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1. 
This invention relates to pumps and more Spe 

cifically to double-acting membrane pumps 
wherein the membranes are actuated by differ 
ential fluid preSSure. 
A primary object of my invention is to enable 

liquids which are considered relatively difficult 
to handle, Such as for example, gritty Water and 
the like, to be pumped in a novel and expeditious 
lable. 
A further object is to construct a novel double 

acting membrane pump wherein, under the con 
trol of a shuttle valve, working fluid is selec 
tively fed by a gear pump to one or the other of 
two chambers to actuate distensible membranes 
therein, 
Another object of my invention is to automati 

cally effect shifting of the aforesaid shuttle valve, 
in a novel and expeditious manner, upon actu 
ation of the membranes to thereby cause the 
pump to feed Working fluid to one and then the 
other membrane alternately. 
A further object of my invention is to con 

struct a novel hydraulically operated membrane 
pump wherein the pressure of the working fluid 
is determined by the pressure of the liquid being 
pumped, and high pressures may be used therein 
with little deleterious effect on the membrane 
of the pump. 
Yet another object of my invention is to en 

able the construction of a Compact membrane 
pump of relatively large capacity, and capable 
of producing a substantially constant flow of 
liquid, wherein the membranes thereof are actu 
ated relatively slowly, and Subjected to relatively 
little flexure. 
A further object of my invention is to Con 

struct a membrane pump Wherein an oil pump 
which operates in a closed circuit furnishes Work 
ing fluid under pressure for actuating the men 
branes. 
Another object is to construct a membrane 

pump of the aforesaid type in Such a manner 
that the oil pump thereof may be submerged in 
oil during the operation of the membrane pump. 
Another object of my invention is to con 

struct a novel membrane pump of the previously 
mentioned type wherein the oil pump and other 
mechanisms thereof which require lubrication 
are automatically Self-lubricated during the op 
eration of the membrane pump. 
Other and further objects of the present in 

vention will be apparent from the following de 
scription and claims and are illustrated in the 
accompanying drawings Which, by Way of illus 
tration, show a preferred embodiment and the 
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principles thereof and what I now consider to 
be the best mode in which I have contemplated 
applying those principles. Other embodiments 
of the invention embodying the same or equiva 
lent principles may be used and structural 
changes may be made as desired by those skilled 
in the art without departing from the present 
invention and the purview of the appended 
claims. 

In the drawings: - 
Fig. 1 is a longitudinal sectional view taken 

Substantially vertically through a pump embody 
ing my invention; . 

Fig. 2 is a transverse sectional view taken sub 
Stantially along the line 2-2 in Fig. 1; 

Fig. 3 is a partially sectional view taken sub 
stantially along the line 3-3 in Fig. 4; 

Fig. 4 is a Sectional view taken substantially 
along the line 4-4 in Fig. 3; 

Fig. 5 is a rear elevational view of the pump 
shown in Fig. 2, looking in the direction oppo 
site to that in which the pump is viewed in Fig. 
2; and 

Fig. 6 is a detail sectional view taken substan 
tially along the line 6-6 in Fig. 4. 

General 

The pump 20, shown in the accompanying 
drawings to illustrate the principles of my in 
Vention, embodies in general, a housing 22, two 
distensible membranes 24 and 25 adapted, upon 
distention back and forth, to pump liquid into 
and out of chambers 27 and 28 formed between 
the housing 22 and two end plates 30 and 3, re 
Spectively, mounted thereon, a gear pump 33 for 
pumping oil or other suitable working fluid to 
the membranes 24 and 25 to actuate the latter, 
an actuator valve 35 for selectively controlling 
the filoW of oil from the gear pump 33 to the mem 
branes 24 and 25, and a selector valve 37 for con 
trolling the operation of the actuator valve 35 
in accordance with the operative positions of the 
membranes 24 and 25. 

Construction of the pump 20 
The housing 22 of my novel pump 20 is sub 

stantially cylindrical in shape and, as best shown 
in Figs. 1 and 3, comprises a front wall 4 i, a top 
Wall 42, a rear Wall 43, a bottom wall 44, two end 
Walls 45 and 46, and a supporting base 47 pro 
jecting downwardly from the bottom wall 44. An 
inspection plate 49 is attached by suitable means 
Such as bolts 50 to the front wall 41, in position 
to cover a hand hole or opening 52, Fig. 2, formed 
in the front Wall 4, and a cover plate 54 is at 
tached by bolts 55 to the rear wall 43 in position 
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to cover an opening 57 formed in the latter. The 
top wall 42 and the bottom Wall 44 have paSSage 
ways 59 and 60, respectively, extending Substan 
tially longitudinally therethrough. Two pas 
sageways 62 and 63 extend from openings formed 
in the front portions of the top wall 42 and bot 
tom wall 44, respectively, into communication 
with the passageways 59 and 60 intermediate the 
ends thereof. 
The two end plates 30 and 3 are attached to 

the opposite end portions of the housing 22 by 
Suitable means such as Wing-nuts 68 and bolts 69, 
Figs. 3, 4 and 5. The end plates 30 and 3 and 
the end walls 45 and 46 are shaped so as to form 
the aforementioned chambers 27 and 28, Figs. 1 
and 4, when the end plates are properly mounted 
On the housing 22. 
The end plate 30 has two passageways. T and 

