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Verno 

The present invention relates to fuel pumps and more 
particularly to a novel and improved check valve arrange 
ment for a fuel pump of the type employed for deliver 
ing a uniform and consistent measured amount of fuel 
to each of the cylinders of an internal combustion en 
glne. 
An object of the present invention is to provide an in 

proved fuel pump incorporating a rotor mounted check 
valve in the inlet fuel line of the injection thereof. 
A further object of the invention is to provide a check 

valve arrangement that is simple and efficient and may 
be easily adjusted with a high degree of accuracy. 

Another object of the invention is to provide a novel 
arrangement for maintaining the adjustment of the check 
valve in its precisely adjusted position. 

Other objects will be in part obvious and in part point 
ed out more in detail hereinafter. 
The invention accordingly consists in the features of 

construction, combination of elements and arrangement 
of parts which will be exemplified in the construction here 
after set forth and the scope of the application which 
will be indicated in the appended claims. 

In the drawing: 
FIG. 1 is a fragmentary and partly diagrammatic view 

of a fuel pump embodying the present invention; 
FIG. 2 is an enlarged fragmentary view, partly in 

cross section, showing details of the check valve arrange 
ment of this invention; 
FIG. 3 is a further enlarged fragmentary view of the 

locking means incorporated in the present invention for 
maintaining the precise adjustment of the invention; and 

FIG. 4 is a cross-sectional view taken along the line 
4-4 of FIG. 1. 

Referring to FIG. 1 of the drawing, there is shown 
an exemplary fuel pump having a generally cylindrical 
pump body or stator 10 having a relatively large axial 
opening or bore 12. The left-hand end of the body, as 
viewed in FIG. 1, is provided with an enlarged counter 
bore 22 which is closed by an end plate 24 fastened to 
the end of the pump body 10 by any suitable means such 
as the threaded engagement shown at 26. End plate 24 
is provided with a tapered end portion which is sealed 
to the pump body iC by an O ring 28. The right-hand 
end of the body 10, as viewed in FIG. 1, is also provided 
with an enlarged counterbore 30 which is closed by an 
end plate 32 which engages the end of the bore 30 with 
a rabbet fit as indicated at 34, and is sealed thereto by O 
ring 36. End plate 32 may be secured to the body 10 by 
any suitable means (not shown). 

Disposed within the central bore 12 and rotatably 
mounted therein is a cylindrical fuel distributing rotor 
40 having a fuel pickup or transfer pump 42 on one 
end thereof and a charge or injection pump 44 on the 
other end thereof. Fixed and indexed on one end of the 
fuel distributing rotor 40 by a lock screw 4 having a 
tapered end 43 which engages a mating tapered seat is a 
splined coupling 46 for connection to a shaft 48 which 
may be driven by the engine with which the fuel pump 
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is associated. Shaft 48 is provided with annular grooves 
50 which are sealed to end plate 32 by annular sealing 
members 52. 
The fuel pickup pump or transfer pump 42 of the il 

lustrated embodiment is of the sliding vane type. The 
pump comprises a rotor 54 which rotates with the fuel 

70 

2 
distributing rotor and in an eccentric stator 56 surround 
ing the rotor and non-rotatably disposed within the coun 
terbore 22. A fuel inlet to the transfer pump 42 is pro 
vided by the threaded fitting 58 which is connected to a 
supply of fuel, not shown, and communicates with the 
transfer pump by a diagonal passageway 60 disposed in 
the housing 10 as indicated by the arrows. The trans 
fer pump increases the pressure on the fuel in propor 
tion to the speed of the rotor and discharges it into pas 
sageway 62 which communicates with a generally longi 
tudinal passageway 64 in the housing 16 through annular 
channel 66 surrounding the fuel distributing rotor 40. 
A spring-biased pressure relief valve 68 is interposed be 
tween annular channel 66 and the inlet to the transfer 
pump 42 by port 70 to limit the outlet pressure of the 
fuel being discharged by the transfer pump to a desired 
maximum. 
The longitudinal passageway 64 communicates with a 

