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This invention relates to pumps, and more particularly 
to a pump especially suitable for pumping fuel to the 
carburetor for an internal combustion engine, the pump 
being operable by a drive from the engine. 

In certain present fuel pumps, pumping is accomplished 
by means of a diaphragm, the diaphragm being driven 
by a spring through a discharge stroke in response to 
demand for fuel from the carburetor, and returned 
through a suction stroke by a drive from the engine 
including a rocker arm actuated by an engine-driven cam 
means in Such manner that during part of a cycle of the 
cam means, the rocker arm is free to allow the dia 
phragm to be flexed by the spring through a discharge 
stroke, and during another part of the cycle the arm is 
adapted positively to move the diaphragm through a 
suction stroke. The rocker arm is usually actuated by 
a push rod, which in turn is actuated by an engine-driven 
Cal, 

Among the several objects of this invention may be 
noted the provision of a fuel pump which is adapted to 
be actuated directly from the push rod, thereby enabling 
the pump to be manufactured with fewer parts; and the 
provision of such a pump which minimizes fuel pulsa 
tions so as to have a smooth action. In general, these 
objects are attained by providing two expansible cham 
ber pump units, each preferably of the diaphragm type, 
which means connecting the units for actuation of one 
unit through a discharge stroke and accompanying actu 
ation of the other through a return stroke and vice versa, 
and with a passage from a first of the units to the second 
unit and a check valve in the passage adapted to open 
on a discharge stroke of the first unit and to close on 
a return stroke of the first unit. With this arrangement, 
the units may be actuated in one direction by a spring, 
as in present fuel pumps, and in the opposite direction 
directly by a push rod. On actuation by the spring, fuel 
is forced out of the first unit to the second, and the ex 
cess is pumped through the pump outlet. On actuation 
by the rod, fuel is forced through the outlet by the second 
unit, and the first unit is primed. Other objects and 
features will be in part apparent and in part pointed out 
hereinafter. 
The invention accordingly comprises the constructions 

hereinafter described, the scope of the invention being 
indicated in the following claims. 

In the accompanying drawings, in which one of various 
possible embodiments of the invention is illustrated, 

Fig. 1 is a cross section of a pump of this invention, 
taken on line 1-i of Fig. 3, and showing parts in a 
first position; 

Fig. 2 is a view corresponding to Fig. 1 showing parts 
in a second position; and, 

Fig. 3 is a section taken on line 3-3 of Fig. 2. 
Corresponding reference characters indicate corre 

sponding parts throughout the several views of the draw 
ingS. 

Referring to the drawings, a pump of this invention 
is shown to comprise a body 1 constituted by a metal 
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casting having an annular cylindrical wall 3. At one 
end of the wall 3 there is a flange 5 generally of conical 
form flaring outward away from the wall. The body 
1 is formed with a partition 7 dividing the space therein 
into a first pumping chamber 9 bounded by flange 5 and 
a second pumping chamber 11 bounded by wall 3. Parti 
tion 7 has a central opening 13. Slidable in the opening 
13 is a rod 15. A packing ring 16 is provided on the 
rod for sealing in the opening 13. 

Radially outward from the opening 13, the partition 
is formed with an inlet passage 17 which opens in the 
direction toward the flanged end of wall 3, i.e., toward 
the first pumping chamber 9. In this inlet passage is 
an inlet check valve 19 comprising a valve seat 21 pressed 
in the passage having a central hole 23 and a series of 
ports 25, such as arcuate slots, around the hole 23. 
Pressed in the hole 23 is a hollow stem 27 closed as 
indicated at 29 at its end in the hole and having at its 
other end a mushroom head 31 constituting a spring seat. 
Stem 27 extends from the valve seat 21 in the direction 
toward pumping chamber 9. A ring-shaped disk valve 
member 33, which may be made of a suitable fuel-re 
sistant synthetic rubber for cushioned sealing, is slidable 
on the stem and is biased toward engagement with the 
valve seat by a coil compression spring 35 surrounding 
the stem reacting from spring seat 21. Wall 3 has a 
lateral opening 37 leading into passage 17 on the side 
of valve seat 21 away from chamber 9, and an inlet 
nipple 39 is pressed in opening 37. Nipple 39 is adapted 
for connection thereto of a fuel supply line from a fuel 
tank (not shown). 