72 formed therein, the passageway 7 í having one 
end in communication with the chamber 27 and 
the other end in communication with the pas 
sageway 59 in the housing 22, and the passage 
way 72 having one end in communication with 
the chamber 21 and the other end in communi 
cation with the passageway 68. Likewise, the 
end plate 32 has two passageways 74 and 75 
formed therein which interconnect the chamber 
28 with the passageways 59 and 60, respectively. 
Two valve cages 77 and 78 are mounted in the 

passageways: if and 74, respectively, in engage 
ment with shoulders 8 and 82 formed therein 
and are held in such position by suitable means 
such as snap-rings 83 and 84. The valve cages 
T7 and 78 are of an open frame-work construc 
tion and each has a ball check-valve 86 and 87, 
respectively, mounted therein and yieldingly 
urged into engagement With a valve seat 89 and 
90 by a compression spring 92 and 93, respectively, 
the ball check-valves 86 and 87 being effective to 
close the passageways 7 and 74, when seated on 
the valve seats 89 and 90. 
Two valve cages 95 and 96 are also mounted in 

the passageways 72 and 75 and are held in en 
gagement with shoulders 98 and 99 therein by 
snap-rings í 0 and 102. The valve cages 95 and 
96 are likewise of an open frame-work construc 
tion and have valve seats O4 and 05 formed 
therein against which ball check-valves O7 and 
f08 are yieldingly urged by Springs 0 and f i? 
mounted within the passageways 72 and 75, the 
ball check-valves 07 and 108 being effective to 
close: the passageways. T2 and 75 when Seated 
on the valve seats 04 and 05. 
Each of the valve cages 77, 7.8, 95 and 96 has 

sealing rings ..f3 mounted in grooves formed 
therein and engaged with the sidewalls of the re 
spective passageways 7, 74, 72 and 75 to pre 
vent leakage of fluid around the cages within the 
passageways during operation of my pump, the 
sealing rings 3 being made of any suitable ma 
terial such as, for example, a chlorobutadiene 
polymer (“neoprene'). 
From the foregoing it will be apparent to those 

skilled in the art that inlet paSSages to those 
portions of the chambers 27 and 28 outside of 
the distensible membranes 24 and 25, are pro 
vided through the passageways 63, 60 and 72, and 
through the passageways 63, 60 and 75, re 
spectively, the outer end portion of the paSSage 
way 63 having screw threads 5 formed thereon 
for readily connecting a suitable intake coupling 
thereto. Also, it will be apparent that outlet 
passages from those portions of the chambers 2 
and 28 outside of the distensible members 24 
and 25 are provided through the passageways 62, 

10 

5. 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

4. 
59 and 7 f, and the passageways 62, 59, and 74, 
respectively, the Outer end portion of the pas 
sageway 62 having screw threads 6 formed 
thereon for readily connecting a suitable outlet 
coupling thereto. 
The distensible membranes 24 and 25 are con 

nected by nuts 8 and fi9, and nuts, 2 and 22, 
respectively, to opposite end portions of a valve 
rod 24 slidably mounted within a passageway 
f26, formed in the selector valve 37, in close 
fitting engagement with the side Walls thereof, 
Suitable sealing rings 27 being mounted in the 
side walls of the passageway 26 at both ends 
thereof and engaged with the rod (24 to prevent 
leakage of fluid therebetween. The valve rod 24 
extends through suitable openings 128 and 29 
formed in the end plates 45 and 46 of the hous 
ing 22, and sealing rings f3f, made of suitable 
material such as chlorobutadiene polymer, are 
mounted in grooves in the side walls of the open 
ings to seal against leakage of fluid through the 
openings past the rod 24. 
The housing 33 of the Selector valve 37 is 

mounted within the housing 22 Substantially 
mid-way between bosses 35 and 36, Figs. 1 and 
4, formed in the end walls 45 and 46, positioning 
of the housing between the bosses 35 and 36 
being effected by two bolts 38 and 39, Fig. 1, 
screwed into tapped openings. formed in opposite 
end portions of the housing 33 and engaged with 
the bosses 35 and 36 respectively. Lock-nuts 
í 4 and i 42 are mounted on the bolts 138 and 139 
to hold the bolts in adjusted position. The hou S 
ing ( 33 of the selector valve 37 is separable into 
two parts 33d and 33b, Fig. 1, and a bolt 44 
screwed into the part 33b and engageable with 
the part f 33a is effective to adjust the longi 
tudinal position of these parts relative to each 
other. 
The part 33a of the housing 33 has a passage 

