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MULTIPLE DIAPHRAGM PUM.P. 

Application filed June 26, 
The present invention relates to differen 

tial pressure fluid EE and more partic ularly to multiple diaphragm pumps which 
possess propulsive action upon movement of 
the piston connecting rod in any permitted 
direction of movement. 0. 
The instant pump provides a plurality of 

pumping diaphragms which coordinate in 
their action to deliver substantially contin 
uous and uniform flow of fluid. Preferably 
the propelling action of the pump is. ob 
tained efficaciously from a source of dimin 
ished pressure or suction, such as that, ob 
taining within the intake manifold of an 
internal combustion engine, or from other 
suitable source of suction, whereby the dif 
ference in pressure existing between atmos 
pheric pressure and that obtaining at the 
suction source is used to actuate the pistons 
and diaphragms of the pump and produce 
work thereupon. 
The instant invention is further provided 

with means for alternately permitting the 
admission and withdrawal of propelling 
fluid to the diaphragms of the pump whereby 
suitable pressure is maintained thereupon for moving the pumping diaphragm thereof 
to and fro. 

Several embodiments of the instant inven 
tion are illustrated in the appended draw 
ings, wherein: 

Fig. 1 is a plan view of the device partly 
in Gection. 

Fig. 2 is a vertical section on line 2-2 of 
Fig. 1. - 

Fig. 3 is an irregular cross-section on the 
line 3-3 of Fig. 1. 

Fig. 4 is a cross-section on the line 4-4 of 
Fig. 2. 
Fig. 5 is an enlarged perspective view of 

the valve actuating member. 
Fig. 6 is a vertical section of a modifica 

tion of the device. 
Fig. 7 is a transverse section along the 

line 7-7 of Fig. 6. 
Fig. 8 is an enlarged view in perspective 

of the actuating stirrup and rocker arms. 
Fig. 9 is a side elevation of a further mod 

ification of the device, 

1931. Serial No. 547,132. 

Fig. 10 is a fragmentary vertical section 
along line 10-10 of Fig. 9. 

Fig. 11 is an irregular cross-section along 
line 11-11 of Fig. 9. 

Fig. 12 is a horizontal section along line 
12-12 of Fig. 10 showing the valve mech 
anism. 

Fig. 13 is a view in perspective of the 
valve actuating link. 

Referring more particularly to the draw: 
ings the improved pump, an embodiment 
of which is shown in Fig. 1, comprises a 
body member 16, a pump housing member 17, 
and a valve housing member 18. A flexible 
pumping diaphragm 19 is provided between 
the pump housing 17 and the body member 
16 and is assembled therewith in fluid tight 
relation in any desired manner, as for in 
stance by clamping the periphery, thereof 
between flanged portions 20 of the body 
member and cooperating flange members 21 
of the pump housing member 17 by suitable 
bolts 25. A similar pumping diaphragm 22 
is included in fluid tight assembly between 
the valve housing member 18 and the body 
member 16 as by clamping the diaphragm 
between flanges 23 and 24. The diaphragms 
are preferably of a liquid proof, non-resili 
ent fabric. 
This particular disposition of the dia 

phragms provides a plurality of fuel pump 
ing compartmr.ts 26 and 27, as defined by 
the respective diaphragm and the body 
member, whereby fuel is expelled from one 
compartment while the other compartment 
is intaking fuel; that is to say, propulsion 
of fuel to the fuel supply line is effected 
upon movement of the diaphragms in either 
direction. A continuance of propulsion of 
the fuel is insured by the provision of the 
rod 28 connecting the diaphragm 19, as 
through the cup plates 29 and 30, to the 
diaphragm 22, as through the cup plates 
31 and 32. 

Passage of fuel through the device is ef 
fected by means of a fuel inlet 33 which is 
connected by means of the passage 34 to a 
valve port 35 which has contained therein 
a suitable valving mechanism 36 permitting 
uni-directional flow from the inlet 33 to the 
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fuel chamber 26. The companion fuel 
chamber 27 is also connected to the fuel 
inlet passage 33 by means of the valve port 
37 regulated by the valve 38. Thus, upon 
movement of the piston rod in the direction 
of the arrow, fuel is caused to enter the fuel 
chamber 26 while upon movement in the op 
posite direction fuel enters the companion 
fuel chamber 27. 