Approximately diametrically opposite the recess 17, 
partition 7 is provided with a circular opening 41 in 
which there is provided an outlet check valve 43 pro 
viding for flow from chamber 9 to chamber 11 and pre 
venting flow from chamber 11 to chamber 9. Valve 43 
is of identical construction to valve 19, differing there 
from only in its position, having its valve seat 21 pressed 
in opening 41 with its stem 27 extending in the direction 
away from chamber 9 instead of in the direction toward 
chamber 9 as in the case of valve 19. Wall 3 has a 
lateral opening 45 leading out of chamber 11, and an 
outlet nipple 47 is pressed in opening 45. A fuel filter 
49 is shown in Fig. 1 as connected to outlet nipple 47 
by a short length of hose 51, and it will be understood 
that a line (not shown) extends from the filter to the 
carburetor (not shown). 
Chamber 9 is closed by a diaphragm 53 consisting of 

a relatively thin disk of flexible fuel-resistant material, 
such as a suitable synthetic rubber with a fabric insert 
which, in unstressed condition is flat or at least substan 
tially flat. The diaphragm 53 is mounted on the end 
of rod 15 which extends out of opening 13 between a 
pair of circular sheet metal plates 55 and 57 backed by 
Washers 59 and 61, Rod 15 has a reduced-diameter end 
portion 63 extending through central holes in the dia 
phragm, the plates and the washers, a fastener 65 being 
provided at the outer end of portion 63 holding the 
diaphragm, plate and washer assembly against the shoul 
der 67 on rod 15 at the inner end of portion 63. 
The outer margin of the diaphragm 53 is clamped 

against the outer margin of conical flange 5 in sealing en 
gagement with the latter by means of a cup-shaped sheet 
metal cap 69 having a rim 7i which is crimped on flange 
5. In cap 69 is a coil compression spring 73 which reacts 
from the outer end of the cap against the outer dia 
phragm plate 55 to bias the diaphragm 53 in the direc 
tion toward partition 7 for effecting discharge strokes 
of the diaphragm. Cap 69 has a vent 70. Plate 55 is 
formed with an annular corrugation or rib 75 forming a 
seat for confining the inner end of the spring. Plate 55 
is of larger diameter than plate 57, and the margin of 



3 
plate 55 which overhangs plate 57 is flared outward in 
the direction toward flange 5 to provide a rim 77 on 
plate 55 constraining the diaphragm to have an annular 
free nonreversing loop 79 (see Fig. 2) convex toward 
partition 7. Plate 57 has a curved rim 81 engaging the 
loop. - 

Chamber 11 is closed by a diaphragm 83 consisting of 
a relatively thin disk of suitable flexible fuel-resistant 
material. As shown, diaphragm 83 is of smaller diame 
ter than diaphragm 53. Diaphragm 83 is mounted on 
the other end of rod 15 from diaphragm 53 and has its 
margin clamped against the end of wall 3 in sealing en 
gagement with the latter by a housing 85 constituted by 
a metal casting. Housing 85 has lugs for receiving 
screws such as are indicated at 89 in Fig. 3 for attach 
ing it to body 1. Diaphragm 83 has a central hole re 
ceiving the rod 15, and rod 15 has an end head 9: 
against which the central portion of diaphragm 83 is 
Sealingly clamped by a collar 93 pressed on the rod. 

Housing 85 is recessed as indicated at 95 for accom 
modating diaphragm 83, and has a vent 96 for venting 
recess 95. Housing 85 is formed for attachment to an 
automotive engine part of which appears at E, having 
an opening 97 adapted slidably to receive a cam-oper 
ated push rod 99. The cam for operating the push rod is 
indicated at 101. The push rod is axially aligned with 
rod 15 and engageable with the end head 91 on the rod 
15, but not connected to the rod 15. As shown, push 
rod 15 is an expansible spring-loaded rod, comprising a 
tube. 103 and a rod 105 slidable in the tube at the end 
thereof toward the cam. Rod 105 has a head 107 at 
its outer end engageable by the cam and engageable 
with the end of the tube toward the cam. Rod 105 is 
biased outward from the sleeve in the direction toward 
the cam by a coil compression spring 109 in the tube re 
acting from a plug 111 pressed in the end of the sleeve 
toward the diaphragm 83. Spring 109 is weaker than 
Spring 73. Plug 111 has a head 113 engaging the head 
91 on rod 15. Movement of the rod 105 relative to the 
tube is limited by a pin 115 extending from the tube into 
a relatively wide groove 117 in the rod 105. The tube 
has an oil and air relief hole 119. 