way 46, Fig. 4, formed therein, one end of which 
Opens into the housing 22 and the other end of 
which interconnects with one end of a passage 
way 48. The other end of the passageway 48 
interconnects with one end of each of two pas 
Sageways 50 and 5, the other ends of the pas 
Sageways 50 and 5 having openings in which 
Suitable coupling members 53 and 54, re 
Spectively, attached to one end portion of tubes 
56 and 57, respectively, Figs, 1 and 4, may be 

connected for purposes to be discussed in greater 
detail presently, 

Likewise, the part 33b of the housing 33 has 
a passageway 59 formed therein, one end of 
which OpenS into the housing 22 and the other 
end of which interconnects with one end of a 
passageway 6l. The other end of the passage 
way 6. interconnects with one end of each of 
two passageways f63. and 64, the other ends of 
the passageways 63 and 64, having openings in 
which suitable coupling members Í66 and í 67, re 
Spectively, attached to One end portion of tubes 
69 and 70, may be connected. 
The end portions of the tubes 56 and 69 op 

posite to the end portions to which the coupling 
members f53 and 66 are attached, are con 
nected to the chambers 27 and 28 by coupling 
members 68 and 7 so that the passageways 50 
and 63 in the Selector valve 37 are connected to 
the respective chambers 27 and 28. 
The valve rod 24 in the selector valve 37 has 

two radial grooves 2 and 73, Fig. 4, formed 
therein, the groove 72 being adapted to recipro 
cate between alignment with the passages 46 
and 50 upon reciprocation of the rod 24, by 
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movement of the distensible membranes 24 and 
25 back and forth within the chambers 27 and 
28, as Will be discussed in greater detail herein 
after, and the groove 73 being adapted to recip 
rocate between alignment with the passages 59 
and 63 upon such reciprocation of the rod 24. 
The actuator valve 35 includes a housing 75 

attached to the inner face of the cover plate 54 
on the housing 22 by suitable means Such as 
bolts 77, Fig. 3. The housing 75 has a passage 
way 79 extending substantially longitudinally 
therethrough and the ends of which are closed 
by suitable plugs l8l and 82. 
A plurality of passageways 84, 85, 86, 8, 

f88, f 89 and 90, Fig. 4, extend transversely 
through the housing 75 from the passageway 
79; the passageway 84 having threads tapped 

therein for connection to a coupling member 92 
on the end of the tube i57, opposite the end to 
which the coupling member 54 is connected; the 
passageway 85 opening downwardly, Fig. 6, into 
the housing 22; the passageway 86 intercon 
necting with one end portion of a passageway 94 
which extends through one end portion of the 
cover plate 54 and the other end of which is con 
nected by a passageway 96, extending through 
the end wall 45, to the chamber 2 inwardly of 
the distensible membrane 24; the passageway 8 
interconnecting with the upper end portion of a 
passageway 98 which extends vertically through 
a portion of the cover plate 54, FigS. 2, 4 and 5; 
the passageway 88 interconnecting with an end 
portion of a passageway 200 which extends 
through the other portion of the cover plate 54, 
opposite to that in which the passageway 96 is 
located, and is connected by a passageway 202 in 
the end wall 46 to the chamber 28; the passage 
way 89 opening downwardly into the housing 
22 in a manner similar to that hereinbefore dis 
cussed with respect to the passageway 85; and 
the passageway 90 having threads tapped there 
in by which a coupling member 204, on the end 
of the tube () opposite the end to which the 
coupling member 6 is attached, may be con 
nected to the passageway 90. 
A valve rod 206, having valve heads 203 and 

209 formed thereon, is slidably mounted within 
the passageway 79 in the actuator-valve housing 
f75 with the heads 208 and 209 in close fitting 
engagement with the sidewalls of the passage 
way 79. As is best seen in Fig. 4, the valve heads 
298 and 239 aire so positioned on the valve rod 
that when the rod 296 occupies the position shown 
in Fig. 4, wherein it is displaced to full extent in 
one direction in the passageway 79, the valve : 
head 268 is positioned between the paSSageWays 
i 85 and i 86 to seal the passageway í 79 therebe 
tween, and the valve head 209 is positioned be 
tween the passageways 87 and 88 to seal the 
passageway 79 therebetween. Likewise, it will 
be apparent to those skilled in the art that when 
the valve rod is displaced to full extent in the 
opposite direction in the passageway 79 (that 
is, to the right as viewed in Fig. 4), the valve head 
268 will then be positioned between the passage 
ways 86 and 87 and the valve head 209 will 
be positioned between the passageways 88 and 
89. The operation of my novel pump is COn 

trolled by shifting the valve rod 206 back and 
forth between these two positions in the paSSage 
way 79, as will be discussed in greater detail 
hereinafter. . 
Two sealing rings 2 and 22 are mounted in 

