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Amos B. Richard, Evangeline, and one-third 
to Lloyd William Fontenot, Welsh, La. 
Application April 10, 1951, Serial No. 220,188 

(Cl. 103—46) 3 Claims. 
1. 

This invention relates to improvements in 
fluid-actuated pumps, and more particularly to 
an improved single acting double plunger pump 
of this type suitable for use in deep Wells, the 
primary cloject of the invention being to provide 
more eficient and reliable pumps of this kind 
having simplified structure and relatively few 
component parts which are readily Serviced 
and/or replaced when necessary or desirable. 
Other important objects and advantageous 

features of the invention will be apparent from 
the following description and the accompany 
ing drawings, wherein, for purposes of illustration 
only, specific forms of the invention are set forth 
in detail. 

In the drawings, wherein like or similar nu 
merals designate like parts throughout the Sev 
eral ViewS: 

Figure 1 is a fragmentary transverse vertical 
section taken through one form of pumping 
mechaniSn: 
Figure 2 is a similar view taken through the 

associated air and flow line assembly; 
Figure 3 is an enlarged fragmentary trans 

verse vertical section taken on the line 3-3 of 
Figure 1, 
Figure 4 is a similar view taken on the line 

A-4 of Figure 1; 
Figure 5 is a horizontal sectional view taken 

om the line 5-5 of Figure 2; 
Figure 6 is an enlarged transverse vertical 

section taken on the line 6-6 of Figure 1; 
Figure 7 is a transverse vertical section taken 

on the line i-7 of Figure 6, the two extreme po 
sitions of the valve lever being indicated by 
dotted lines; 

Figure 8 is a transverse vertical Section taken 
through another form of pumping mechanism; 

Figure 9 is an enlarged transverse vertical sec 
tion taken on the line 9-9 of Figure 8; and 
Figure 10 is an enlarged fragmentary trans 

verse vertical section taken on the line O-0 
of Figure 8. 

Referring in detail to the drawings, and first 
to Figures 1 to 7 thereof, the form of the in 
vention illustrated therein comprises an air-gas 
assembly 4 and a pumping mechanism 5, to 
be lowered into a well casing 6 by means of 
cables or wires (not shown) with lines of flexible 
pipes (not shown) extending thereto from the 
surface of the ground at the head of a Well, one 
line being the air or gas line and the other line 
the discharge or flow line for the oil stripped by 
the action of the pumping mechanism from the 
well fluid in the casing into which the pumping 
mechanism has been lowered. 
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2 
The air-gas or breaker assembly 4 comprises 

an outer cylindrical shell 7, through which a 
discharge pipe 8 extends axially in concentri 
cally Spaced relation to the side Wall of the shell 

... An upper end portion of the pipe f8 passes 
through a packing gland 9 on the upper end of 
the shell 7 and terminates in a reduced nipple 
20 for connection to a flexible pipe or line (not 
shown) leading to the ground surface at the head 
of the Well. On the lower end of the Shell 
there is coupled at 2 a fitting 22 Of the same di 
ameter as the Shell, containing a Smaller diam 
eter vertical, tubular seat 23 including a perfo 
rated bevel flange 24 On its upper end engaging 
the interior of the fitting 22. On the lower end 
of the discharge pipe 8 is a reduced diameter 
portion 25 extending in the seat 23 and open at 
its lower end within a lower end of the seat 23. 
The lower end of the seat 23 extends through the 
lower end 26 of the fitting 22 and has a nipple 
27 for connection with a pipe of the pumping 
mechanism 5. The Space 28 in the shell T be 
tWeen the Shell and the discharge pipe lº con 
stitutes the discharge line of the assembly 4. 
Connection with this discharge line is made to 
a flexible pipe (not shown) leading to the ground 
surface by a nipple 29 leading from the side of 
the upper end of the shell 7, and connection is 
made to a pipe of the pumping mechanism by . 
means of a downturned nipple 30 on the lower 
end of the fitting 22. s 
The pumping mechanism, generally designated 

