate 24 to obtain 
a fluid-tight connection. 
The bottom wall of the pump housing 5, inter 

mediate the pumping unit and the drive mechan 
ism, is formed with an opening 29 which is cir 
cumscribed by the marginal surface 25, and which 
hence is closed by the plate 24 of the body 23. 
The top face of the plate 24 is recessed to form 
two open reservoirs or sumps 30 and 3 which 
are arranged respectively to collect fuel and lu 
bricant leaking from the pumping unit and the 
drive mechanism into the housing 5 and then 
dripping or draining through the opening 29. A 
transverse rib or dam 32, rising to the top level of 
the plate 24, separates the sumps 30 and 3 to 
prevent intermingling of the leakage fuel and 
lubricant. The fluids collecting in the sumps 30 
and 3 are removed by the auxiliary pumps 3 and 
4 as is hereinafter more fully described. 
The primary pump 2, for transferring fuel to 

the supply line 9 of the pump , comprises a 
longitudinal medial cylinder 33 formed in and 
opening through the body 23. One end of the 
cylinder is closed by a plug 34, and the other end 
is formed with a counterbore 35 constituting an 
auxiliary cylinder and defining an outwardly fac 
ing annular stop shoulder 36. A sleeve nut 37 is 
threaded into the outer end of the counterbore 35 
to close the latter. 
Opening respectively to opposite sides of the 

cylinder 33 in a common transverse plane inter 
mediate its ends are an inlet port 8 and an outlet 
port 39. The inlet port 38 is connected through 
an inlet check valve 40 with a supply passage 4 
which extends to one end of the body 23. A suc 
tion line 42 leading from a suitable source of fuel, 
Such as a supply tank (not shown) is detachably 
connected to the body 23 and communicates with 
the outer end of the passage 4. 
The inlet check valve 40 comprises a valve pas 

Sage 3 intersecting the supply passage 4 and 
opening vertically through a valve seat 44 to a 
valve chamber 45. The chamber is closed at the 
top by a screw plug 46, and connects with the port 
38. A suitable valve member 47 is slidably guided 
in the plug 46, and is normally urged by a com 
pression spring 48 into engagement with the seat : 
A4, 
Formed in the body 23 and connected to the 

inner end of the supply passage 4 is a large bore 
49 which serves as a surge chamber or accumu 
lator. The outer end of the bore 49 is closed by 
a plug 50, and the two plugs 34 and 50 are secured 
in position by a lock screw 5. 
The outlet port 39 is connected through an 

outlet check waive 52 to a delivery passage 53 
which extends to one end of the body 23, and is 
connected with the supply line 9 leading to the 
inlet of the pump l. The outlet check valve 52 
comprises a valve chamber 54 formed in one side 
of the body 23, and closed by a screw plug 55. 
The chamber 54 opens through a valve seat 58 
to the outlet port 39, and intersects the delivery 
passage 53. A suitable valve member 57, slidably 
guided in the screw plug 55, is normally urged into 
engagement with the seat 56 by a coiled compres 
sion spring 58. 
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2,888,488 
A relief valve 5 is connected to the chamber 

54 to dissipate excessive pressures in the event of 
abnormal operating conditions. The valves has 
an inlet passage 60 controlled by an adjustable 
spring-seated ball valve member 6, and has an 
outlet passage 62 opening to the Sump 0. 

Reciprocably mounted in the cylinder 33 inter 
mediate its ends is a pump piston 63. Preferably, 
the piston 63 is driven by the delivery pump in 
timed relation to the pistons 9. The drive con 
nection comprises a vertical pin 64 which is 
formed at the upper end with a sleeve is fitting 
snugly about and rigidly locked to the lowermost 
actuating plunger or tappet f . The lower end of 
the pin 64 extends with a close fit into a diametri 
cal bore 86 in the piston 3 substantially midway 
of its ends. A relatively large vertical bore in 
the body 23 opens downwardly from the sump 30, 
and fully intersects the cylinder 33 to permit the 
drive connection and to accommodate the transla 
tion of the pin 64. The bore 6 is somewhat larger 
in diameter than the cylinder 3, and hence pro 
vides vertical passages 68 at opposite sides of the 
piston 6 adapted to receive fuel from the sump 
30. 
One end of the piston 63, having an end face 