grooves formed in the opposite end portions of 
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6. 
the side walls of the passageway 179 tó seal 
against leakage of fluid Within the passageway 
past the valve rod 206 between the passageways 
84 and 85, and between the passageways, 89 
and 90, respectively. 
A passageway 24, Fig. 2, is formed in the low 

er end portion of the rear Wall 43 of the housing 
22 and interconnects with the lower end portion 
of a substantially vertically extending passage 
way 216, Figs. 2 and 5, formed in the cover plate 
54. The upper end portion of the passageway 
216 is in communication through an opening 27 
with the intake side of the oil pump 33, Fig. 2, 
and the pressure Side, or outlet side of the oil 
pump 33 is in communication through an open 
ing 220 with the lower end portion of the pas 
sageway 98 which it will be remembered is con 
nected to the passageway 87 in the actuator 
valve 35. When my novel pump is in operation, 
it is desirable that the housing 22 be filled with 
oil to a level Sufficiently high to cover the pump 
33. Therefore, it will be seen that a supply of 
oil is always available within the housing 22 to 
be fed through the passageways 2 4 and 26 into 
the pump 33. 
The pump 33, shown in the accompanying 

drawings, is of the type commonly known as a 
gear-type pump and embodies a driving gear 28 
and a driven gear 29, Fig. 5. The gear 2 8 is 
fastened on a shaft 22 which is journaled in 
Suitable bearings and projects outwardly through 
an opening 223 in the cover plate 54, the out 
Wardly projected end portion of the shaft 22 
being adapted to be coupled to a suitable motor 
or other type of prime mover, not shown, for 
driving the gears 2:8 and 29, as will be appar 
ent to those skilled in the art. 
A pressure relief valve 225 of the diaphragm 

type has an inlet passageway 227 connected by 
a paSSageway 228 in the cover plate 54 to the oil 
ÞaSSageway í S8, On the pressure side of the pump 
33, and has an outlet passageway 230 connected 
to a passageway 232 opening into the housing 22 
and extending transversely through the cover 
plate 64. A ball check-valve 234 is normally held 
by a compression spring 236 in effective position 
to close the connection between the inlet pas 
Sageway 22, and the outlet passageway 23 of the 
relief valve 225 and thereby prevent feeding of 
oil from the pump 33 through the valve 225 and 
back into the housing 22. However, when the 
preSSure of the oil discharged into the passage 
Way 98 rises above a predetermined pressure, 
the resulting force applied to the diaphragm.238 
thereof is effective to unseat the ball 234 and 
thereby relieve the pressure in the paSSageWay 
98 by opening the connecting passageways 22 
and 236 therefrom back to the interior of the 
housing 22. 
From the foregoing it will be seen that the gear 

pump 83, the chambers 27 and 28, the actuator 
valve 36 and the selector valve 37 are all Opera 
tively interconnected. By this interconnection, 
the gear pump 33 is enabled, upon operation 
thereof, to cause the membranes 24 and 25 to be 
gistended back and forth within the chambers 
27 and 28 and thereby effect a pumping operation 
of my novel pump 20, as will be discussed in great 
er detail presently. 

Operation, 
AS previously stated, my novel pump 20 may 

be used to pump fluids, and is especially Well 
adapted to pump gritty and dirty water, liquids 
containing sludge, and like liquids, which 
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have always been consideredito be relatively dif 
ficult to pump because of the entrained. Solid 
matter. 
When my pump is to be used for pumping a 

liquid, a suitable pipe or tube, not shown, may be 
connected between the source of the liquid and 
the intake passageway 63, and another suitable 
pipe or tube, not shown, may be connected to 
the discharge passageway 62 for discharging the 
fluid from the pump. Also, for furnishing the 
power to operate my pump 20, the oil pump 33 
is connected by the shaft 22 to a Suitable Source 
of power, not shown, Such as a motor or the like. 
After the aforesaid connections have been made 
operation of my pump 20 is initiated by starting 
the motor connected to the shaft 22, to thereby 
drive the oil pump 33. 
Assuming that the parts of my pump 20 are in 

the positions shown in the drawings when opera 
tion of my pump 29 is initiated, it will be noted 
that the oil pump 33, driven by the motor, Will 
take in oil from the reservoir within the housing 
22 through the passageways 24, 26, Fig. 2, and 
will discharge the oil under pressure through the 
passageways 220 and 98 into the passageway 8 
in the actuator valve 35, and from the passageway 
87 through a portion of the passageway 79 in 

the actuator valve 35, and through the paSSage 
ways 86, 94 and 96 into the chamber 21 in 
wardly of the distensible membrane 24, thus 
moving the distensible membrane 24 from the 
position shown in FigS. 2 and 4 toward the outer 
side of the chamber 2. At this time the valve 
head 288 is sealing the passageway 86 from the 
passageway 85, and the valve head 209 is sealing 
the passageway 87 from the passageway 88 so 
that flow of oil through the actuated valve 35 
from the passageway 98 is restricted to the pas 
sageways 87, 79 and 86. 
The valve head 209 being positioned between 