Operation is as follows: 
With the pumping chamber 9 primed with fuel, and 

with fuel trapped in chamber 9, chamber 11 and the line 
leading to the carburetor, the diaphragms 53 and 83 are 
maintained in the position shown in Fig.1 against the 
bias of spring 73. Rotation of cam 101 has no effect 
upon the diaphragms; the tube portion 103 of the ex 
pansible spring-loaded push rod 99 remains in the posi 
tion shown in Fig. 1, the rod portion 105 moving in and 
out of the tube under the action of spring 109 and cam 
101, head 107 of rod portion 105 always being spring 
biased into engagement with the cam, thereby reducing 
noise and wear. This action may be visualized by con 
sidering cam 101 to be rotated 180° from its Fig. 1 
position to bring the low point of the cam around into 
opposition to the head 107. As this occurs, rod portion 
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105 slides out of tube 103 under the bias of spring 109. 
Then, on another 180° rotation of the cam, rod portion 
105 is pushed back in against the bias of spring 109. 
Upon a demand from the carburetor for fuel, fuel is 

free to flow out of chamber 11 through outlet opening 
45. As cam 101 rotates around from its Fig. 1 position, 
thereby permitting push rod 99 to slide toward the right 
as viewed in Fig. 1, spring 73 acts to drive the dia 
phragms 53 and 83 from their Fig. 1 position to their 
Fig. 2 position. Spring 109 is weaker than spring 73, 
and rod 99 remains in its contracted position under the 
differential bias of the two springs. Thus, diaphragm 
53 is actuated through a discharge stroke with accom 
panying actuation of diaphragm 83 through a return 
stroke. Inlet check valve 19 is closed. Check valve 43 
opens, and fuel is pumped from chamber 9 into cham 
ber 11. Diaphragm 53 is larger than diaphragm 83 and 
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the displacement of diaphragm 53 is greater than the 
displacement of diaphragm 83. Accordingly, the delivery 
of fuel from chamber 9 to chamber 11 is in excess of 
that required to fill chamber 11, and the excess is de 
livered through outlet opening 45 to the carburetor. 
As the cam 101 rotates around from its Fig. 2 po 

sition, the push rod 99 is pushed back to drive the dia 
phragm connecting rod 15 toward the left from its Fig. 
2 position, thereby actuating diaphragm 53 through a 
return stroke with accompanying actuation of diaphragm 
83 through a discharge stroke back to the Fig. 1 position. 
Check valve 43 closes, and diaphragm 83 pumps fuel 
from chamber 1 through outlet opening 45. Inlet check 
valve 19 opens, and chamber 9 is primed with fuel from 
the fuel supply. 

Thus, the pump is actuated directly from the push rod 
99, with pumping both on movement of the diaphragms 
in one direction by the spring 73 and in the other direc 
tion by the push rod. It will be understood that the 
push rod need not be an expansible spring-loaded rod 
as shown, though this may be preferable for noise and 
Wear reduction. It will be observed that, essentially, 
chamber 9 and diaphragm 53 constitute a first expansible 
chamber pump unit and chamber 11 and diaphragm 83 
constitute a second expansible chamber pump unit, with 
rod 15 constituting means connecting the units for ac 
tuation of the first through a discharge stroke with ac 
companying actuation of the second through a return 
stroke, and vice versa, and with opening 41 constitut 
ing a passage from the first to the second having check 
valve 43 therein adapted to open on a discharge stroke 
of the first and to close on a discharge stroke of the 
Second. 

in view of the above, it will be seen that the several 
objects of the invention are achieved and other advan 
tageous results attained. 
As various changes could be made in the above con 

structions without departing from the scope of the inven 
tion, it is intended that all matter contained in the above 
descripion or shown in the accompanying drawings shall 
be interpreted as illustrative and not in a limiting sense. 

I claim: 
1. In a variable stroke pump for supplying fuel to a 

carburetor for an internal combustion engine, a housing 
providing first and second opposed coaxial pumping cham 
bers, first and second coaxial diaphragms, one for each 
chamber, a rod connecting the diaphragms, spring means 
engaging said housing and biasing the diaphragms and 
rod in one direction for movement of the first diaphragm 
through a discharge stroke and accompanying movement 
of the second diaphragm through a return stroke, said 
rod being adapted to be moved in the opposite direction 
by the engine for movement of the first diaphragm 
through a Suction stroke and accompanying movement of 
the second diaphragm through a discharge stroke, said 
housing having a partition provided with an inlet to the 
first chamber, a check valve for the inlet adapted to open 
on a return stroke of the first diaphragm and to close 
on a discharge stroke of the first diaphragm, said parti 
tion having a passage from the first chamber to the sec 
ond chanber, a check valve for said passage adapted to 
open on a discharge stroke of the first diaphragm and to 
close on a return stroke of the first diaphragm, and an 
outlet from the second chamber adapted to supply fuel 
to the carburetor. 

