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1. 
This invention relates to improvements in fluid 

actuated pumps and refers more particularly to 
the arrangement of ports and passages for both 
the power fluid and fiuid to be pumped and to 
means for increasing the discharge pressure of 
the pumped fluid. 
An object of this invention is to provide a pump 

in which the surging of fluid during the operation 
of the pump does not impart forces to the pump 
body tending to produce lateral movement of the 
body On its mounting. 
Another object is to provide a pump which may 

be used in numerous manners to pump fluid at 
varying pressures. 
A further object is to provide a pump having 

low pressure and high pressure booster sections, 
which is particularly adaptable for use in testing 
boilers, tanks, well heads, Christmas trees and 
the like, wherein the container to be tested may 
be filled by the high Volume low preSSure sec 
tion and tested by the high pressure booster sec 
tion. 
Yet another object is to provide a pump having 

low preSSure and high pressure booster Sections 
communicating with common inlet and discharge 
lines in which the sections may be selectively 
utilized by manipulation of a single valve. 
Yet a further object is to provide a pump hav 

ing low pressure and high pressure booster Sec 
tions wherein an automatic valve is operable to 
Selectively actuate the sections individually in re 
sponse to the pressure in the discharge line. 
Other and further objects will appear from the 

following description: - 
In the accompanying dra Wings Which form a 

part of the instant specification and are to be 
read in conjunction therewith and wherein like 
numerals are used to indicate like parts in the 
Various views: 

Fig. 1 is a vertical sectional view of a pump 
embodying this invention, 

Fig. 2 is a fragmentary sectional view of the 
pump in Fig. 1 showing an auxiliary power at 
tachment, 

Fig. 3 is a view taken along the line 3-3 in 
Fig. 1 in the direction of the arroWS, 

Fig. 4 is a fragmentary view taken along the 
line 4-4 in Fig. 3 in the direction of the arroWS, 

Fig. 5 is a top plan view of the pump shown 
in Fig. 1, having a booster section mounted there 
O, 

Fig. 6 is an enlarged horizontal section through 
the booster section and a part of the low preSSure 
section of the pump illustrated in Fig. 5, and , 

Fig. 7 is an enlarged sectional detail of the 
regulator shown in Fig. 5. 
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Referring to the drawings, the pump illustrated 

in Fig. 1 will be first described. The pump com 
prise? a body having a cylinder bore there 
through. The body has an internal boss 2 
formed in the cylinder bore intermediate its ends. 
The boss 2 carries an annular packing assembly 
f3. A double element piston. With piston heads 
4 and 5 connected by cylindrical member 6 
extends through packing 3. 
Packing i3 and the double element piston di 

vide the cylinder bore into power cylinders 11 
and 8 at the ends of the piston heads and inter 
mediate pump chambers 9 and 20 for fluid to 
be pumped. An end plate 2 is removably se 
cured to the right end of the cylinder bore and 
carries an annular bumper 22 of resilient ma 
terial such as Synthetic rubber or the like to limit 
movement of the piston in One direction. The 
other end of the cylinder bore is closed by a re 
movable cap 23, which also carries a bumper 22. 
The cap will be hereafter more fully described in 
connection with means for controlling the in 
troduction of power fluid to the power chambers. 

Ports and passages are provided in body ?o for 
introduction of power fluid to the power cylin 
ders and fluid to be pumped to the chambers ?9 
and 2E. A port 24 communicates with cylinder 
7. This cylinder also communicates with pas 

Sages 25, which extend longitudinally of body fo 
to the right end of the cylinder and are closed 
by plate 2. Preferably, two of these paSSages 
25 are provided in the body. These passages are 
substantially of equal croSS Sectional area, 
throughout their length. Two passages 27 are 
provided in body 0 for supplying and exhaust 
ing power fluid to cylinder 8. Ports 28 and 29 
in body ?o communicate with chambers 9 and 
29, respectively. 

Ports 24, 28 and 29 are arranged at the top of 
body 0 and are centered on a vertical plane in 
cluding the cylinder bore axis. Each of the pas 
sages 25 and each of the passages 27 are spaced 
equally from a vertical plane including the cyl 
inder bore axis. This arrangement of ports and 
passages is Such that the forces due to surging 
of fluid therethrough are counterbalanced and 
do not tend to move the pump body O laterally 
or rotate the pump body ( on its base Supports 
26. Preferably, the body 9 is a casting having 
ports 24, 28 and 29 and passages 25 and 27 formed 
therein at the time of the casting. 