the passageways 8 and 88 at this time, the 
chamber 28, inwardly of the distensible mem 
brane 25, is in open communication with the 
reservoir, in the housing 22 through the paSSage 
ways 22, 200, 88,79 and 89 So that any oil in 
the chamber 28 may be fed into the reservoir 
upon movement of the distensible membrane 25 
inWardly which movement accompanies the 
aforesaid OutWard movement of the membrane 
24 and the resultant movement of the valve rod 
24, as viewed in Fig. 4. 
At the start. of this movement of the valve rod 

24 to the left, it will be noted that the rod 24 is 
in position to Seal the passageWay 5) and there 
by prevent entrance of oil from the chamber 2 
into the passageway í50 through the tube. Í56. 
However, the radial groove 3 is aligned with 
the passageway 63 So that oil my flow under 
preSSure from the chamber 28 through the tube 
69, the passageways f63 and 64 in the selector 

valve 3, the tube 70, and the passageway 9 
in the actuator valve 35, into that portion of the 
passageway 9 to the right of the valve rod 206, 
as viewed in Fig. 4, to thereby hold the valve rod 
206 in position shown in Fig. 4. 
As the distensible membrane 24 is moved out 

Wardly toward the cover plate 30 by the pressure 
of the oil fed by the oil pump 33, any liquid be 
tween the cover plate 33 and the membrane 24 
is forced out through the passageway 7, lifts the 
ball 86 off the valve seat 89, and is discharged 
out through the passageways 59 and 62, the spring 

0 and the pressure of the liquid being effective 
to hold the ball 07 of the intake valve against 
the valve seat 104 and thereby prevent back-flow 
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of liquid from the chamber 27 into the intake pas 
Sageways: 60 and 63. Movement of the membrane 
24 outwardly causes the rod 24 to move to the 
left, as viewed in Fig. 4, and thereby causes move 
ment of the membrane, 25r inwardly toward the 
end plate 46. This movement of the membrane 
25 causes a partial vacuum within the chamber 
28, outwardly of the membrane 25, so that liquid 
flows in through the inlet passages 63 and 60, 
unseats the ball fo8, and flows through the pas 
Sageway 75 into the chamber 28, the spring 93. 
being effective to hold the other ball 87 of the out 
let valve against the valve seat 90 to prevent leak 
age from the chamber 28 into the discharge pas 
sages 62 and 59. 
The movement of the valve rod f 24 to the left, 

as viewed in Fig. 4, moves the radial grooves 72 
and 13 to the left, out of alignment with the 
paSSageWays A6 and 63, respectively, and the 
rod 24 becomes effective to seal all the passage 
Ways 50, 46, 59 and 63 through the selector 
Valve 37. As a result, the oil in the passageway 

9 to the right of the valve rod 206 in the actu 
ator valve 35, as viewed in Fig. 4, is trapped 
therein and is effective to hold the valve rod 26 
to the left as viewed in Fig. 4. 
At Substantially the end of the movement of 

the membranes 24 and 25 and the rod 24 to the 
left, as viewed in Fig. 4, the radial grooves 72. 
and 73 in the rod 24 move into alignment with 
the passageways 50 and 59, respectively. 
Movement of the radial groove. T3 into align 
ment with the passageway 59 opens the passage 
Way 59 to thereby permit the oil which was 
trapped in the end portion of the passageway 79, 
to the right of the valve rod 206 as viewed in 
Fig. 4, to flow through the passageway 90 in 
the actuator valve 35, the tube 70, and the OaS 
Sageways 64, 6 and 59 in the selector valve 
3, into the reservoir in the housing 22, to thereby 
release the oil pressure on the right end of the 
Valve rod 206. Movement of the radial groove 
12 in the rod 24 into alignment with the DaS 

Sageway 53 Opens the passageway 53 and there 
by permits oil under pressure within the cham 
ber 21 to flow from the chamber 27 through the 
tube. 56, the passageways 50 and is in the 
Selector valve 37, the tube 57, and the paSSage 
way 84 in the actuator valve 35, into that OO 
tion of the passageway 79 to the left of the valve 
rod 206, as viewed in Fig. 4, to thereby force the 
valve rod 206 to the right. 
Movement of the valve rod 206 to the 

right reverses the flow into, and out of, the 
chambers 27 and 28, that is, a passage is Opened 
from the oil pumps 33 through the paSSageWays 
98, 87, 19, 88, 200 and 202 into the cham 

ber 28, and a passage is opened from the Cham 
ber 27 through the passageways .96, 94, 86, 