f5, comprises upper and lower cylinder assen 
blies A and B, respectively, each including a rela 
tively large diameter air or gas cylinder 3 and a 
Smaller diameter fluid cylinder 32, these assem 
blies being hourglass in shape with their regis 
tered tapered portions 33 and 34, respectively, 
coupled together, as indicated at 35. The cylin 
der assemblies are secured in spaced axial align 
ment by an open sleeve 36 connected to the 
adjacent ends of the smaller fluid cylinders 32. 
The large cylinders 3 have heads 37 and the 
Smaller cylinders have heads 38. 
A sectional, tubular piston rod extends axially 

through all of the cylinders and the sleeve 36, 
passing slidably through packing glands 40 in the 
Smaller cylinder heads 38. Within the larger 
cylinders 3 the piston rod 39 has fixed thereon 
suitable pistons 4f preferably involving single 
Cups 42 facing the heads 37, while within the 
Smaller cylinders 32 the rod 39 has fixed thereon 
Suitable pistons 43 preferably involving two cups 
44 facing the heads 38. A discharge pipe 45 is 
connected at its upper end to the nipple 2 on the 
lower end of the seat 23 of the air-gas assembly 
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f4 and leads downwardly therefrom alongside the 
upper cylinder assembly. A to the upper part of 
the cylinder assembly B. The lower end of the 
pipe 45 is connected at 46 to the head 38 of the 
Smaller cylinder of the lower assembly B and has 
a One-Way check valve 47 just above this connec 
tion. 
A branch 48 of the pipe 45 leads therefrom 

above the check valve 47 to make a connection 49 
with the cylinder head 38 of the smaller cylinder 
of the upper assembly A and the branch 43 has a 
one-way check Valve 5) therein. 
An air-gas pipe 5 has its upper end connected 

with the nipple 30 of the air-gas assembly 4 and 
leads downwardly along the side of the pumping 
mechanism 5 opposite from the pipe 45 with its 
lower end at a point intermediate the upper and 
lower ends of the sleeve 36 and coupled at 52 with 
a flexible tube 53. The Smaller cylinders 32 have 
one-way fluid check valves 54 at one side of the 
heads 38 thereof communicating with the space 
Outside of these cylinders. 
The one-way check valves 47 and 50 are simi 

lar and are of the type shown in Figure 3, and 
comprise assembled housing members 54 and 55 
interposed in the branch pipe 45 or 48, with the 
upper end of the lower pipe section formed to 
provide a seat 56 for the ball 57. The one-way 
check valves 54 are also similar to each other and 
comprise, as shown in Figure 4, a Seat 58 thread 
ed into a tubular extension 53 of the related cyl 
inder head 38 and retaining a spider 68 above the 
ball 6. 
As shown in Figure 6, the Sectional tubular 

piston rod 39 has structurally incorporated there 
in at its middle an air-gas, two-position, Snap 
valve assembly 65 comprising a block 65 formed 
in its upper and lower ends with vertically 
aligned, threaded bores 67 and 68 in which the 
adjacent ends of the upper and lower piston rod 
sections 69 and 70, respectively, are rigidly se 
cured. E-shaped passages 7 and 72, respective 
ly, lead from the bores 67 and 68 and open 
through the bottom 73 of a circular recess 74 
formed in one side of the block 66, as shown in 
Figures 6 and 7° to provide diametrically op 
posed ports Ti” and 72”, respectively. Another 
circular recess T5 is axially aligned with the re 
cess 74 and formed in the opposite side of the 
block 66 and accommodates an annular ball 
bearing. T6. An axial bore 71 extends between 
the recesses 74 and 75 and acts as a journal bear 
ing for the tubular axial stub shaft 78 on the flat 
cylindrical valve disc 79 which turns in the re 
cess T4. The disc T9 has ports 80 and 8 formed 
therethrough to register with either the port 7' 
or the port 72', respectively, in the different ex 
treme positions of the valve disc 79. The disc 79 
has on the side thereof facing these ports an ar. 
cuate channel 82 adapted to register with either 
the port 7? or the port T2 and provide com 
munication between these ports and another - 
shaped port as passage 83 opening through a side 
of the block 66 and provided at its outer end with 
a one-way check valve 84a opening to the Space 
within the open sleeve 36. The inner end of the 
passage 83 opens through the bottom 3 of the 
recess 14 at one side of the recess at a point be 
tween the ports and 2'. 
A cap. 84 has an annular, externally threaded, 