2. A pump as set forth in claim 1 wherein the displace 
ment of the first diaphragm is greater than the displace 
ment of the second diaphragm. 

3. A pump as set forth in claim 1 having a push rod 
engageable with one end of the diaphragm connecting 
rod for moving the latter rod in said opposite direction. 

4. A pump as set forth in claim 3 wherein said push 
rod is an expansible spring-loaded rod adapted for opera 
tion by a cam. 

5. A pump comprising a body having an annular cylin 
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drical wall, a flange at one end of said wall flaring out 
ward away from said wall, and a partition in said body 
dividing the space therein into a first pumping chamber 
bounded by said flange and a second pumping chamber 
bounded by said wall, a first diaphragm at said one end 
of said body closing said first chamber and a second dia 
phragm at the other end of said body closing the second 
chamber, a rod extending slidably through the partition 
connected at one end to the first diaphragm and at its 
other end to the second diaphragm, a cap on said one end 
of the body, a spring in said cap acting against the first 
diaphragm to bias the first diaphragm, the rod and the 
second diaphragm to move in the direction toward said 
other end of the body, said rod being adapted to be 
pushed in the opposite direction for moving the dia 
phragms in the opposite direction by a push rod engaging 
said other end of said diaphragm connecting rod, said 
body having an inlet leading to said first chamber, a 
check valve in said inlet adapted to open on a return 
stroke of the first diaphragm in the direction away from 
the partition and to close on a discharge stroke of said 
first diaphragm in the direction toward the partition, said 
partition having a transfer passage leading from the first 
chamber to the second chamber, a check valve for said 
transfer passage adapted to open on a discharge stroke 
of the first diaphragm and to close on a return stroke 
of the first diaphragm, and said body having an outlet 
leading from the second chamber. 

6. A pump as set forth in claim 5 wherein said first 
diaphragm is of greater diameter than the second dia 
phragm and effects greater displacement than the second. 

7. A pump as set forth in claim 6 wherein the outer 
margin of the first diaphragm is clamped against the 
flange by the cap and wherein the diaphragm connecting 
rod carries means constraining the first diaphragm to 
have an annular free nonreversing loop convex toward 
the partition. 

8. A pump as set forth in claim 7 wherein a housing 
is provided having a recess for accommodating said 
second diaphragm and an opening concentric with said 
diaphragm adapted slidably to receive a push rod and 
wherein the second diaphragm is clamped against the 
other end of the body by said housing. 

9. A pump as set forth in claim 8 comprising an ex 
pansible spring-loaded push rod slidable in said opening 
and engageable with said other end of said diaphragm 
connecting rod. 

10. In a variable stroke pump for supplying fuel to a 
carburetor for an internal combustion engine, a pump 
body having a pumping chamber and an outlet chamber, 
flexible diaphragms forming one wall of their respective 
chambers, a rod slidably mounted for reciprocative move 
ment in said body, and secured to said diaphragms, means 
including an inlet check valve to supply fuel to said 
pumping chamber during a suction stroke of the pump 
ing chamber diaphragm, means including an outlet check 
valve for the flow of fuel from the pumping chamber to 
the outlet chamber during a discharge stroke of the pump 
ing chamber diaphragm, resilient means provided on said 
body biasing said rod in one direction to discharge fuel 
from said pumping chamber into said outlet chamber, said 
rod being movable in the other direction by the engine 
to draw fuel into the pumping chamber. 

11. In a variable stroke pump for supplying fuel to 
a carburetor for an internal combustion engine, a pump 
body having a pumping chamber and an outlet chamber, 
flexible diaphragms forming one wall of their respective 
chambers, a rod slidably mounted for reciprocative move 
ment in said body, and secured to said diaphragms, 
means including an inlet check valve to supply fuel to 
said pumping chamber during a suction stroke of the 
pumping chamber diaphragm, means including an out 
let check valve for the flow of fuel from the pumping 
chamber to the outlet chamber during a discharge stroke 
of the pumping chamber diaphragm, resilient means pro 

0. 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

5 

6 
vided on said body biasing said rod in one direction to 
discharge fuel from said pumping chamber into said 
outlet chamber, said rod being movable in the other 
direction by the engine to draw fuel into the pumping 
chamber, a cap securing the periphery of said pumping 
chamber diaphragm to said body, said resilient means 
comprising a helical compression spring seated on said 
Cap. 