9 and 85 back into the reservoir within the 
housing 22, so that movement of the membranes 
24 and 25 and the valve rod 24 is quickly re 
Versed to thereby take liquid in through the 
paSSageWays 63, 60 and 12 into the chamber 2 
and discharge liquid from the chamber 28 
through the passageways 74, 59 and 62. 
The movement of the valve rod 24 to the 

right with the membranes 24 and 25 quickly 
closes the passageways 50, 46, 59 and 63 in 
the selector valve 37 to thereby trap the oil 
under pressure in the passageway 9 to the 
left of the valve rod 206, as viewed in Fig. 4, 
: ië trap the oil under pressure in the cham 
6 78, 

These cycles of operation continue to repeat 
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first in One direction and then in the other 
throughout the operation of my pump, and it 
will be seen that the flow of liquid pumped by 
my novel pump is substantially continuous. 
From the foregoing it will be seen that I have 

provided a novel membrane pump wherein the 
membranes thereof may be actuated in a novel 
and expeditious manner by Working fluid fed 
thereto, under pressure, from a gear-type pump. 

Furthermore, it will be noted that the oil pump 
in my novel membrane pump operates in a 
closed circuit whereby maximum efficiency may 
be realized from it. 

Also, it will be seen that during the operation 
of my novel pump the membranes thereof are 
subjected to little distorting pressure because 
the pressure of the oil causing the actuation 
thereof is dependent on the pressure of the 
liquid being pumped and the differential there 
between is relatively small. Thus, it will be 
seen that liquid may be pumped by my novel 
pump at relatively high pressures (the pres 
sures running to several thousand pounds) With 
little deleterious effect on the membranes of 
the pump. 

In addition it will be seen that the operation 
of my membrane pump is automatically con 
trolled by mechanism which operates in a novel 
and expeditious manner. - 

Further, it will be noted that the flexure of 
the membranes of my novel pump is relatively 
slight during the operation of the latter So 
that the membranes are subjected to very little 
fatigue StreSSes. 

Also, it will be noted that my novel pump 
comprises a pleasing appearing, compact and 
efficient unit which operates smoothly with re 
latively little vibration. 

Hence, while I have illustrated and described 
the preferred embodiments of my invention, it 
is to be understood that these are capable of 
variation and modification and I therefore do 
not, Wish to be limited to the precise details Set 
forth, but desire to avail myself of such changes 
and alterations as fall within the purview of 
the following claims. 

I claim: 
1. A pump comprising a housing having two 

chambers formed therein, two membranes, each 
of said membranes mounted in a corresponding 
one of said chambers and extending there 
across, said membranes being distensible in two 
directions in said chambers, means including a 
reservoir ind a fluid pump for feeding Working 
fluid into said chambers against said membranes 
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to thereby distend said membranes therein, means 
connected to said chambers for passing liquid 
into and out of said chambers upon movement 
of said membranes, valve means for controlling 
the feeding of said working fluid from said fluid 
pump to said chambers, and means connected 
between said membranes for selectively control 
ling said valve means to thereby effect feeding 
of working fluid from said fluid pump alternate 
ly to one and then the other of said chambers, 
said last named means including a portion of 
said housing having two pairs of passageways 
therein, one of said passageways in each of Said 
pairs being connected to a corresponding one of 
said chambers and opening into Said reservoir 
for feeding fluid from said chamber to Said res 
ervoir, and the other of said passageways in 
each of said pairs being connected to a cor 
responding one of said chambers and to Said 
valve means for feeding fluid from Said chamber 
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10 
to said valve means, and a side rod mounted 
in said portion of said housing and connected 
to said membranes for movement thereWith for 
Selectively opening and closing all of said pas 
sageways to thereby control the flow of fluid 
through all of said passageways from said cham 
bers to said reservoir and said valve means. 

2. A pump comprising a housing having a 
chamber formed therein, inlet and outlet means 
connected to said chamber, said housing embody 
ing a reservoir adapted to be filled to a pre 
determined level with a supply of working fluid, 
a distensible membrane mounted in said cham 
ber, means including a fluid pump mounted 
within said reservoir in said housing below said 
predetermined level for feeding working fluid un 
der pressure from said reservoir to said cham 
ber, and means for controlling the flow of Said 
working fluid to said chamber, said last named 
means including valve means defining passage 
Ways connected to said chamber and said re 
servoir, and a valve rod slidably mounted in 
said passageways and connected to Said mem 
brane for movement therewith, Said rod having 
large and small portions thereon for selectively 
opening and closing said passageways and con 
trolling the flow of fluid through said passage 
Ways during such movement of said rod with said 
membrane. : - 

3. A pump comprising a housing having two 
chambers formed therein, means for passing 
liquid into and out of said chambers, said hous 
ing embodying a reservoir adapted to be filled 
to a predetermined level with a supply of work 
ing fluid, distensible membranes in said cham 
bers, means including a gear-tvpe pump mounted 
within said reservoir in said housing below said 
predetermined level for feeding working fluid 
under pressure from said reservoir to said cham 
bers, and valve means for controlling the flow of 
working fluid from said gear-type pump to said 
chambers, said valve means being operable to 
alternately prevent and permit the flow of work 
ing fluid from said gear-type pump to one and 
then the other of said chambers, said valve 
means including a portion of said housing hav 
ing a plurality of passageways therein con 
nected to said chamhers, and a valve rod slid 
ably mounted in said portion of said housing 
and connected to Said membranes for move 
ment therewith, Said rod eXtendijing through 
said passageways and having large and Small 
portions thereon for selectively opening and clos 
ing said passageways during such movement of 
Said rod with said membranes. . . 