Referring now to the valves for the introduc 
tion of fluid to be pumped to chambers 9 and 
20, it is seen that reservoirs 30 and 3A are pro 
vided at the top of body to communicating with 
ports 28 and 29, respectively. These reservoirs 
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communicate with intake and exhaust fittings 
32 and 33, respectively, provided in cap plate 09 
as shown in Figs. 3 and 4. Spring pressed poppet 
valves 34 control the flow of fluid between the 
reservoirs and fittings. The intake valves have 
their stems pointing upwardly and are unseated 
by pressure differential drop across the divider 
plate or partition 35 and are seated when the res 
ervoir pressure exceeds that of the intake fitting 
pressure. The discharge valves 34 have their 
stems pointing downwardly and are unseated 
when the reservoir pressure exceeds the discharge 
pressure and are seated by excess discharge pres 
Sure relative to the reservoir preSSure. 
With reference to the control of power fluid to 

the power cylinders, a valve cage 36 is provided 
in cap 09 above divider plate 35. The cap has a 
power fluid inlet connection 89a. The divider 
plate has three ports 33d, 35b and 35c. Port 35a, 
'communicates between cage 36 and passages 21. ; 
Port 35c communicates between cage 36 and port 
24. The middle port 35lb communicates with ex 
haust 3:. A Slide valve 38 is mounted for recip 
rocal sliding movement within cage 36 and has 

- a receSS Which in One position of the valve nakes 
connection between ports 35c and 35b whereby 
expended power fluid from cylinder 7 may be 
exhausted through port 3i. Slide valve 38 in its 
other extreme position placeSport 33a in Com 
munication. With port 
power fluid from cylinder 8 may be discharged. 

Valve merinber 38 is shifted in response to the 
position of the double element piston within the 
cylinder bore. This is accomplished by means 
of a mechanical tripped valve Which controls a 
fluid actuating mechanism for valve 38. Walve 38 
is attached by stem 39 to piston 4G. The piston 
is reciprocally mounted in cylinder Ai. The cylin 
der aperture through which stem 39 extends has 
a stuffing box to prevent leakage of fluid from 
the cylinder. Power fluid may be introduced to 
cylinder 4f on opposite sides of piston 40 to shift 
the position of the piston and thereby shift slide 
valve 38. 
Power fluid flow to cylinder 4 is controlled 

by the mechanically tripped valve housed within 
cap 23. Cap 23 has connections 2 and 43 with 
cylinder 4 communicating on opposite Sides of 
piston 40. The cap also has an inlet connection 
44 for power fluid and a discharge connection 45. 
A valve member 46 is mounted within the cap 23 
and controls the flow of power fluid and expended 
power fluid through connections 42 and 43. This 
valve member 46 is cylindrical in shape With a 
longitudinally extending groove $6a in its periph 
ery. This groove is engaged by aligning Screw 47 
and communicates with the inlet connection 4 
whereby power fiuid may flow past member 4s 
to both ends of the valve member. Thus with 
the valve in the position shown in Fig. 1 the fluid 
passes from connection 4é through groove 46d. and 
connection 42 to cylinder 4, driving the piston 
4 to the position shown. Walve 4 has a recess 
46b in its periphery. This recess makes com 
munication between connection 43 and discharge 
45 so that expended power fluid in cylinder 4 is 
exhausted when piston 40 moves to the position 
shown in Fig. 1. 
The arrangement of valve 4 is such that, when 

shifted in the cylinder of cap 23 to the left end 
of the cylinder the recess 46b makes communica 
tion between connection G2 and discharge 45, 
and the connection 3 is exposed. Thus with the 
valve 46 in its shifted position power fluid is in 
troduced through line 43 to the left end of cylin 

35b whereby expended : 
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4. 
der 4 to move piston 4 to the right. During 
novernent of the piston expended power fluid is 
discharged through line 42, recess 46b and dis 
charge line A5. 
A connection is provided between valve A6 and 

the double eleinent piston. Whereby the Valve is 
mechanically tripped by the travel of the power 
piston as it reaches predetermind positions (usu 
ally the ends of the cylinder bore) within the 
cylinder bore. This connection includes the rod 
48 attached to valve 46 and extending into the 
well of member 49 of cylinder head it. i.he rod 
carries a stop 480 at its end within the well and a 
stop 48b intermediate its ends. Rod 48 extends 
through apertured plug 50 threaded in the well 
of member 49. The aperture of plug. 3) is Smaller 
than the diameter of Stops 48a and 43b whereby 
the plug engages these stops as the piston travels 
Within the bore. 
With the parts arranged as illustrated in Fig. 