Fuel is caused to flow from the pumping 
chamber 27 upon movement of the rod and 
diaphragm 28 and 22 respectively, in the 
direction of the arrow, through the valve 
port 39 communicating with the fuel reser 
voir or chamber 27 into the fuel outlet 40. 
The fluid flow is regulated through the valve 
port 39 by means of the valve 41 contained 
therein which valve is adapted to close upon 
its seat 42 suitably formed in a plate 43 
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attached to the inner wall of the fuel cham 
ber as by means of screws 44. In like man 
ner the fluid outlet passage 40 is connected 
to a valve port 45 communicating with the 
companion fuel reservoir or chamber 26. 
This valve port is similarly provided with 
valving means, as indicated at 46, adapted 
to close upon a seat 47 similarly provided, 
as for instance, in the plate 48 attached to 
the inner wall of the body member 16. 
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It is thus seen that upon movement of 
the rod 28 in the direction of the arrow, fluid 
is caused to enter the inlet port 33 and flow 
into the fluid reservoir 26 through the valve 
port 35, since the valve 38 is closed upon its 
seat, thus preventing entrance of fuel there 
through. During this movement any fluid 
contained within the fluid reservoir 27 is 
caused to pass through the valve port 39 
into the outlet passage 40, and is prevented 
from passing into the companion fuel reser 
voir 26 since the valving means 46 is closed 
upon its seat 47. When the piston rod is 
moved in the direction adverse to the arrow 
fluid in the fuel reservoir 26, now filled, 
escapes through the port 45 and into the 
outlet 40, while the companion fuel reser 
voir 27 is being filled by fluid which enters 

fluid intake port 37 through the passage 
The differential pressures are so directed 

upon the sides of the diaphragms that these 
pressures possess relatively the same ratio 
and there is no reversal or buckling of the diaphragm thereby insuring a longer life to 
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the pumping portion of the device. The 
valve housing 18 is provided with an exten 
sion 49 having an attaching nipple 50 adapt 
ed to be connected to a source of suction 
such as that provided within the intake 
manifold of an internal combustion engine. 
This attachment or nipple is in fluid com 
munication with an annular ring 51, within 
the extenson member 49, which surrounds 
an internal sleeve 52 and has communication with the passage 53 therethrgugh, by means 
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of the ports 54, thus providing means 
through which fluid may be removed 
through the passage 53, the port 54 and the 
nipple 50. The internal sleeve 52 is pro 
vided with a valving rod 55 carrying valv 
ing means 56 and 57 upon either end thereof 
capable of seating upon valve receiving por 
tions 58 and 59 respectively formed in the 
ends of the internal sleeve 52. 
An atmospheric port 60 provides fluid 

communication from the atmosphere to the 
passage. 61 and from thence to the dia 
phragms 19 and 22 as hereinafter described. 
This passage is provided with a two-way 
communication which is governed by a valv 
ing means 62, the latter being provided with 
an extension 63 so placed within an internal 
sleeve 64 that the stem will move readily 
therein and permit seating of the valve 62 
upon a valving seat 65 formed at one end 
of the internal sleeve 64. A second sleeve 
66, substantially coaxial with the sleeve 64, 
is spaced therefrom and is provided with a 
valve seat 67 for cooperating with the valve 
63 whereby the passageway 68 of the sleeve 
is closed. Ports 69 are provided in the 
sleeve 66 which communicate with a chamber 
70, into which air and atmospheric pressure 
is permitted to flow when the valve 62 is 
closed upon its seat in the sleeve 64. 
The chamber 70, further, is in fluid com 

munication with a conduit which extends 
therefrom to the pumping chamber 72, 
formed between the diaphragm 19 and the 
pump housing 17. 
The operation of the pump will now be 