12. In a variable stroke pump for supplying fuel to 
a carburetor for an internal combustion engine, a pump 
body having a pumping chamber and an outlet chamber, 
flexible diaphragms forming one wall of their respective 
chambers, a rod slidably mounted for reciprocative move 
ment in said body, means securing said rod to said dia 
phragms, means including an inlet check valve to supply 
fuel to said pumping chamber during a suction stroke 
of the pumping chamber diaphragm, means including an 
outlet check valve for the flow of fuel from the pump 
ing chamber to the outlet chamber during a discharge 
stroke of the pumping chamber diaphragm, resilient 
means provided on said body biasing said rod in one 
direction to discharge fuel from said pumping chamber 
into said outlet chamber, said rod being movable in the 
other direction by the engine to draw fuel into the pump 
ing chamber, a cap securing the periphery of said 
pumping chamber diaphragm to said body, said resilient 
means comprising a helical compression spring seated on 
said cap. 

13. In a variable stroke pump for supplying fuel to 
a carburetor for an internal combustion engine, two 
expansible chamber pump units and having an inlet to 
one unit and an outlet from the other, means connecting 
the units for actuation of one unit through a discharge 
stroke and accompanying actuation of the other through 
a return stroke and vice versa, said pump units having 
a passage from a first of the units to the second unit 
with a check valve therein adapted to open on a dis 
charge stroke of the first unit and to close on a return 
stroke of the first unit, said first unit acting on a dis 
charge stroke thereof to pump fluid to the second unit, 
said first unit having an inlet check valve to open on a 
return stroke of the first unit, and the second unit acting 
on a discharge stroke thereof to pump fluid through the 
outlet, each pump unit being a diaphragm pump, the 
two diaphragm pump units being coaxial, and the means 
connecting the units comprising a rod connecting their 
diaphragms, the displacement of the diaphragm of the 
first unit being greater than the displacement of the 
diaphragm of the second unit, a cover provided on said 
Second pump unit, a compression spring seated on said 
cover and acting to bias the diaphragms for actuation 
of one diaphragm through a discharge stroke and accom 
panying actuation of the other diaphragm, through a 
return stroke, and a push rod engageable with the dia 
phragm connecting rod for actuation of the one 
diaphragm through a return stroke and accompanying 
actuation of the other through a discharge stroke. 

14. A pump as set forth in claim 13 wherein said 
push rod is an expansible spring-loaded push rod adapted 
for operation by a cam. 

15. In a variable stroke pump for supplying fuel to 
a carburetor of an internal combustion engine, a housing 
having first and second coaxial pumping chambers, first 
and second diaphragms providing movable walls for said 
first and second chambers, respectively, a rod intercon 
necting said diaphragms, a compression spring engaging 
said housing and biasing said diaphragms and rod in 
one direction, said diaphragms and rod being adapted 
to be moved in the opposite direction by the engine, 
and means including inlet and outlet check valves con 
trolling the flow of fuel through said chambers in series 
to supply a carburetor responsive to reciprocable move 
ment of said diaphragms and rod. 

16. In a variable stroke pump for supplying fuel to 
a carburetor of an internal combustion engine, a body 
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having an annular cylindrical wall, a flange at one end 
of said wall flaring outward away from said wall, and 
a partition in said body dividing the space therein into a 
first pumping chamber bounded by said flange and a 
second pumping chamber bounded by said wall, a first 
diaphragm at said one end of said body closing said first 
chamber and a second diaphragm at the other end of 
Said body closing the second chamber, a rod extending 
slidably through the partition connected at one end to 
the first diaphragm and at its other end to the second 
diaphragm, a cap on said one end of the body, a spring 
in said cap acting against the first diaphragm to bias the 
first diaphragm, the rod and the second diaphragm to 
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8 
move in the direction toward said other end of the body, 
said rod being adapted to be pushed in the opposite 
direction by the engine, and means including inlet and 
outlet check valves controlling the flow of fuel through 
said chambers in series to supply a carburetor responsive 
to reciprocable movement of said diaphragms and rod. 
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