89, constitutes the active end in the primary 
pump 2. At the end of the pressure stroke, the 
piston face 6 advances substantially to the plane 
of the inlet and Outlet ports 38 and 9. To pre 
vent blocking of these ports, suitable arcuate 
grooves 70 are formed in opposite sides of the 
piston 63 at the end face 89. 
In operation, movement of the piston B. On 

its outward stroke away from the ports 38 and 
39 will cause the flow of fuel from the supply 
tank through the inlet valve 40 in whatever 
amount is required to fill the cylinder 33, and 
movement of the piston in the reverse direction 
on the pressure stroke will cause the discharge 
of fuel under pressure through the outlet check 
valve 52 to the supply line 9 for the delivery 
pump l. 
A pressure control plunger 7 is reciprocable in 

5 the left end of the cylinder 33 in opposed rela 
tion to the active end of the piston, 83, and coacts 
therewith to define the pressure chamber of the 
pump 2. The plunger has an enlarged periph 
eral flange or head 72 freely reciprocable in the 
auxiliary cylinder 35, and adapted to limit in 
ward movement by engagement with the stop 
36. The plunger is urged inwardly by spring 
pressure, and in effect constitutes a yieldable end 
wall of the pump pressure chamber. In the pres 
ent instance, the spring means comprises two 
Coaxial compression springs 73 and 74 which at 
One end bear against a flange 75 on a pilot sleeve 
76 seated in the sleeve nut 37, and which at 
the other end engage in a centering recess 
in the head 72. 
The displacement of the piston 8 is normally 

equal to and preferably in excess of the maxi 
mum requirements of the associated fuel in 
jection pump , and the pressure control plunger 

is operable automatically to vary the volume 
of fuel actually delivered in accordance with the 
existing requirements at a predetermined maxi 
mum preSSure. If at any time the full displace 
ment of the piston 63 is required, the springs 
73 and 74 will maintain the head 72 against the 
stop 36 to constrain the plunger 7 against move 
ment out of its innermost position. In the event 
that the full displacement of the piston 63 is 
not required, the pressure in the cylinder 33 will 
cause the plunger 7 to move outwardly during 
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the pressure stroke of the piston, 63 so that only 
part of the displacement of the piston will be dis 
charged through the valve 52. In the subsequent 
suction stroke of the piston B3, the plunger 7 
will move inwardly to maintain the fuel in the 
cylinder 33 under a predetermined maximum dis 
charge pressure until the head 72 again engages, 
the stop 38, and thereafter fuel in an amount 
sufficient to refill the cylinder will enter through 
the valve 40. If no fuel is required by the de 
livery pump , the plunger 7 will travel in syn 
chronism with the piston 63, thereby resulting 
in zero delivery. Consequently, the pump 2' is 
self-relieving to supply the demands of the de 
livery pump from zero to maximum at the 
maximum delivery pressure. fl. 
The auxiliary pump 3 utilizes the counterbore 

1.35 as a cylinder, and the plunger 7 as a piston, 
and is operable to take leakage fuel from the 
sump 30 and transfer it to the source of supply 
for the delivery pump or to some other con 
venient place. The pump 3 has an inlet passage 
78 which connects at one end with the bottom 
of the bore 6, and which opens at the other end 
through a port 79 to the outer end portion of 
the cylinder 33. The piston 7 serves to uncover 
the port 9 when in its innermost position in the 
cylinder 33, and to close the port upon initial 
movement Out of this position. In the present 
instance, the piston f is formed beneath the 
head 72 with a peripheral groove 80 adapted to 
communicate with the port 79 when the head 
72 engages the stop 36, and with a plurality of 
apertures 8 opening from the groove 80 through 
the head 72 to complete the flow connection to 
the cylinder 35. . . . , 

The pump 3 has an outlet check valve 82 
mounted in the sleeve 76 and adapted for con 
nection to a return line 83. The valve 82 may 
be of any suitable form, and in the present in 
stance (see Fig. 8) comprises a body 84, having 
a valve passage 85 with a seat. 88. A ball valve. 
members 87 is normally urged against the seat 
86 by a coiled compression spring 88 which is 
confined in the body 84 by a tubular pilot sleeve 
89. Preferably, filtering elements 90 are mounted 
in opposite ends of the valve body 84. 