radial passageway 72 in housing 10 which, in turn, com 
municates with a longitudinal passageway 74 past a me 
tering valve 76. The passageway 74 in turn communi 
cates with an annular groove 78 provided in the bore 12 
through radial passageway 75. Annular groove 78 is 
axially aligned with inlet port 80 of the fuel distributing 
rotor 49. Thus, it will be apparent that inlet port 80 of 
the fuel distributing rotor 40 continuously communicates 
with the annular passage 78 as the fuel distributing mem 
ber is rotated. It will also be apparent that such con 
tinuous communication could be obtained by the provi 
sion of an annular groove in rotor 40 with the radial pas 
sageway 75 terminating in a port. 
AS indicated above, a charge pump 44 is provided on 

the right-hand end of the fuel distributing rotor 40. As 
shown, the charge pump comprises an enlarged cylindrical 
pump carrier 82 positioned around the end of the fuel 
distributing rotor 40 and secured and indexed or located 
thereon by an interference fit and a set screw 4.1. The 
enlarged cylindrical pump carrier is provided with en 
larged transverse apertures forming cylinders 84 in which 
pistons 94 are positioned. Cylinders 84 are aligned to 
provide communication with the passageway 86 of the 
fuel distributing rotor 40. The passageway 86 in turn 
communicates with an axially disposed discharge pas 
sageway 88 to receive the high pressure fuel discharged 
by the charge pump 44. Axial passageway 88 in turn 
communicates with transverse passageway 90 which ter 
minates in ports on the cylindrical surface of the fuel 
distributing rotor 40. These ports lie in the same radial 
plane in bore 12 as the ports of the diagonal passageways 
92 of the housing 10 which are so positioned about the 
periphery of the bore 2 as to communicate in sequence 
with the outlet ports of the passageway 90 of the fuel 
distributing rotor 40 as the rotor is rotated. Each of 
diagonal passageways 92 are connected to the various 
cylinders (not shown) of the engine to which fuel is 
being pumped by means of axial passageways 95 which 
are respectively connected to the cylinders by external 
tubes 97. While only one diagonal passageway 92 is 
shown, it will be apparent that the one such passageway 
will be provided for each cylinder of the associated 
engine and the respective ports thereof will be uniformly 
spaced about the bore 12 so as to be in registry with ports 
of passageways 90 as the rotor is rotated in timed rela 
tion with the engine. 

In the illustrated embodiment, the transverse rotor 
passageway 90 is shown as having two discharge ports 
positioned at diametrically opposed points on the periphery 
of the fuel distributing rotor 40. It will be apparent that 
the use of these two ports will result in communication 
between the passageway 90 and each of the outlets pas 
sageways 92 twice for each revolution of the fuel distribut 
ing rotor 40. Thus, it is only necessary to rotate the 
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fuel distributing rotor 40 at one-half the speed required 
if only one such port were utilized. 
As indicated above, the charge pump 44 comprises 

transverse passageways 86 having enlarged cylinder por 
tions 84 in which a pair of pistons 94 are positioned. 
Pistons 94 are actuated inwardly as the fuel distributing 
rotor is rotated in timed relation to the associated engine 
and actuation of the pistons is effected by means of an 
annular cam 96 through intermediate rollers 93 which 
are positioned in roller shoes 00. As shown, cam 96 
is non-rotatably secured by a set screw 64 which is 
received in a hole 386 in can 96. As best shown in FIG. 
4, shoes S.09 are slidably mounted in radial slots 82 in the 
cylindrical carriage 82 and the cam 96 is so constructed 
and arranged that the pair of pistons 94 and their asso 
ciated rollers 98 and shoes 08 move inwardly and out 
wardly simultaneously. 
A nipple 98 is provided for the installation of a hand 

priming pump (not shown) which is used to provide 
fuel for injection into the cylinders of the associated 
engine during the starting of the engine when the rotor 
speed is low. 