clearly apparent as the source of suction 
will cause fluid to flow out of the nipple 50 
thus conveying fluid from the pumping 
chamber 72 through the conduit 71, thereby 
reducing the pressure within the pumping 
chamber 72, while at the same time the po 
sition of the valving member 62 permits 
air at atmospheric pressure to enter through 
the port 60, flow through the sleeve 64, and 
build up pressure upon the pumping side 
of the diaphragm 22 thus aiding in the 
movement of both diaphragms 22 and 19 
(in the direction of the arrow shown upon 
the rod 28 in Fig.2). W 
The valves 55 and 62 are actuated by 

valve actuating means attached to a mov 
able portion of the pump. An embodiment 
of the valve actuating means is shown in 
Fig. 5 and comprises a stirrup 73 which is 
provided with a flanged end 74 for attach 
ment to a portion of the moving piston 
mechanism, such as the end of the piston 
rod 28. Depending lateral flanges 75 and 
76 are slotted as at 77 to receive a pin mem 
ber 78 slidable in the slot for carrying a 
spring 79. The upper portion of the stir 
rup is slotted as at 80 to provide a receiving 
and guiding portion for the clip member of 
the spring 79. 
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A bracket member 81 is attached to the 
valve housing and is provided, at a distance 
spaced from the housing, with angular por 
tions 84 having bearing edge surfaces, for 
receiving the rocker arm 82 to which the 
pin 78 is attached for providing a snap valve 
action upon movement of the piston and 
actuator arm. A second rocker arm 83 is 
provided which bears against the lower edge 
of the angular piece 84 as illustrated in an 
enlarged view in Fig. 8. The lower U-shape 
member 85 (Fig. 2) of the rocker arm is 
attached to a rod 86 connecting the stems 
86 and 63 of the valving members 55 and 
62, respectively. A pin si, placed somewhat . 
below the 'attachment of the rod 86, has 
attached thereto the other end of the spring 
79 and provides the Snap mechanism for 
actuating the valve members 55 and 62. 

It will be seen that as the piston and 
actuator move in the direction of the arrow 
upon the piston rod 38 that the upper rocker 
is pulled in the direction of the arrow until 
the pin 78 is just over the center line con 
necting that pin with the pin 86, whereupon 
the spring mechanism 79 causes the lower 
end 85 of the rocker arm 83 to move to the 
outward position whereby the valves 55 and 
62 are caused to close upon their seats. This 
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position of the valve permits air at atmos" 
pheric pressure to flow through the conduit 
71 into the pumping chamber 72 and at the 
same time air is drawn through the suction 
port 51 thus reducing the pressure in the 
companion pumping chamber, thereby caus 
ing a reversal of the pressure upon the re 
spective diaphragms and hence a reversal in 
the movements thereof. 
A variation of the invention is shown in 

Fig. 6 wherein the device comprises a body 
member 90, a valve housing member at 91, 
and a piston housing member at 92. The 
body member is provided with valved inlet 
ports 93 and 94 communicating with the 
fluid pumping chambers 95 and 96 and with 
the inlet passage 99. The pumping cham 
bers are provided with fluid outlet ports 97 
and 98, respectively, which permit fluid flow 
from the respective fluid pumping chambers 
into the outlet conduit 100. The pumping 
diaphragms comprise longitudinally com 
pressible bellows or accordian diaphragms 
101, 102 of suitable composition, such as 
metal sheets. These diaphragms are con 
nected for coordinate movement by means. 
of a piston rod 103 which is connected to the 
diaphragms in any suitable manner. In the 
modification shown in Fig. 6, this connection 
is made by means of the clips 104 and 105 
whereby a fluid tight connection is insured 
between the clips and the diaphragms. The 
diaphragm 102 is provided with a passage 
way 106, which in the modification shown 
herein is located substantially axially there 
of for receiving an extension 107 of the pis 
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ton rod 103. The extension rod 107 is con 
nected to the actuating member 108 which 
has actuating connection with a snap valve 
actuating mechanism of a suitable type such 
as that described hereinabove. 