In operation, it will be seen that the plunger 
performs the dual function of controlling the 

effective displacement of the pump 2 at a given 
maximum pressure in accordance with the re 

O 

3 
suction stroke for the pump 2 being the pressure 
stroke for the pump 4. 
The cylinder 9 has an inlet port 92 which opens 

from the sump 3, and which is uncovered by the 
piston 63 at the end of the suction stroke and is 
closed in the initial movement of the piston on the 
pressure stroke. The cylinder 9 also has an out 
let passage 93 which opens through the body 23 
to the top face of the flange 24 in registration with 
a passage 94 through the housing 5 for returning 
the discharged lubricant to the crank case of the 
engine. The gasket 28 between the body 5 of the 
pump. and the mounting plate 24 of the pump 
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2 is suitably apertured to establish communica 
tion between the passages 93 and 94. Inserted in 
the passage 93 is an outlet check valve unit 95 of 
the same type as the valve 82. 

In operation, the piston 63 uncovers the inlet 
port 92 at the end of the suction stroke in the cyl 
inder 9 f to permit the entry of accumulating lu 
bricating oil from the sump3?. On the pressure 
stroke of the pump 4, the piston 63 will discharge 
the lubricant from the cylinder 9 through the 
passages 93 and 94 and valve 95 to the engine 
crank case. 
The dam 32 prevents the fuel and lubricant col 

lecting respectively in the sumps 30 and 3 nor 
mally from intermingling. If either of the aux 
iliary pumps 3 or 4 should fail to operate properly 
to transfer the fluid collecting in the correspond 
ing sumps, the associated sump would fill up and 
the fluid therein would overflow the dam 32. 

35 

40 

quirements of the pump, and at the same time 
of serving as the piston of the pump 3. Upon 
inward movement of the piston T to the right 
into engagement with the stop 36, a suction is 
created in the cylinder 35, and the port 79 is 
opened to admit fuel from the sump 30. Upon 
outward movement of the piston T, the port 79 
is cut off, and thereafter the fuel in the cylinder 
35 is compressed and discharged through the 
valve 82 into the line 83 for return to the fuel 
supply tank. While the pump 3 is operative only 
as an incident to the reciprocation of the plunger 
f, the latter is reciprocated enough in the nor 

mal operation of the pump structure to remove 
all the leakage fuel accumulating in the sump 39. 
The auxiliary pump 4, for removing lubricant 

leaking from the housing 5, and collecting into 
the sump 3, utilizes the right end of piston 63 
as the pumping element and the closed end of 
the cylinder 33 as the cylinder or pressure cham 
ber 9t. Thus, the piston 63 is of the double 
acting type, its pressure stroke for the pump 2. 
being the suction stroke for the pump 4, and its 
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Means is provided for indicating such abnormal 
condition of operation, and in the present in-. 
stance, this means comprises two longitudinal 
grooves 96 formed in the top of the dam at op 
posite sides of the vertical bore 67, and arranged 
to catch any overflow from either sump. The 
grooves 96 are connected through vertical down 
flow passages. 97 to two relatively large bores 98 
formed in opposite sides of the body 23. Suit 
able filters 99 are mounted in the bores 98. In 
the event of any overflow, fluid will pass to the 
filters 99, and indicate that at least one of the 
pumps 3 and 4 is not operating properly. From . 
the character of the fluid noticeable at the filters 
99, the offending pump can be identified. 
Means is also provided for reciprocating the 

plunger 7 manually to prime the pump with 
out cranking the engine when the pump is idle. 
The means for this purpose comprises an actuat 
ing plunger to which extends reciprocably 
through a bore to in the body 23. One end of 
the plunger 100 projects for engagement with the 
head 72, and the other end projects from the body 
23 for engagement by the rounded free end of a 
lever arm O2 fixed on a rock shaft 0. The lat 
ter is journaled in parallel spaced lugs or webs 04. 
integral with one end of the body 23. A hand 
lever 05 may be fixed on the shaft fo3 for actu 
atting the latter. Normally, the springs 73 and 
4 acting through the head 2 tend to move the 
piston in its suction stroke, and to swing the 
lever 05 to the right. Additional spring means 
may however, be provided for insuring movement 
of the lever 05 to the right independently of the 
piston T. This spring means comprises a plunger 
06 reciprocable in a bore 107 parallel to the bore 
O in the body 23, and urged outwardly by a 

coiled compression spring. 08 into engagement 
with the lever arm O2. By alternately actuating 
the hand lever 05, first in one direction against 
the action of the springs 73, 74 and 08, and then 
in the reverse direction, pumping reciprocation 
will be imparted to the piston , independently 
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of the operation of the pump 2. The piston f 
will, on its outward stroke, take in fuel through 
the valve 40, and on its pressure stroke discharge 
fuel through the valve 52. 