In order to provide a unidirectional flow of the inlet 
fuel to the charge pump, there is provided a check valve 
118. As shown, the check valve 10 comprises a ball 
which is mounted in the rotor 40 to engage a tapered 
valve seat A2. In axial alignment with the valve seat 
is a threaded opening 14 which is adapted to receive 
an adjustable stop screw 116. The amount of longi 
tudinal movement of the ball 50 with respect to valve 
seat a 2 may be adjusted by adjusting the clearance of 
the stop screw 16 and the ball 10. The clearance be 
tween the ball 10 and its valve seat should be large 
enough to let sufficient fuel pass therethrough during the 
short interval of time that the pistons 94 of the charge 
pump 44 are moving outwardly and sufficiently Small 
that the ball is not damaged by hammering against the 
valve seat and the stop. In addition, it is desirable to 
provide a maximum speed setting limit for the pump, 
and the check valve arrangement of this invention may 
be used to provide such a limit. For example, by properly 
selecting the amount of travel of the ball 10 between 
its seat 2 and its stop 116, the amount of fuel which 
can pass therethrough for a given pump construction may 
be limited to provide an engine speed of say, about 2,000 
revolutions per minute. Because of the importance of 
the adjustment to achieve this result, the adjustment of 
the travel of the ball must be very precisely adjusted, 
and the setting, when so adjusted, must not change. 

This invention provides an arrangement for achieving 
Such a desirable adjustment. 

Referring to FIG. 1, it will be observed that the slot 
in the head of the stop screw 116 is accessible through 
the shaft end of the pump when the shaft 48 is removed. 
Thus, by the use of a screwdriver the stop screw may be 
turned inwardly until it rests tightly against the ball 
with the ball in seated position. Using the slot in the 
top of the screw as an indicator, the stop screw 116 
may be unscrewed, say, one-half turn, to obtain a very 
precise adjustment in the setting of the stop. If, for ex 
ample, a 10-56 stop screw is used, such an adjustment 
will provide a clearance of 9 mils. 

It is apparent that some means must be provided to 
lock the stop screw in its adjusted position. It is further 
apparent that a conventional locking screw which engages 
the stop screw 1.6 may rotate it somewhat to change 
its setting, a condition which could not be observed. In 
accordance with another aspect of this invention, there 
is provided a means for locking the stop screw 116 in 
place in such a manner that it is not engaged by a rotating 
iocking device. To accomplish this objective a quantity 
of flowable, settable material 158, such as an epoxy resin, 
is placed in the threaded opening. A second Screw 120 
is then threaded into the opening and acts as a hydraulic 
press to force the resin in between the threads of stop 
screw 16, as best shown in FIG. 3. The threaded por 
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4. 
tion of the locking screw 23 is shorter than the distance 
from the end of the locking screw to the end surface 
of the rotor 49, and, therefore, will not engage the end 
of the locking screw to change its adjustment. The resin 
558 thus positioned in the threads, as shown in F.G. 3, 
Sets, or is treated so as to cause it to set, to lock the 
stop screw E6 in place. 

In operation, when it is desired to start the engine with 
which the injector pump of this invention is associated, 
the shaft 48 may rotate at a slow speed so that the in 
jector pump may not provide a sufficient pressure to 
facilitate the starting of the engine. Under such con 
ditions, a hand primer (not shown) connected to the cou 
pling 88 may be utilized to provide the high pressure 
fuel which is injected into the cylinders of the engine as 
the ports of the transverse passageway 9 sequentially 
corne into registry with the respective diagonal passage 
ways 92 of the pump as the rotor 4) is rotated in timed 
relationship with the engine. it will be observed that the 
outlet of this primer communicates directly with annular 
groove 78 thus bypassing the transfer pump 42 to avoid 
the restriction to fuel which would otherwise result. 

