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5 Claims. (Cl 103-207) 
This invention relates to pumps, particularly 

to diaphragm. pumps of the kind operated by or 
in unison with the internal combustion engine 
for supplying fluid fuel to a charge forming de 
vice thereof. The principal object of the inven 
tion is to provide manually operable means for 
priming and flushing the pump that is simple and 
easy to operate, readily accessible and of simple 
and economical construction. The invention 
consists in the pump and in the construction, 
combinations and arrangements of parts herein 
after described and claimed. 
In the accompanying drawings, which form 

part of this specification and wherein like sym 
bols refer to like parts wherever they occur, 

Fig.1 is a plan view of a pump embodying my 
invention, M 

Fig.2 is a side view of said pump, 
Fig. 3 is a central section on the line - of 

Fig. 1, showing the pump mounted on a housing 
containing a cam for actuating said pump and 
the manually operable priming, means in inop 
erative position, 

Fig. 4 is a section on the line - of Fig. 3; 
and 
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means of a spring 5 interposed between said 
valve and the partition ; and the outlet valve 
chamber 0 is provided with a valve 6 which 
covers the outlet port 2 in said partition and is . 
yieldably held in closed position by means of a 
spring. interposed between the outlet valve 
and a suitable cage 8 having an opening therein 
for the passage of fuel. A suction or inlet pas 
sageway 19 leads inwardly from one side of the 
casing A to the inlet valve chamber 9 and is con 
nected at its outer end to a suitable supply pipe 
20. Leading outwardly from the outlet valve 
chamber 10 through the other side of the casing 
A is an outlet passageway 2 that is connected 
at its outer end with a suitable outlet or discharge 
pipe 22. . . 

For convenience in manufacture, the casing A 
is made in upper and lower sections 23 and 24, 
respectively, that are secured together with the 
marginal portion of the diaphragm 8 clamped 
therebetween by means of cap screws 25, the up 
per Section containing the inlet and outlet pas 

25 
Fig. 5 is a section similar to Fig. 3, showing the 

manually operable priming means in operable. 
- position. 

The pump shown in the accompanying draw 
ings comprises a sectional casing Ahaving a ver 
tically disposed attaching plate or flange that 
is removably secured by cap screws 2 to the ver 
tical face of the housing B of the fuel injection 
pump for a Diesel engine, said housing contain 
ing a power driven shaft having a can there- . 
on for operating a pump mechanism enclosed 
within said casing. Sald casing has two cham 
bers formed therein, a lower chamber 5, which 
contains the pump actuating mechanism and 
opens into the housing B through an opening 6 
formed therein opposite the can shaft , and an 
expansible upper chamber with a contained 
impeller in the form of a deformable Wall of. 
flexible material, whereby the volumetric con 
tent of said expansible chamber may be succes 
sively increased and diminished by movement of 
said deformable wall or diaphragm. 

Located in the pump casing A, above the pump 
chamber 7 are inlet and outlet valve chambers 9 
and O that communicate with said pump housing 
through ports and 2 extending through a 
partition 3 which separates said valve chambers 
from said pump chamber. The inlet valve cham 
ber 9 is provided with an inwardly opening valve 
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SageWays and valve chambers and the lower sec 
tion containing the mechanism for operating the 
diaphragm. Said mechanism comprises a stem 
26 projecting downwardly from the diaphragm 8. 
axially thereof, a coil compression spring 27 sur 
rounding said stem between the underside of said 
diaphragm and an annular seat 28 provided 
therefor in the lower chamber 5, and a rock lever 
29 pivoted, as at 30, in said chamber with its in 
ner arm loosely engaging an elongated slot 3 pro 
vided therefor in the lower portion of said stem 
and with its outer arm extending into the hous 
ing B through the opening 6 thereof and bear 
ing against the cam 4 therein. By this arrange 
ment, when the rise of the can cooperates with 
the Outer arm of the oscillatory lever 29, the in 
ner arm thereof pulls the diaphragm 8 down 
Wardly, thereby causing fluid to be drawn into 
the pump chamber 7 through the inlet valve 4, 
and when the rise of said cam moves out of con 
tact with said lever, the inner arm thereof swings 
upwardly, thus permitting the compressed spring 
27 to expand and force said diaphragm upwardly 
and force the fluid out of said pump chamber 
through the discharge valve 6. The elongated 
slot 3 in the stem 26 of the diaphragm 8 per 
mits continued operation of the lever 29 by the 
cam 4 when the pressure in the pump chamber 
is Sufficient to prevent expansion of the dia 
phragm actuating spring 27. 

Manually operable means is provided for actu 
ating the lever 29 when it is desired to prime or 

which is yieldably held againstits seat by flush the pump. Said means comprises a rod 32 
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mounted for reciprocating movement in the up 
per or cover section 23 of the pump Casing A. 
This rod has one end located exteriorly of the 
casing and provided with an operating knob 33 
and has its other end disposed in the chamber 5 
in the lower section 24 of the casing A and ex 
tending through an elongated slot 34 in the long 
arm of the lever 29 and terminating beneath. 
said arm in a head 35 adapted to abut there 
against. A coil spring 36 has one end Seated in 
a recess 37 in said casing and its other end seated 
in a recess 38 provided therefor in the long arm 
of said lever, said spring tending to urge said 
arm in the direction of the cam 4 and the headed 
end 35 of the manually operable rod 32. The 
reciprocable rod 32 is releasably held in its inner 
most position by means of a leaf spring 39 which 
is secured to the casing A and has a free end 
adapted to snap over a peripheral rib 40 on the 
operating knob 33. 
By the arrangement described, the pump may 