In the position of the valves and dia 
phragms shown in Fig. 6, fuel is entering 
the chamber 95 while it is being expelled 
from chamber 96 as a pressure less-than 
atmospheric exists upon the working side of 
the diaphragm 101 and atmospheric pressure 
upon the working side of the diaphragm 102. 
Upon movement of the piston rod 103 to 
the left, the snap valve actuator moves the 
valving mechanism and causes a reversal 
of the atmospheric air and a reversal in 

O 

YS 

movement of the diaphragms, compressing 
the diaphragm 102 longitudinally while the 
diaphragm 101 expands longitudinally. 
Another modification of the invention is . 

shown in Figs. 9, 10, 11, 12 and 13. The 
pump in this modification comprises a body 
member 110 and housing members 111 and 
112. The body member is provided with a 
fuel inlet port 113 which connects with a 
passageway 114 in fluid communication with 
a fuel reservoir 115. The fuel thereafter 
passes through the screen 116 into the pas 
sage 117 and then through the conduit 118 
into the valve connecting passage 119 which 
terminates in valve ports 120 and 121 
whereby fluid may be directed in either of 
two directions into the fluid pumping cham 
ber 122 or the fluid pumping chamber 123. 
The member 110 is further provided with 
a passageway 124 which has interrupted 
fluid communication with the fluid pump 
ing chambers 122 and 123 and which has 
connected therein the valve seats 125 and 
126 and is provided with valving means 
127. An annular passageway 128 surrounds 
the valve seats 125 and 126 whereby the fluid 
flowing through either of said valves may 
be transferred from said annular passage 
through the passageway 129 to the fluid 
outlet 130. 

It is thus seen that fluid from a source 
such as the fuel reservoir attached to an 
automotive vehicle, or other source, enters 
the inlet passage 113, flows therethrough 
and into the fuel reservoir 115. 
The fuel reservoir 115 is attached to the 

pump in any suitable manner, as for instance 
to the body member 110, by the clip 131 and screw 132 bearing against the nipple 133 
upon the lower portion of the reservoir 115 
whereby the same is caused to bear against 
a gasket 134, thus forming a fluid tight con 
nection between the fuel reservoir and the 
surfaces of the body member 110. The 
straining member or screen 116 is placed be 
tween the body member 110 and the reser 
voir 115 whereby fluid from the reservoir 
is caused to flow therethrough into the pas 
sageway 117 which is formed between the, 
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danges, of the body member and the screen 
116. 
The bearing surface 135 is formed in the 

body member 110 for receiving the piston 
is rod 136 which connects the diaphragms 137 
and 138 in such manner that they move syn 
chronously. The piston rod is connected in 
any suitable manner to the diaphragms, and 
in the modification shown in Fig. 10, the col 

to lar or clip members 139 on the diaphragms 
are detachably engaged in the grooves 140 
beneath the heads of the rod 136. 
The action of this device is substantially 

similar to the action of the device illustrat 
ed in Fig. 2 and described hereinaboye. 
Thus, in the showing in Fig. 10 the dia 
phragms 137 and 138 are in a position which 
represents substantially their limit of move 
ment and the fuel pumping chamber 128 is 

20 filled with liquid fluid while the pumping 
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chamber 122 is substantially depleted there 
of. Upon movement, therefore, of the pis: 
ton rod and diaphragm in the direction of 
the arrow upon the rod 136, fluid is caused 
to flow through the outlet port 124 from the 
fuel containing chamber 123 into the annu 
lar passageway 128 and from thence to the 
outlet 130. Upon the same stroke of the dia 
phragm the inlet port 121 is closed by the 
valving means contained therein, while the 
valving means in the port 120 are open.so 
that fuel may flow into the fuel containing 
chamber 122. 
The valving mechanism, a modification of 

which is shown in Figs. 10, and 12, is con, 
trolled by the levers 141, Fig. 13, and 141 
which are pivoted upon the pins 142 and 
143, respectively, the pins being secured to 
a convenient portion of the housing as for 
instance at 144. The levers are provided at 
one end with convenient fingers 145 for con 
tact with the cup plates 146, or other con 
venient portion of the movable diaphragm, 
whereby the levers y be pivoted upon the 
ins when moved by the diaphragms. 
Bifurcated guiding or supporting mem 