Various combinations of the pumps , 2, 3, and 
4 are disclosed and claimed in my copending di 
visional application Serial No. 566,066, filed De 
cember 1, 1944, the present application being di 
rected to the type of pump exemplified by the 
'pump 3. 

claim as my invention: 
1. A pump structure comprising, in combina 

tion, a body having a cylinder, said body being 
formed in the top with a sump and with a bore 
opening from said sump of greater width than 
the diameter of the cylinder to and intersecting 
said cylinder, a piston reciprocable in said cyl 
inder, drive means for said piston extending out 
wardly through said bore, means for supplying 
fluid to said cylinder during the suction stroke 
of said piston and for discharging fluid from 
said cylinder during the pressure stroke of said 
piston, a pressure control plunger reciprocable 
in said cylinder independently of said piston 
and constituting an end wall thereof in opposed 
relation to said piston, said control plunger being 
movable outwardly solely in response to pressure 
fluid in Said cylinder, spring means for urging 
Said plunger inwardly with a predetermined pres 
Sure, and means utilizing said control plunger 
as an auxiliary piston for transferring fluid from 
said Sump to a point external of said cylinder. 
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said piston out of said end position in opposition 
to said spring means, a plunger extending re 
ciprocably through said body for actuating said 
piston in opposition to said spring means, a 
rock shaft journaled in said body, a lever arm 
on said shaft and engaging one end of said 
plunger to actuate the latter, and supplemental 
spring means mounted on said body and acting 
against said lever arm in a direction to release 
said plunger. 

4. A pump structure comprising, in combina 
tion, a body formed with a horizontal longitudinal 
cylinder and an alined auxiliary cylinder and 
with a sump in the top and a recess opening 
downwardly from said sump and intersecting said 
Cylinder, a piston reciprocable in said cylinder, 
Said recess defining downflow passages at opposite 
sides of said piston, a plunger reciprocable in 
said cylinder and having an apertured head re 
ciprocable in said auxiliary cylinder, means for 
Supplying fluid to and from said cylinder be 
tween said plunger and said piston, spring means 
acting on said plunger in opposition to the pres 
Sure in said cylinder, an inlet passage opening 
from said recess and having an inlet port open 
ing to said cylinder beneath said head, said 
plunger having a groove beneath said head nor 
nally open to said port and adapted to close 
said port upon outward movement of said 

3) plunger against said spring means, and outlet 
valve means opening from said auxiliary cylinder. 

2. A pump structure comprising, in combina 
tion, a cylinder body formed with a cylinder, a 
piston reciprocable in said cylinder, inlet valve 
means and Outlet valve means opening to and 
from said cylinder, spring means tending to urge 
said piston toward and into one end position, 
fluid pressure means for periodically actuating 
Said piston out of said end position in opposition 
to said spring means, a plunger extending re 
ciprocably through said body for actuating said 
piston in opposition to said spring means, a rock 
shaft journaled in said body, and a lever arm 
On Said shaft and engaging one end of said 
plunger to actuate the latter. 

3. A pump structure comprising, in combina 
tion, a cylinder body formed with a cylinder, 
a piston reciprocable in said cylinder, inlet valve 
means and outlet valve means opening to and 
from said cylinder, spring means tending to urge 
said piston toward. and into one end position, 
fluid pressure means for periodically actuating 
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5. A pump structure comprising, in combina 
tion, a body formed with a horizontal longitu 
dinal cylinder and an alined auxiliary cylinder 
and fluid supply openings and a recess inter 
Secting said cylinder, a piston reciprocable in 
Said cylinder, said recess defining down-flow 
passages at opposite sides of said piston, a plunger 
reciprocable in said cylinder and having an aper 
tured head reciprocable in said auxiliary cyl 
inder, means for supplying fluid to and from 
said cylinder between said plunger and said pis 
ton, spring means acting on said plunger in op 
position to the pressure in said cylinder, an 
inlet pasage opening from said recess and hav 
ing an inlet port opening to said cylinder be 
neath said head, said plunger having a groove 
beneath said head normally open to said port 
and adapted to close said port upon outward 
movement of said plunger against said spring 
means, and outlet valve means opening from 
said auxiliary cylinder. 

JAMES F. OFFER 