4. A pump comprising a housing having two 
chambers formed therein, inlet and outlet means 
connected to said chambers, said housing em 
bodying a reservoir adapted to hold a supply of 
working fluid, distensible membranes mounted in 
said chambers and extending thereacross, means 
including a working-fluid pump for establishing 
a closed circuit between said reservoir and said 
chambers whereby working-fluid may flow from 
Said reservoir to said chambers and back to 
said reservoir, said working-fluid pump being 
Operable to force working-fluid under pressure 
through part of said last named means to said 
chambers to thereby apply pressure to said dis 
tensible membranes, and means for selectively 
controlling the flow of working-fluid through 
said means for establishing a closed circuit, said 
means for selectively controlling the flow of 
working-fluid being operable to direct the flow of 
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Working-fluid from said working-fluid pump al 
ternately to one and then the other of said 
chambers, said last, named means including valve 
means defining elongated passageways connected 
between said chambers and said reservoir and 
Working fluid pump, and a valve rod operative 
ly connected to said membranes for movement 
therewith, said rod extending transversely 
through said passageways and having means 
thereon for selectively Opening and closing said 
passageWays during such movement of said rod 
With said membranes. 

5. A pump comprising a housing having two 
chambers formed therein, said housing embody 
ing a reservoir adapted to hold a supply of work 
ing-fluid, each of said chambers having a valved 
inlet passageway and a valved outlet passage 
Way, membranes mounted in said chambers and 
extending thereacross and being adapted to be 
distended in two directions therein, means includ 
ing a fluid pump for establishing a "closed cir 
cit for working-fluid between said reservoir 
and Said chambers, said fluid pump being oper 
able to feed working-fluid under pressure 
through a part of said means to said chambers 
to thereby apply pressure to said membranes 
for distending the latter, means including a 
movable valve member for selectively controlling 
the flow of working-fluid to said chambers, said 
last named means being effective when said valve 
member is disposed in one position to direct the 
flow of working-fluid from said fluid pump to 
one of said chambers and when said valve men 
ber is disposed in another position to direct the 
flow of working-fluid from said fluid pump to 
the other of said chambers, and selector means 
including a valve rod operatively connected be 
tween said membranes in said chambers for 
selectively controlling the position of said valve 
member. in accordance. With the position of Said 
membranes within said chambers. 

6. A pump comprising a housing having two 
charnbers formed therein, inlet and Outlet means 
connected to said chambers, two membranes, 
each of said membranes being mounted in a cor 
responding One of said chambers and extending 
therea cross, said membranes being distensible 
in tWO directions in Said chamberS, Ileans ill 
cluding a fluid pump for feeding working-fluid 
under pressure into each of said chambers on 
One side of the membrane therein for distend 
ing said membranes toward the other - side of 
said chambers, a connecting member-intercon 
necting said menabranes, said econnecting-meal 
ber being movable: with said membranes- and Op 
erable to impart disterading movement to each 
of said membranes upon distending movement 
of the other- of- said nembranes, a novably 
nounted valve member.associated with said. Sec 
ond named means for selectively, controlling the 
flow. of working-fluid from said pump to said 
chambers, said, valve; member being adapted 
when disposed in one position to direct the flow 
of workingsfluid from said fluid pump to. One 
of said chambers-and- when disposed in another 
position to direct the flow of working-fluid froin 
said fluid-pump to... the other of said chambers, 
and a valve unit connected to said chambers 
for feeding working-fluid to said valve men 
ber to position the latter, said valve unit in 
cluding said connecting member, and Said con 
necting member being movably mounted in Said 
valve unit and being operable upon movement 
with said membranes to open and close said 
valve unit in accordance with the position of 
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said membranes and to thereby control the feed 
ing of fluid to said valve member and thereby 
control the bosition of said valve member. 