bers 147 are attached to the body member 
110 and act to guide the upper stirrup por-, 
tions 148 of the levers upon movement there 
of. Resilient means 149 surround the guid 
ing members 147 and bear against the stir 
rup end 148 of the lever while the other 
end bears against a valving mechanism 150, 
supported by members 147, for controlling 
the action thereof upon movement of the 
lever. This valving mechanism is guided 
by the reduced end portions 151 of the stud 
147 and is adapted to seat upon the shoulder 
152 thereof and upon a flanged portion 158. 
of the lever housing, Fig. 12. A similar 
valving mechanism 150' and resilient means 
149' are disposed in similar relation to the 
lever 140. . 
The body member 110 is provided with 

a port 155 one end opening to the atmosphere 

1920,014. 

and the other end communicating with a 
passageway 156 provided with internal 
sleeve 157 and 158 disposed axially with re 
spect to one another and provided with 
valving seats thereon to accommodate the 70 
ball valve 159 whereby atmospheric air may 
be caused to flow through the one or the 
other of the sleeves. A pin 160 is provided 
within the internal sleeve 158 of sufficient 
length to make propulsive contact with the 
ball valve 159 and the valve plate 150, so 
that when the lever mechanism is moved by 
the diaphragm 138 tension is put upon the 
resilient means 149 sufficient to overcome 
the fluid resistance offered by the seated 
valves, whereby the valve plate 150 is moved 
from its seat upon the shoulder 152 of the 
stud 147 and the flanges 153 of the valve 
housing 112, thereby moving the ball valve 
159 from its seat upon the internal sleeve 
158 to the seat upon the companion internal 
sleeve 175. A corresponding valve actuat 
ing member 161 is provided between the ball 
yalve 159 and the plate valve 150 for mov 
ing the ball in the opposite direction upon 
movement of the valve plate 150’ from its 
Seat. 
A suitable port 162 is provided for with 

drawal of actuating fluid, which withdraw 
all may be effected by making communica 
tion. with a source of reduced pressure or 
Suction, such as has been specified herein 
above. This passageway is provided in the 
body member 110 at a convenient point, as 
for instance adjacent the top thereof and is 
in fluid communication with a transverse 
passage 163 provided with valving seats 164 
and 165 at either end thereof. Valving 
means, such as the ball valve 166, is pro 
vided between the valve seat 165 and the 
plate valve 150, and a similar valve 167 is 
provided in a companion compartment be 
tween the valve seat 164 and the plate 150'. 
A valve actuating member, such as the float 
ing pin member 168 is provided in the pas 
Sage 163 and bears against the ball valves 
166 and 167 for movement thereof to and 
from their valve seats in synchrony with 
the movements of the valve plates 150. 
The operation of the valving mechanism 

is clearly seen as atmospheric air enters the 
atmopsheric port 155, passes through the 
passage 156 downwardly therefrom past the 
lever 141 into the pumping chamber 170 
between the housing member 112 and the 
body member 110 and bears against the di 
aphragm 138. 
Since the ball valves 159 and 166 are seat 

ed, atmospheric air at normal atmospheric 
pressure is constrained to pass to the com 
partment 170 and may not pass out through 
the passage 163 to the source of suction since 
the ball valve 166 is seated. The source 
of suction will draw fluid from the pump 
ing compartment 171 confined between the 
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valve housing member 111 and the body 
member 110 through the passageway 163 
since the ball valve 167 is unseated as the 
floating pin member is pushed by the ball 
valve 166 against the ball valve 167 thereby 
unseating the same. 