In order to prevent the fuel discharged from the primer 
from flowing past the metering valve toward the transfer 
pump and, hence, have the pressure thereof dissipated, a 
check valve 22 is provided in radial conduit 75 to pre 
vent this reverse flow during the priming operation. 
AS soon as the engine starts and the shaft speed in 

creases, the fuel pressure from the transfer pump 42 in 
creases to a level where priming is no longer necessary. 
The fuel will then move the ball of the check valve 22 
off the Seat and will cause the ball 124 of the primer 
conduit to become seated to prevent leakage. The fuel, 
as pressurized by the transfer pump and Imetered in ac 
Cordance with the Setting of the metering valve 76, enters 
the annular channel 78 and the inlet passageway 80 of 
the fuel distributing rotor 46, and as the pistons 94 move 
outwardly between charging strokes, it will enter the 
transverse passageway 86 of the charge pump. As the 
fuel distributing rotor continues to rotate, the rollers 98 
will engage the cam lobes of the cam 96 to be urged in 
Wardly to highly compress the fuel in the transverse pass 
ageway 86. This increased pressure relative to the trans 
fer pump pressure will also cause the ball check valve 110 
to become seated to prevent reverse flow of fuel in the 
direction of the transfer pump 42. Since the ports of the 
paSSageWays 92 are positioned about the wall of bore 12 
of the housing 50 so as to be sequentially in registry with 
a port of the transverse passage 9 of the fuel distribut 
ing rotor 40, a metered amount of fuel under high pres 
Sure is sequentially injected into the cylinders of the as 
sociated engine. 
From the foregoing, it will be apparent that the place 

ment of the check valve : for the inlet fuel to the 
charge pump in the rotor isotes the high pressure fuel 
produced by the charge pump 44 from the junction of the 
passageways 78 and 80 at which point the inlet fuel to the 
charge pump enters the rotor. This construction makes 
possible the use of an annular groove 78 at this point for 
transferring fuel from the stator 10 to the rotor 40 and 
thereby eliminates the problem of timing the coincidence 
of these two ports which would otherwise be required to 
minimize fuel leakage at this junction if the position of the 
cam ring 96 is changed to adjust the time of injecting fuel 
into the cylinders of the engine. In addition, the provi 
sion of an annular groove 78 rather than a port of limited 
peripheral extent makes it possible to feed fuel to the 
charge pump at all times during which the pistons 94 are 
moving outwardly. This minimizes the problems which 
would otherwise result from changes in viscosity of the 
fuel. 

In addition, it will be apparent that the check valve 
arrangement for the inlet fuel provides a simple and 
easy manner in which the maximum speed of the engine 
may be set independently of the metering valve, and that 
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the invention provides a manner of precisely locking a 
stop screw in adjusted position. 
As will be apparent to persons skilled in the art, various 

modifications and adaptations of the structure above de 
scribed will become readily apparent without departure 
from the spirit and scope of the invention, the scope of 
which is defined in the appended claims. 

I claim: 
1. A fuel pump comprising a casing having inlet and 

outlet passages, a bore in said casing, a fuel distributing 
rotor positioned in said bore and having fuel inlet port 
means adapted to communicate with said inlet passage 
and outlet port means adapted to communicate in Se 
quence during the rotation of said rotor with said outlet 
passages of said casing to permit alternate admission and 
discharge of fuel from the interior of said rotor, piston 
means carried by said rotor and operable in response to 
the rotation thereof to receive fuel from the inlet port 
means and to eject fuel to said outlet port means, and 
means carried by said rotor and positioned between said 
inlet port means and said piston means to prevent the re 
verse flow of fuel therethrough. 

2. A fuel pump comprising a casing having inlet and 
outlet passages, a bore in said casing, a fuel distribut 
ing rotor positioned in said bore and having a fuel inlet 
passage terminating in a port on the cylindrical surface 
thereof and positioned to communicate with a port of 
said fuel inlet passage of said casing, one of said ports 
comprising an annular groove to provide continuous com 
munication between said inlet passages, and outlet port 
means adapted to communicate in sequence during the 
rotation of said rotor with said outlet passages of Said 
casing to permit, alternate admission and discharge of 
fuel from the interior of said rotor, piston means carried 
by said rotor and operable in response to the rotation 
thereof to receive fuel from the inlet passage of said rotor 
and to eject fuel to said outlet port means, and a one 
way valve carried by said rotor and positioned between 
the inlet port thereof and said piston means to prevent 
the reverse flow of fuel therethrough. 