peripheral flange 85 threaded in an enlarged 
portion 86 at the outer end of the recess 14 and 
has a central socket 87 in which is seated the ad 
jacent end of a helical spring 88 bearing against 
the adjacent or outer side of the valve disc 79. A 
bolt has a head 39 bearing against a washer 90 
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4. 
engaging the outer side of the valve disc 79 and 
has a shank 9 threaded into the adjacent end 
of a shaft portion 92 extending through the bore 
of the tubular stub shaft i8. The shaft portion 
92 is a part of a large diameter shaft 93 jour 
naled in the ball bearing 78 and having a fixed 
valve lever 94 projecting radially therefrom. 
Upper and lower stop lugs 95 and 96, positioned 
on opposite sides of a perpendicular plane paSS 
ing through the axis of the shaft 93 project from 
the side of the block 66 for engagement by the 
valve lever in extreme positions thereof. The 
outer end of the lever 94 has connected thereto 
at S one end of a helical contractile spring 98 
having its other end connected at a point 99 om 
the side of the sleeve 36 whereby the lever 94 is 
Inoved past center to either of its extreme posi 
tions as the valve block 86 is moved to either side 
of the point 99 in the reciprocation of the pump 
ing mechanism. 
The cap 84 has an axial bore f C extending 

therethrough and communicating with a nipple 
i í) i to which is coirnectad the fiexible air or gás. 
pipe 63. The ii:Iner ead of the jore” f.60 Opens 
into the space or chamber {32 between the c?ö 
84 and the outer side of the valve disc 73. Air 
or gas under pressure entering the Space f62 
will pass through that one of the ports 80, 8-f 
in the valve disc which happens to be registered 
with one of the valve block ports if', 2', and 
therethrough to the related one of the sections 
69 and 0 of the piston rod 39. 

It will be apparent from Figure 1 that the pis 
tons & and 33 of the larger and smaller cylin 
ders 3? and 33, respectively, are in opposite 
phases, So that upon completion of an upward 
stroize of the piston rod 39, the pistons of the 
lower assembly B are at the upper ends of their 
cylinders and have completed power strokes, 
whereas the pistons of the upper' assembly A are: 
at the upper ends of their cylinders and are po 
sitioned to start their power strokes. With the 
pistons in these positions, the air valve assembly 
disc. #9 is in the position III showni in Figure 7 
wherein the air or gas under pressure supplied 
in suitable manner through the assembly f4 
from above ground passes into the space O2 
in the block 66, through the ports. 8 and 72” and 
into the bore of the lower section 70 of the piston 
rod 33 and enters the space between the head 
37 and the piston is of the larger cylinder 3. 
of the lower assembly B, well fluid having already 
been expelled from the companion smaller cyl 
inder 32 into the discharge pipe 45 om the pre 
ceding upstroke of its piston 3. 
In the same position II of the valve lever 94, 