It will be noted that in this modification 
the diaphragms do not buckle or reverse 
themselves since the relative pressure upon 
the two sides of the diaphragm is regulated 
to retain the same relative degree. 
Thus the diaphragm 138 retains the same 

bulge irrespective of the pressure within the 
pumping chamber 170. Should the pres 
sure in the pumping chamber be atmospher 
ic pressure, and should the diaphragms 137 
and 138 be moving in the direction of the 
arrow, the diaphragm would consequently 
move against a fluid head created by the 
fuel contained in the fuel chamber 123 and 
hence maintain the bulge of the diaphragm. 
On the other hand, when the fuel pumping 
chamber 123 is being filled with fuel, the 
fluid head possessed by the fuel is relative 
ly greater than the pressure obtaining with 
in the chamber between the valve housing 
112 and the diaphragm 138 which is less 
than-atmospheric pressure and hence the 
bulge is maintained upon the diaphragm in 
the same direction at all times, both upon 
the working stroke and the filling stroke. 
The diaphragms in the embodiments de 

picted in Figs. 2 and 10 are preferably non 
resilient though readily flexible and, there 
fore, the sole driving power for the pumps 
will be fluid pressure controlled by the valve 
action. 
What is claimed is: 
1. A pump for motor vehicles, having a 

pair of end compartments separated by an 
intermediate body portion, the latter having 
a rod guide therein between the end com 
partments, a diaphragm in each compart 
ment partitioning the same into an inner 
liquid fuel chamber and an outer fluid pres 
sure motor chamber, a rod connecting the 
two diaphragms for movement in unison, 
said rod being supported in said rod guide 
and having free sliding contact therein with 
the opposite ends of the guide opening into 
the adjacent liquid fuel chambers, any leak 
age of fuel from one fuel chamber along the 
rod guide having free exit to the compan 
ion fuel chamber, said intermediate body 
portion having a common fuel inlet and a 
common fuel outlet opening directly into 
and out of the fuel chambers, and means 
for operatively admitting fluid pressure to 
the outer, motor chambers. 

2. A fuel pump for motor vehicles, hav ing a pair of end compartments with an in 
termediate body portion, a diaphragm in 
each compartment partitioning the same 
into inner and outer chambers, inlet and 

5 

bers, inlet and outlet ports for the inner 
pair of chambers, one pair of chambers con 
stituting fuel chambers and the other pair 
of chambers constituting fluid pressure mo 
tor chambers, a member connecting the two 
diaphragms for movement in unison, said 
member being supported by the intermedi 
ate body portion, automatic valve mecha 
nism for operatively admitting fluid pres 
sure to the motor chambers through the in 
let ports thereof, said automatic valve mech 
anism embodying resilient means acting during the greater part of each diaphragm 
movement to hold said automatic valve 
mechanism operative, and means operable 
by said moving diaphragms for actuating 
Said automatic valve mechanism toward the 
end of each diaphragm movement, said 
means being independent of said mechanism. 

8. A fuel pump for motor vehicles, hav 
ing a pair of end compartments with an in 
termediate body portion, a diaphragm in 
each compartment partitioning the same 
into inner and outer chambers, inlet and out 
let ports for the outer pair of chambers, in 
let and outlet ports for the inner pair of 
chambers, one pair of chambers constituting 
fuel chambers and the other pair of cham 
bers constituting fluid pressure motor cham 
bers, a member connecting the two dia 
phragms for movement in unison, said mem 
ber E. Supported by the intermediate 
body portion, automatic valve mechanism 
for operatively admitting fluid pressure to 
the motor chambers through the inlet ports 
thereof, and a play connection between said 
automatic valve mechanism and said mov 
ing diaphragms for actuating said valve 
mechanism toward the end of each dia 
phragm pumping movement. 

4. A fuel pump for motor vehicles hav 
ing the internal combustion engine with its 
carburetor and supply tank, comprising a 
central body casting having oppositely dis 
posed chambered faceportions each pro 
vided with a marginal diaphragm seat, said 
body casting having peripherally disposed 
inlet and outlet fuel passages opening 
through valved ports in the face portions, 
diaphragms closing the chambers of the 
body casting and having their peripheral 
portions engaged on the marginal seats, cas 
ing heads arranged over the diaphragms and 
clamping the same to said seats, said heads 
having intercommunicating chambers which 
are closed by said diaphragms, a power 
transmitting member connecting the two 
diaphragms, valve means for operatively 
connecting said head chambers to atmos 
pheres of different pressures whereby the 
diaphragms will act to intake and expel fuel 
into; and from said first chambers, said 
valve means embodying a spring snap-ac 
tion mechanism, and means operable by the 
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Snap-action mechanism to actuate the same 
and operate the valve means for effecting 
the operative application of fluid pressure 
to the diaphragms. 