be manually operated by reciprocating the rod 32, 
the outward movement of the rod causing the 
headed inner end 35 thereof to bear against the 
long arm lever 29 and thus cause the short arm 
thereof to pull the diaphragm 8 downwardly, 
while the spring 27 serves to force the diaphragm 
upwardly and operate the lever to draw the rod 
inwardly. In the event that the pressure in the 
pump chamber T is sufficient to prevent expansion 
of the diaphragm operating spring 27, the lever 
29 is actuated by the smaller spring 36 to draw 
the rod inwardly, the elongated lever receiving 
slot 3 in the stem 26 of the diaphragm permitting 
such movement of the lever. The manually Op 
erable rod 32 is preferably disposed at a diverging 
angle to the vertical face of the housing B, thereby 
making the rod readily accessible for easy Opera 
tion. In the inoperative position of Said rod, the 
headed inner end 35 thereof is located in the 
housing B where it is entirely clear of the lever 
29 during the mechanical operation thereof. In 
such position of the rod any oil that accumulates 
thereon during the mechanical operation of the 
pump will drain off the headed inner end of said 
rod into the cam chamber of the housing B. 
While I have shown and described my pump in 

connection with a fuel injection pump, it is ob 
viously applicable to other devices. 
What I claim is: 
1. In a pump, a casing having a chamber, a 

diaphragm forming a deformable wall of Said 
chamber, and having a stem with a transverse 
opening, a coil compression spring surrounding 
said stem between said diaphragm and a seat 
provided therefor in said casing for moving said. 
diaphragm in one direction, mechanically oper 
ated means for moving said diaphragm in the 
other direction comprising a lever mounted in 
said casing for oscillatory movement on an axis 
disposed transversely of said stem with one arm 
loosely engaging the opening therein, a rotary 
cam engaging the other arm of Said lever for 
swinging the same in a direction that will move 
said diaphragm against the pressure of Said 
spring, a member reciprocable in said casing 
transversely of said lever axis with its Outer end 
located exteriorly thereof for manual operation, 
the inner end portion of said member extending 
loosely through an opening provided therefor in 
said other arm of said lever and terminating in 
a head larger than said opening, and a Spring 
mounted in said casing for urging said other arm 
in the direction of the head at the inner end of 
said member. 

2,254,174 
2. In a pump, a casing having a pump cham 

ber, a diaphragm forming a deformable wall of 
said chamber and having a stem with a trans 
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verse opening, a coil compression spring sur 
rounding said stem between said diaphragm and 
a seat provided therefor in said casing for mov 
ing said diaphragm in one direction, a lever 
mounted in said casing for oscillatory movement 
on an axis disposed transversely of said stem with 
one arm disposed in the transverse opening 
therein, a rotary operated cam engaging the 
other arm of said lever for swinging the same in 
a direction that will move said diaphragm in the 
other direction, and a member reciprocable in 
said casing transversely of said lever axis with 
the Outer end located exteriorly thereof for 
manual operation, the inner end portion of said 
member extending loosely through an opening 
provided therefor in said other arm of said lever 
and terminating in a head larger than said open 
ing, said openings in said stem and said other arm 
of said lever being elongated to permit said lever 
to oscillate when said spring is compressed and 
Said member is in its innermost position, and a 
Spring mounted in said casing and bearing 
against said other arm of said lever for urging 
the same in the direction of the head at the inner 
end of Said member. 

3. In a pump, a casing having a chamber and 
a contained impeller, a spring for moving saidim 
peller in one direction, a lever pivoted in said 
casing with one arm operatively connected to 
said impeller for moving the latter in the other 
direction, a cam in operative relation to the other 
arm of Said lever for swinging the same in a di 
rection that will move said impeller in said other 
direction and independently manually operable 
means engageable with said other arm of said le. 
ver for swinging the same in the same direction 
as Said cam Swings it. 

4. In a pump, a casing having a chamber and 
a contained impeller, a spring for moving said 
impeller in one direction, a lever pivoted in said 
casing with one arm operatively connected to 
said impeller for moving the same in the other 
direction, and independently operable mechani 
cally and manually operable means both engage 
able with the other arm of said lever for swinging 
the same in a direction that will move said im 
peller in said other direction, said mechanically 
Operable means comprising a rotary cam engag 
ing said other arm of said lever, and said manu 
ally operable means comprising a member recip 
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rocable in said casing transversely of the axis of 
Said lever with its outer end portion located ex 
teriorly of Said casing and with its inner end 
portion extending loosely through an opening pro 
Wided therefor in said other arm of said lever and 
terminating in an enlargement adapted to bear 
against the can opposing face of said other arm 
of said lever. 

5. In a pump, a casing having a chamber and 
a contained impeller, a spring for moving said im 
peller in one direction, a lever pivoted in said 
casing with one arm operatively connected to said 
impeller for moving the same in the other di 
rection, independently operable mechanically and 
manually operable means engageable with the 
other arm of Said lever for swinging the same 
in a direction that will move said impeller in said 
other direction, Said mechanically operable means 
comprising a rotary cam engaging said other arm 
of Said lever, and Said manually operable means 
comprising a member reciprocable in said casing 
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transversely of the axis of said lever with its outer 
end portion located exteriorly of said casing and 
with its inner end portion extending loosely 
through an opening provided therefor in said 
other arm of said lever and terminating in a 
head larger than said opening adapted to swing 

said lever in said direction when said member is 
pulled outwardly in said opening, and a spring 
mounted in said casing for urging said other arm 
in the direction of said head of said member and 

5 in the direction of said cam. 
HERBERT C. EDWARDS. 

  