the channel 82 is in registry with the valve biock 
port Ti", leading from the upper rod section 69, 
and with the air port 83, so that the air above 
the piston 4 of the upper cylinder 3 f is ex 
hausted therefrom through the check valve 84. 
In the course of reaching the positions of the 
pistons shown in Sigure 1, the valve lever 94 
is snapped over-center to the position I indi 
cated in Figure 7, wherein the valve disc port 80 
is registered with the valve block port i? and 
the channel 82 is registered with the air exhaust 
port 83 and with the valve disc port 8. In this 
position of the valve lever 94, air or gas pressure 
is applied through the upper rod Section. 69 to 
drive the piston 4f of the upper cylinder 3 
downwardly and thereby cause the. piston, 43 of 
the upper cylinder 32 to expel fluid from the 
upper cylinder 32 through the branch pipe 48, 
the check valve 50, and upwardly in; the dise 
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charge pipe 45. At the same time, well fluid is 
sucked through the check valve 54 into the lower 
cylinder 32. Also, at the same time, air behind 
the piston 4f of the lower cylinder 3? exhausts 
through the lower rod section 79, the valve block 
port 7”, the channel 82, the port 83, and the 
check valve 84 on the block 66. As the lower 
cylinder assembly B moves toward its extreme 
depressed position, the valve lever 94 is Snapped 
over to position II. These successive changes 
in position of the valve assembly 66 continue 
while air or gas pressure is applied through the 
flexible tube 53, so that the cylinder assemblies 
A and B are together continuously reciprocated. 
The form of the invention shown in Figures 

8 to 10 is adapted for use with or without the 
breaker asserably 4, and incorporates the Valve 
assembly 65 described in connection with the form 
of Figures 1 to 7. The pumping mechanism of 
the form of Figures 8 to 10 Operates in the Same 
general manner as the form of Figure 1, but the 
fluid pumping cylinders are located above and 
below, respectively, the air or power cylinders 3 
in contrast to the pumping mechanism of Fig 
ure . 

Referring to Figures 8 to 10, the upper and 
lower cylinder assemblies A and B, respectively, 
comprise uniform and similar diameter fluid and 
air cylinders 32a and 3a, respectively, which are 
connected by couplings 35a. The axially outward 
ends of the cylinders 32d, are closed by heads 3d. 
and the axially outward ends of the cylinders 
3ta, are closed by heads 38a provided with pack 
ing glands 4a through which the related Sec 
tions of the piston rod 39 works, the axially in 
Ward ends of the cylinders 3fa being open and 
rigidly connected by the open sleeve 3 Sa. The 
valve assembly 65 connects the inward ends of 
the piston rod sections 69 and 70, and its operat 
ing spring 98 is connected to a fixed member 99 
On the Sleeve 3Ga. 
The ends of the piston rod 39 carry double cup 

pistons 43d working in the pumping cylinders 32d. 
and single cup pistons 4d in the air cylinders 
3d. The couplings 35a, connecting the cylinders 
32 and 3 di have lubrication intake portS Í 
communicating only with the cylinders 32d for 
intaking well fluid by Suction. 
As shown in Figure 10, the air cylinder pistons 

40 are circumposed on the piston rod 39 with 
nuts and 2 threaded on the rod, and engag 
ing opposite sides of these pistons. The nuts 2 
are longer than the nuts and are formed with 
lateral air ports f 3 Which are in COInnunica 
tion with spaces 4 within the nuts 2. These 
spaces 4 are produced by having the piston 
rod formed of a tubular part 5 and a Solid ax 
ially outward part 6, instead of entirely tubu 
lar as in the form of Figures 1 to 7 and spacing 
these parts within the nut 12. The nut ff2 acts 
to connect the parts 5 and 6. The ports 3 
serve to admit air or gas under pressure into 
the cylinders 3d from the bore of the tubular 
parts if 5 of the piston rod, which connect with 
the passages 7 and 72 of the valve block 66. 
The flexible air pipe 53 leading from the valve 

block 66 COnnectS With the OWet eind Of the air 
or gas pipe 5 cl, which leads upwardly along one 
side of the upper cylinder assembly A and ter 
minates at its upper end in a nipple for connec 
tion with a flexible air pipe (not shown) leading 
from the well head. The well fluid discharge 
pipe 45d extends vertically along both of the 
cylinder assemblies A and B on the side opposite 
the air pipe 5 a. and has its lower end connected 