3. A fuel pump comprising a casing having inlet and 
outlet passages, a bore in said casing, a fuel distributing 
rotor positioned in said bore and having an axial fuel in 
let passage terminating in a port on the cylindrical Sur 
face thereof positioned to communicate with a port of the 
fuel inlet passage of said casing, and outlet port means 
adapted to communicate in sequence during the rotation 
of said rotor with said outlet passages of said casing to 
permit alternate admission and discharge of fuel from the 
interior of said rotor, piston means carried by said rotor 
and operable in response to the rotation thereof to receive 
fuel from the inlet passage of said rotor and to eject 
fuel to said outlet port means, and means carried by said 
rotor and positioned between the inlet port thereof and 
said piston means to prevent the reverse flow of fuel there 
through. - 

4. A fuel pump comprising a casing having inlet and 
outlet passages, a bore in said casing, a fuel distributing 
rotor positioned in said bore and having an axial fuel 
inlet passage terminating in a port on the cylindrical 
surface thereof positioned to communicate with a port 
of the fuel inlet passage of said casing, and outlet port 
means adapted to communicate in sequence during the 
rotation of said rotor with said outlet passages of said 
casing to permit alternate admission and discharge of fuel 
from the interior of said rotor, piston means carried by 
said rotor and operable in response to the rotation there 
of to receive fuel from the inlet passage of said rotor 
and to eject fuel to said outlet port means, a check valve 
carried by said rotor and positioned between the inlet 
port thereof and said piston means to prevent the reverse 
flow of fuel therethrough, and a stop for the check valve 
to limit the axial movement thereof. 

5. A fuel pump comprising a casing having inlet and 
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6 
rotor positioned in said bore and having an axial fuel in 
let passage terminating in a port on the cylindrical Sur 
face thereof positioned to communicate with a port of 
the fuel inlet passage of said casing, and outlet port means 
adapted to communicate in sequence during the rotation 
of said rotor with said outlet passages of said casing to 
permit alternate admission and discharge of fuel from 
the interior of said rotor, piston means carried by said 
rotor and operable in response to the rotation thereof to 
receive fuel from the inlet passage of said rotor and to 
eject fuel to said outlet port means, a check valve car 
ried by said rotor and positioned between the inlet port 
thereof and said piston means to prevent the reverse flow 
of fuel therethrough, a threaded opening in the end of 
said fuel distributing rotor in alignment with the axial 
inlet passage thereof, and a set screw positioned in said 
threaded opening to limit the maximum rate at which fuel 
can pass by said check valve whereby the maximum speed 
of the engine with which the fuel pump is associated may 
be limited. - 

6. A fuel pump comprising a casing having inlet and 
outlet passages, a bore in said casing, a fuel distributing 
rotor positioned in said bore and having an axial fuel in 
let passage terminating in a port on the cylindrical surface 
thereof positioned to communicate with a port of the 
fuel inlet passage of said casing, and outlet port means 
adapted to communicate in sequence during the rotation 
of said rotor with said outlet passages of said casing to 
permit alternate admission and discharge of fuel from 
the interior of said rotor, piston means carried by said 
rotor and operable in response to the rotation thereof 
to receive fuel from the inlet passage of said rotor and 
to eject fuel to said outlet port means, a ball check valve 
carried by said rotor and positioned between the inlet port 
thereof and said piston means to prevent the reverse flow 
of fuel therethrough, a threaded opening in the end of said 
fuel distributing rotor in alignment with the axial inlet 
passage thereof, and a set screw positioned in said threaded 
opening to limit the maximum rate at which fuel can pass 
by said ball check valve, and means for locking the set 
screw in its adjusted position. 