7. A pump comprising a housing having two 
chambers formed therein, two membranes, each 
of Said membranes being mounted in a corre 
Sponding one of said chambers and extending 
thereaCrOSS, Said membranes being distensible 
back and forth within said chambers, a connect 
ing member interconnecting said membranes, 
and reciprocable thereWith upon distensible 
noVement of Said Inebranes back and forth 
Within Said chambers, liquid inlet and outlet 
means opening into said chambers on one side of 
the membranes therein, means including a fluid 
pump for alternately feeding working-fluid under 
preSSure into One... and then the other of said 
chambers on the other side of said membranes to 
thereby alternately distend one of said mem 
branes and then the other toward said one side 
of Said chambers, and valve means for controlling 
the Operation of Said last named means, said 
valve means being operable to alternately went 
first one and then the other of said chambers on 
Said other Side of said membranes to the interior 
of Said housing to thereby relieve the pressure of 
the working-fluid fed by said pump into said 
chambers, Said connecting member being slidably 
mounted in Said valve means and being effective 
to control the operation of said valve means in 
timed relation to the movement of said mem. 
branes and thereby being effective to control the 
venting of Said chambers to said housing, and to 
control Said means for feeding working-fiuid, in 
timed relation to the movement of said mem 
branes. 

8. A pump comprising a housing having two 
chambers formed therein, two membranes, each 
of said membranes being mounted in a corre 
Sponding One of said chambers and extending 
thereaCrOSS, Said membranes being distensible in 
Said chambers in inward and outward directions 
relative to Said housing, a connecting member 
interconnecting Said membranes to thereby effect 
inward distending movement of each of said 
membranes during outward distending move 
ment of the other of Said membranes and out 
Ward distending movement of each of said mem 
branes during inward distending movement of 
the other of Said membranes, liquid inlet and out 
let means opening into said chambers outwardly 
of Said membranes, means including a fuid pump 
for feeding Working-fluid under pressure into 
Said chambers inwardly of said membranes to 
effect distention of said membranes outwardly, 
an actuator Valve connected to said fluid pump, 
Said actuator valve ingluding a valve rod movably 
mounted therein, Said actuator valve being op 
erable when Said rod is disposed in one position 
to Seiectively direct working fluid from said fluid 
plump to One of Said chambers to thereby effect 
OutWard distention of the membrane in said one 
chamber, and said actuator valve being operable 
When Said valve rod is disposed in another posi 
tion to Selectively direct working-fluid from said 
fluid pump to the other of said chambers to there 
by effect outward distention of the membrane in 
Said Other Chamber, and a selector valve op 
eratively interconnecting said chambers inward 
ly of said membranes with said actuator valve 
and the interior of said housing for feeding work 
ing-fiuid from Said chambers to said actuator 
Valve to thereby move said valve rod back and 
forth between said one position and said other 
position and for venting said chamber to the in 
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terior of said housing, said selector valve includ 
ing Said connecting member and said connecting 
member being operable to control the operation 
of said selector valve in accordance with the 
position of one of said membranes whereby when 
Said. One membrane is in full in Wardly distended 
position said selector valve is effective to selec 
tively direct Working-fluid to said actuator valve 
to thereby move said valve rod to Said one posi 
tion and When Said one membrane is in full out 
wardly distended position said selector valve is 
effective to selectively direct working-fluid to said 
actuator valve to thereby move said valve rod to 
Said other position. 

9. A pump comprising a housing having two 
chambers formed therein, two membranes, each 
of said membranes being mounted in a corre 
sponding one of said chambers and extending 
therea cross, Said membranes being distensible in 
two directions in Said chambers, means including 
a fluid pump for feeding working-fluid under 
pressure into each of said chambers on one side 
of the membrane therein for distending Said 
membranes toward the other side of Said cham 
bers, a movably mounted valve member connected 
to said means for controlling the flow of Work 
ing-fluid from said pump to said chambers, said 
valve member being adapted when disposed in 
one position to direct the flow of Working-fluid 
from said pump to one of Said chambers and 
when disposed in another position to direct the 
flow of Working-fluid from Said pump to the other 
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of said chambers, and a valve unit mounted be 
tween said chambers and connected thereto for 
feeding Working-fluid to Said valve member to 
position the latter, said valve unit including an 
elongated member movably mounted therein and 
having tWO Opposite end portions each operative 
ly connected to a respective one of Said mem 
branes, Said elongated member being novable 
With Said membranes upon distending govement 
of the latter, and Said elongated member being 
Operable upon movement of Said menbranes to 
Selectively open and close Said valve unit in ac 
cordance with the position of said membranes 
and to thereby control the position of said valve 
memper. 

TINDSAY E. BROWNIE. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Na3 Date 
491,116 Keeney ------------- Feb. 7, 1893 
514,608 Weatherhead ----- Feb. 13, 1894 

2,186,970 Hambly ------------ Jan. 16, 1940 
2,204,854 Hambly ------------ June 18, 1940 
2,212,667 Mayer ------------ Aug. 27, 1940 
2,239,715 Hollander et al. ---- Apr. 29, 1941 
2,260,306 F’erguson —————————— Oct. 28, 1941 
2,435,179 McCOWney --------- Jan. 27, 1948 