6 
with a short, central pipe í 7 leading downwardly 
from the head 3a of the fluid cylinder 32d of the 
lower aSSen by B and having a one-way check 
valve 8 in its lower end, the lower end of the 

' pipe 45d. being connected with the short pipe 
between the check valve f8 and the cylinder 32a. 
Another one-way check valve 4 a. is incorporated 
in the lower part of the fluid discharge pipe 45a. 
The upper end of the pipe 45a is connected to a 
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short Central pipe 20 leading upwardly from the 
head 38a of the cylinder 32d of the upper as 
Sembly A. One-way check valves 2 and 22 
are incorporated in the short pipe 2 above and 
below the connection thereto of the pipe Sa. A 
relatively short pipe 23 depending along the 
upper cylinder assembly A has a one-way check 
valve 124 on its lower end aind has its upper end 
connected to the short pipe 2 at a point between 
the check valve 22 and the head 3 to of the cylin 
der 32a of the upper assembly. A protective, 
open-ended, tubular, cylindrical shell 25 Spacedly 
Surrounds the purnping mechanism and has 
Allen-type screws 25 threaded through upper 
and lower portions of the shell and engaging the 
Sides of the cylinders 32d of both assemblies A. 
and B and mounting the shell 25 in concentri 
cally Spaced relation to the assemblies. 
The one-way check valve 24 is of the type 

shown in Figure 9, and comprises a tubular valve 
chamber 2 in whose upper end the pipe 23 is 
Secured by a plug 28. The bottom 29 of the 
chamber 2 has an opening 38 including a 
Valve Seat 3 upon which a ball check 32 rests 
gravitationally and from which the ball is adapted 
to be raised by suction exerted through the pipe 
23. A depending protective sleeve 33 is se 
cured around the chamber 2 having a screened 
bottom 34. 
With the pistons 43a of the upper assembly A 

has completed a pumping stroke and the piston 
430 of the lower assembly B has completed a 
Suction up-stroke, air or gas pressure having been 
exhausted from the cylinder 41a of the upper as 
sembly A through the upper section 69 of the pis 
ton rod 39 through the valve assembly 65 and air 
or gas preSSure having reached a maximum in the 
cylinder 4 a. of the lower assembly, all in the same 
general manner explained above in connection 
with the form of Figure 1. 

Air or gas under pressure is beginning to enter 
the cylinder 4 fa of the upper assembly A through 
the portS 3 in the upper rod section. A to drive 
the piston 4 fa, and hence all of the pistons, down. 
Wardly on a return stroke of the pumping mecha 
nism, so that the well fluid present in the cylinder 
32d of the lower assembly B. Sucked thereinto on 
the previous upstroke through the check valve 

8 short pipe T is discharged upwardly through 
the pipe 450 and eiteiges through the upper short 
pipe 2 into the flexible hose (not shown), con 
nected thereto and leading to the well head. The 
downstroke of the piston. 43a on the cylinder 32 
of the upper assembly A sucks well fluid into this 
Cylinder through the check valve 28, pipe 23 and 
pipe 2 below the check valve 22, the check 
valve 22 being closed. 
On the next upstroke of the pistons, the irid 

discharged by the active fluid cylinder is passed 
upwardly through the pipe f20, the pipe 45a being 
closed by the check valve 47a. The intake check 
Valves 8 and 24 close on alternate strokes of 
the pumping mechanism, as does the check valve 
47d, and the check valves 2F and 22 open and 
close on alternate strokes of the pumping mech 
anism. The upper portions of the pipes. 20. and 
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Etc. are parallel and laterally spaced and are 
rigidly connected by a member 35 which is 
adapted to be used for connection of a cable (not 
shown) for raising and lowering the device in 
a well. 