5. In a fuel pump, a central casing sec 
tion and end casing sections secured to the 
ends of the central section, a diaphragm be 
tween each end section and the central sec 
tion, the diaphragms dividing the casing in 
terior into a pair of fuel chambers and a 
pair of actuating chambers, means connect 
ing the diaphragms for movement together, 
and means in said actuating chambers for 
reciprocating the diaphragm and connecting 
means, said central section having a con 
tinuous shouldered flange depending there 
from, a fuel container seated against the 
shoulder of said flange, a fuel inlet passage 
formed in said central casing section and 
discharging into the said fuel container, and 
Screened passages in said casing between the 
fuel container and the fuel chambers, a fuel 
discharge passage in said casing and in 
communication with the fuel chambers, and 
alve means in said screened passages and 

the discharge passage for effecting a uni 
directional flow of fluid through said fuel 
chambers. 

6. In a fuel pump and casing section hav 
ing recesses at the ends thereof, a diaphragm 
Secured to each of said ends whereby a 
chamber is formed between each diaphragm 
and the casing section, substantially rigid 
means connecting said diaphragms for syn 
chronous movement, an inlet and an exhaust 
passage in said casing communicating with 
each of said chambers, valves in said pas 
Sages for effecting uni-directional fluid pas 
Sage through said chambers and passages, 
and a plate secured in each of said recesses 
for retaining said valves. 

7. In a fuel pump, a pair of casing sec 
tions and a diaphragm having peripheral 
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portions clamped between said sections, each 
of the latter having a recess in the medial 
portions thereof whereby chambers are pro 
vided between the casing sections and the 
diaphragm, an inlet and an outlet passage in 
One of Said sections extending into one of 
Said chambers, valves in said passages for 
effecting a uni-directional flow of fluid. 
through said passages upon reciprocation of 
Said diaphragm, and a plate having aper 
tures in registry with said passages, said 
plate being secured to the casing section in 
the recess thereof and over said 
retain the valves therein. 

8. In a fluid pressure operable fuel pump, 
a central casing section having a central 
Wall, and an end section removably secured 
to each end of the central casing section, 
a diaphragm between the central section and 
each end section whereby inner fluid cham 
bers are provided between said diaphragms 
and the central wall and outer fluid cham 
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bers are provided between said diaphragms 
and the end casing sections, valve means in 
one of said end casing sections detachably. 
connected for operation to and by the adja 
cent diaphragm, and fluid passages con 
trolled by said valve means for controlling 
She movement of fluid through said cham 
e.S. 

9. In a fuel pump, a central casing sec 
tion and an end section removably secured 
to each end of the central casing section, a 
diaphragm between each end section and 
the central section, said central casing hav 
ing a heavy peripheral portion to which 
the end sections and the diaphragms are se 
cured and a thin web-like central wall hav 
ing a bearing portion slidably receiving said 
rod, means in said casing and without said 
chambers for reciprocating the rod and dia 
phragm assembly for alternately enlarging 
and contracting said chambers, fluid inlet 
and outlet passages in said peripheral por 
tions of the central section and each open 
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ing into both chambers, and valve means. 
in said passage for maintaining a uni-direc 
tional flow of fluid through said passages. 

10. In a fluid pressure operable fuel pump, 
a hollow casing having end walls and a 
central wall dividing the interior of the 
casing into a pair of cavities, a piston in 
each cavity dividing it into a pair of cham 
bers, means extending through the central 
wall and connecting the pistons for move 
ment in synchronism, passages having 
valves therein for alternately applying fluid 
pressure to one and then to another of said 
chambers for actuating said pistons, and 
spring Snap-action mechanism in one of said 
chambers for actuating said valves, and a 
mechanical connection in said last mentioned 
chamber between said mechanism and the 
piston and connecting means assembly for 
reversing said mechanism at the end of each 
stroke of the pistons. 