7. A fuel pump comprising a casing having inlet and 
outlet passages, a bore in said casing, a fuel distributing 
rotor positioned in said bore and having an axial fuelin 
let passage terminating in a port on the cylindrical sur 
face thereof positioned to communicate with a port of 
the fuel inlet passage of said casing, and outlet port 
means adapted to communicate in sequence during the 
rotation of said rotor with said outlet passages of said 
casing to permit alternate admission and discharge of 
fuel from the interior of said rotor, piston means carried 
by said rotor and operable in response to the rotation 
thereof to receive fuel from the inlet passage of said 
rotor and to eject fuel to said outlet port means, a ball 
check valve carried by said rotor and positioned between 
the inlet port thereof and said piston means to prevent 
the reverse flow of fuel therethrough, a threaded open 
ing in the end of said fuel distributing rotor in align 
ment with the axial inlet passage thereof, and a set screw 
positioned in said threaded opening to limit the maximum 
rate at which fuel can pass by said ball check valve, and 
means for placing a settable material between the threads 
of said adjustable stop member and said bore for lock 
ing the stop member in its adjusted position. 

8. A fuel pump comprising a casing having inlet and 
outlet passages, a bore in said casing, a fuel distributing 
rotor positioned in said bore and having fuel inlet port 
means adapted to communicate with said inlet passage 
and outlet port means adapted to comunicate in sequence 
during the rotation of said rotor with said outlet passages 
of said casing to permit alternate admission and discharge 
of fuel from the interior of said rotor, piston means car 
ried by said rotor and operable in response to the rota 
tion thereof to receive fuel from the inlet port means 

outlet passages, a bore in said casing, a fuel distributing 75 and to eject fuel to said outlet port means, a one-way 
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valve carried by said rotor and positioned between said 
inlet port means and said piston means to prevent the 
reverse flow of fuel therethrough, and an auxiliary fuel 
passage in said casing communicating with the fuel inlet 
passage of said opening and a one-way valve in said in 
let passage of said casing to prevent the reverse flow of 
fuel therethrough when fuel is being supplied through 
the auxiliary passage. 

9. A fuel pump comprising a casing having inlet and 
outlet passages, a bore in said casing, a fuel distributing 
rotor positioned in said bore and having fuel iniet port 
means adapted to communicate with said inlet passage and 
outlet port means adapted to communicate in Sequence 
during the rotation of said rotor with said outlet passages 
of Said casing to permit alternate admission and discharge 
of fuel from the interior of said rotor, piston means carried 
by said rotor and operable in response to the rotation 
thereof to receive fuel from the inlet port means and to 
eject fuel to Said outlet port means, and a one-way valve 
carried by said rotor and positioned between said inlet 
port means and said piston lineans to prevent the reverse 
flow of fuel therethrough, an auxiliary fuel passage in said 
casing connmunicating with the fuel inlet passage of said 
opening and a one-way valve in Said inlet passage of said 
casing to prevent the reverse flow of fuel therethrough 
when fuel is being Supplied through the auxiliary passage, 
and a one-way valve in said auxiliary fuel passage to pre 
vent the reverse flow of fuel therethrough during normal 
operation. 

10. A fuel pump comprising a casing having inlet and 
outlet passages, a bore in said casing, a fuel distributing 
rotor positioned in said bore and having an axial fuel 
inlet passage terminating in a port on the cylindrical sur 
face thereof positioned to communicate with a port of 
the fuel inlet passage of said casing, and outlet port means 
adapted to communicate in sequence during the rotation 
of said rotor with said outlet passages of said casing to 
permit alternate admission and discharge of fuel from 
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the interior of said rotor, piston means carried by said 
rotor and operable in response to the rotation thereof to 
receive fuel from the inlet passage of said rotor and to 
eject fuel to said outlet port means, a check valve carried 
by said rotor and positioned between the inlet port there 
of and said piston means to prevent the reverse flow of 
fuel therethrough and a threaded opening in the end of 
said fuel distributing rotor in alignment with the axial 
fuel inlet passage thereof, and a set screw positioned in said 
threaded opening providing an adjustable stop to limit the 
movement of said check valve, and hydraulic pressure 
applying means for forcing a settable material between the 
threads of said set screw and said bore for locking the 
stop member in its adjusted position without transmitting 
rotational forces thereto. 

13. A fuel pump as recited in claim 40 wherein the hy 
draulic pressure-applying means is a second set screw 
threaded in said threaded opening. 
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