It will be understood from the foregoing With 
respect to the action of the lower cylinder 32d. 
that as the lower piston 43d moves upwardly from 
its depressed position toward the elevated position 
shown in Figure 8, valve 8 is opened by the Suc 
tion produced, while valve 4 iai is closed or remains 
closed, so that well fluid and not fluid from the 
discharge pipe 45a is drawn into the lower cylin 
de' 3a. 
On the following downward stroke of the pis 

tion 43a, the valve 8 is closed and Valve Ald is 
opened so that fiuid in the cylinder 32a is forced 
upwardly through pipe 4.5a. The rise of fiuid 
through the pipe 33d opens valve 21, Valve 22 
remaining closed, whereby the rising fluid passes 
through the pipe 2 to the discharge line. 
With regard to the action of the upper cylindel 

32d, on the downstroke of its piston 432 from the 
top position, shown in Figure 8, Well fluid is 
drawn into the cylinder above its pist. On through 
the check waive 24, the valve 22 being in its 
closed position. Cn the next upstroke of the pis 
ton E3a in the upper cylinder 33ct, the outgo of 
the fluid from the cylinder closes valve 24 and 
opens valves i32 and 2i so that the Outgoing 
fiuid passes upwardly to the discharge line, the 
valve is a being held closed by the back pressure 
of iuid in the pipe É5a, so that practically all 
of the fluid forced out. of the upper cylinder 32d. 
passes to the discharge line. It is to be noted 
that the weight of fluid accumulated in the dis 
charge line above and in the pipe 26 Operates to 
keep the valve 2 closed except during a power 
or pumping stroke phase of one of the cylinders 
32d. 

it is to be diserved that while the above-de 
scriped forms of the invention are primarily in 
tended for use in upright position in Vertical Well 
casings, timese forms can be used in fiu di Contain 
es other than vertical weil casings, and in other 
than upright positions. 

Is clainn : 
1. In a single acting double plunger pump, first 

and second cylinder a SSerbies, means aSSeni" 
bling said assemblies together in axial alignment : 
and in axially spaced relation, each cylindel' as 
sembly comprising a fluid pumping cylinder and 
an air cylinder in end-to-end relation, pistons in 
said cylinders, and a piston rod tubular Section 
connected to each of said pistors and having the 
end adjacent the air cylinder extending into the 
space between the cylinder assemblies, the piS 
tons of said first and second assemblies being in 
opposite phase, an air valve assembly mounted 
on and in communication with Said ends of Said 
piston rod sections in the space between Said 
assemblies, said valve assembly including a block 
having opposed passages, one of said piston rod 
sections being connected to one end of One of Said 
passages and the other of Said piston rod Sections 
being connected to one end of the other of Said 
passages, a shaft, extending transversely through 
and rotatably supported in said block interne 
diate said passages, a disc secured to the end of 
said shaft adjacent the other ends of Said paS 
sages, said disc having a pair of Spaced ports reg 
istrable with either of the other ends of Said 
passages, there being an arcuate channel in Said 
disc spaced from each of said ports and regis 
trable with either of the other ends of Said. Pas 
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8 
Sages, there being an arcuate channel in said 
disc spaced from each of said ports and registra 
ble with either of the other ends of said passages, 
an operating lever secured to the end of said 
shaft remote from said disc and movable from 
the other end of one of said passages to the other 
end Of the Other Of Said passages, Said block hav 
ing a chamber adjacent said disc and in commu 
nication with said ports, a compressed air Sup 
ply connected to said chamber, air exhaust 
means for said air cylinder, fluid intake means 
for Said fluid pumping cylinders, and a fluid dis 
charge means connected to said pumping cylin 
ders to receive fluid discharged from the pump 
ing cylinders as the pistons therein are operated 
to. Compress fluid therein intaken by Suction 
through Said fluid intake means. 