11. In a fluid pressure operable fuel 
pump, a casing including a pair of sections, 
a flexible diaphragm between said sections, 
a member carried by said diaphragm and 
extending into the chamber between said 
diaphragm and a wall of one of said sec 
tions, valves in said wall for alternately 
admitting fluid under pressure to said cham 
ber, and a spring snap-action valve mecha 
nism within said chamber and connected to 
said member and said valves for reversing 
the positions of the valves when the dia 
phragm is moved to its limit position of 
flexure in either direction. 

12. In a fluid pressure operable fuel pump, 
a casing having a pair of end walls and 
a diaphragm between said walls dividing 
the casing interior, said diaphragm bein 
flexible toward and away from one of sai 
walls, fluid inlet and outlet passages in said 
wall and valves for alternately opening and 

90 

95 

00 

105 

10 

20 

25 

30 



O 

5 

20 

25 

30 

35 

40 

5 

50 

55 

O 

6 

1,920,014 
closing said passages, a rock member piv 
oted to said wall and having its free end 
connected to said valves for reversing them, 
'a second rock member pivoted to the wall 
and having its free end extending oppo 
sitely to the free end of said first rock mem 
ber, means providing a play connection be 
tween the free end of said second rock 
member, and a spring connecting the free 
ends of said rock members, whereby upon 
continued movement of the diaphragm to 
its limit position in either direction the posi 
tion of the valves will be reversed. 

13. In a fluid pressure operable fuel pump, 
a casing comprising a central section and a 
pair of end sections, a diaphragm disposed 
between each end section and the central sec 
tion, means extending through the central 
section connecting the diaphragms for move 
ment in unison, said diaphragms and wall 
portions of the casing providing a pair of 
chambers therebetween which are alternate 
ly enlarged and contracted, passages for 
alternately opening said chambers to atmos 
pheres of different pressures, said passages 
extending through said central casing sec 
tion, valves for controlling said passages 
supported in said central casing section, and 
Spring Snap-action valve actuating means 
disposed in the interior of said casing and 
operably associated with the diaphragms 
and the valves to reverse the latter when 
the diaphragms reach the limits of their 
strokes in either direction. 

14. A suction operated fuel pump for 
motor vehicles, comprising a casing structure 
consisting of end castings and an interposed 
body casting defining individually separate 
end compartments, a diaphragm in each 
compartment partitioning the same into a 
pump chamber and a motor chamber, means 
connecting the diaphragms into a movable 

7 
unit, valved fuel inlet and outlet passages 
in one of the castings and having communi 
cation with the pair. of pump chambers, a 
suction passage opening through valve seat 
means on one of said castings, said valve seat 
means having communication with the 
atmosphere and with each motor chamber, 
valve means cooperating with said valve 
seat means and movable from one to the 
other of two operative positions first for 
connecting the suction passage to one motor 
chamber and the atmosphere to the com 
panion motor chamber and then reversing 
the connections, spring means for moving 
and yieldably holding the valve means to its 
operative positions, and an actuator part 
within the casing structure and movable by 
said diaphragm unit into engagement with 
the spring means to operate the same. 

15. A fuel pump for motor vehicles, com 
prising a central body having its opposite 
sides hollowed to form fuel chambers sep 
arated by a web, said web having a rod bear 
ing and being provided with inflow and out 
flow passages opening into the fuel cham 
bers, valves contained within the body for 
directing the flow of fuel into and out of 
said chambers, chambered heads mounted on 
the central body over its hollowed sides, 
pumping elements operating between and in 
the fuel chambers and the chambers of the 
heads, a rod supported in said bearing and 
connecting the pumping elements for move 
ment in unison, said head chambers consti 
tuting motor chambers, fluid passages com 
municating with the motor chambers, and 
means arranged within one of the motor 
for operatively admitting fluid pressure to 
the motor chambers through said fluid pas 
sages to actuate the pumping elements. 
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