2. In a Single acting double plunger pump, 
first and Second cylinder assemblies, means as 
Sebling Sidi aSSembilies together in axial align 
me??t 2nd in Kjaily. Späced relation, each cylin 
dær assembly Comprising a fuis HUrping cylin 
dei and an air cylinder in end-to-end relation, 
pistons in said cylinders, and a piston rod tubu 
lar Section connected to each of said pistons and 
having the end adjacent, the air cylinder extend 
ing into the space between the cylinder assen 
lies, the pist.On 3 of Said first and Second as 
enbies being in opposite phase and an air 

'wave aSSeibly Quinted. On and in connmunica 
tion Nith Said ends of Said pistoral rod sections 
in the Space between said assemblies, said valve 
as3embly including a biock having opposed pas 
S3 ges, one of Said piston rod sections being con 
nected to One end of one of said passages and 
the otler of Said pisto rod Sections being con 
lected to oie end of the other of Said passages, 
a shaft extending transversely through and co 
tatably Supported in Said block intermediate said 
paSSages, a disc Secured to the end of said shaft 
adjacent the other ends of said passages, said 
disc having a pair of Spaced ports registrable 
With either of the other ends of said passages, 
there being an arcuate channel in Said disc 

, Spaced from each of Said ports and registraible 
With either of the other ends of said passages, 
an operating levei Secured to the end of said shaft 
remote from Said disc and movable from the other 
end of one of Said passages to the other end of the 
other of Said paSSages, said block having a cham 
3er adjacent S3äc disc and in communication 
With Said porüS, a compressed air supply con 
nected to Said chair bei, air exhaust means for 
said air cylinder, fluid intake means for said fluid 
puinping Cylinders, and a fluid discharge means 
Connected to Said pinping cylinders to receive 
fluid discharged from the punping cylinders as 
the pistons therein are operated to compress 
fluid therein intaken by Suction through said 
fiuid intake means, said pumping cylinder of 
each a SSembly being positioned axially outwardly 
f'G.3 tile air cylindel' tinereof. 

3. in 3 Silage acting double slunger pump, 
first, and Second cylinder assemblies, means as 
Senbling Said assemblies together in axial align 
ment and in axially Spaced relation, each cylin 
der assembly coimprising a fiuid pumping cylin 
der and an air cylinder in end-to-end relation, 
pistons in Said cylinders, and a piston rod tubular 
Section connected to each of said pistons and 
having the end adjacent the air cylinder extend 
ing into the Space between the cylinder assem 
blies, the pistons of Said first and second as 
Semblies being in opposite phase and an air valve 
assembly mounted on and in communication with 
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said ends of said piston rod sections in the space 
between said assemblies, said valve assembly in 
cluding a block having opposed passages, one of 
said piston rod sections being connected to one 
end of One of Said passages and the other of said 
piston rod sections being connected to one end of 
the other of said passages, a shaft extending 
transversely through and rotatably supported in 
Said block intermediate said passages, a disc se 
cured to the end of Said shaft adjacent the other 
ends of Said paSSages, Said disc having a pair of 
Spaced ports registrable With either of the other 
ends of Said passages, there being an arcuate 
Channel in Said disc Spaced from each of Said 
ports and registrable With either of the other ends 
of Said passages, an operating ever Secured to 
the end of Said Shaft remote from said disc and 
movable from the other end of One of Said pas 
Sages to the Other end of the Other Of Said pas 
Sages, Said block having 2 chamber adjacent said 20 
disc and in communication. With said ports, a 
compressed air supply connected to said chann 

O 

5 

O 
ber, air exhaust means for said air cylinder, fluid 
intake means for said fluid pumping cylinders, 
and a fluid discharge means connected to said 
pumping cylinders to receive fluid discharged 
from the pumping cylinders as the pistons there 
in are Operated to compress fluid therein intaken 
by Suction through said fluid intake means, said 
air cylinder of each assembly being positioned 
axially outwardly from the pumping cylinder 
thereof. 

MOZEL A. ADAMS. 
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