1, power fluid is introduced through passages 27 
to cylinder 8 to drive the double element piston 
toward the left. As the piston continues to move 
to the left, plug 50 will engage stop 48b, and con 
tinued movement of the piston will move valve 46 
to the left until receSS 46b covers the connec 
tions 42 and 45. When this is accomplished power 
fluid passes fron cap 23 through connection 3 
to cylinder 4 to drive piston 40 to the right. 
With piston A in its extreme right position, 
valve 38 has been shifted so that its recess covers 
ports 35a, and 35b in the divider plate, and power 
fluid is then introduced to cylinder 7, whereby 
the double element piston is driven to the right. 
As the movement of the piston to the right con 
tinues, plug 5) engages stop 48a to shift valve 
46 to position shown in Fig. 1. This again re 
verses flow of power fluid to cylinder 4 to shift 
valve 38, whereby power fluid is again intro 
duced to power cylinder 8, changing the direct 
tion of travel of the double element piston. 

It will be understood that the area of each of 
the piston heads 4 and 45, which is eXposed to 
fluid to be pumped, is small relative to the Outer 

is faces of the piston heads exposed to the power 
fluid. For this reason the pressure of the fluid to 
be pumped is great relative to the pressure of 
the power fiuid. Obviously, the diameter of the 
cylinder connection f6 between the piston heads 

and 5 may be varied to change the preSSure 
ratio of the pumped fluid to the power fluid. 
However, as the diameter of connection 6 is in 
creased to increase the pressure, the volume 
capacity of the pump is decreased proportionate 
tly. Therefore, it is often desirable to iricrease the 
pressure of the pumped fluid without at the 
same time decreasing the volume capacity of the 
pump. 
The auxiliary power attachment shown in Fig. 2 

is provided to increase the discharge pressure of 
the pump. The attachment comprises a cylinder 
housing 5 f with an end-plate 52. A piston 53 is 

85 

70 

mounted within the housing and is attached by 
rod 54 to piston head 5. The rod 54 extends 
through a stuffing box to prevent intermingling of 
fluids. The housing 51 has passages 55 corre 
sponding in number and communicating with pas 
sages 27 to supply power fluid to the right side of 
piston 53 at the same time powerfluid is supplied 
to cylinder 8. Ports 56 communicate through 
passages formed in housing 5 with passages 25 of 
the body 0. Thus, power fluid is introduced to 
the left side of piston 53 through ports 24, pas 
sages 25 and ports 56. The expended power fluid 
is exhausted from either side of the piston through 
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the same passages and ports through which it was 
Supplied. By this expedient, the pressure of the 
pumping fluid may be substantially doubled with 
out decreasing the volume capacity of the pump. 
While the diameter of the bore of the cylinder 

housing 5 is substantially the same as the cylin 
der bore of body 0, it is contemplated that the 
diameter of the bore of the auxiliary housing may 
be varied to either increase or decrease the de 
gree of pressure step-up. 

Referring to the modification shown in FigS. 5 
and 6, it will be seen that there is provided a high 
pressure booster section which may be utilized 
in conjunction with the relatively low pressure 
pump section shown in Fig. 1. The booster Sec 
tion is attached to body 0 by removing end plate 
2 and Securing in its place end plate 6 of the 
booster Section. 
The booster cylinder is made up of the cylin 

drical member 6 í and the cylinder heads 62 and 
63. Cylinder heads 62 and 63 are annular in 
shape and have large diameter bores 62a and 63d 
Which receive the ends of member 6. O-rings or 
other Sealing means are disposed between the 
ends of member 6 and the abutting shoulders 
of the cylinder heads to form a Seal therebetween. 
The cylinder heads and cylinder member are held 
together as a unit by through bolts 64. These 
bolts also secure the booster unit to plate 69. The 
bumper ?it Surrounds the male portion of cylin 
der 62 and limits the stroke of the double element piston. 
The cylinder heads have bores of reduced di 

ameter which are of substantially the same di 
ameter as the bore of member 6. The bores of 
the cylinder ineads and member 6 are coaxial 
With the cylinder bore of body O. A booster rod 
65 extends through the cylinder heads, and one 
end is Secured to pistOn element 5 of the double 
element piston. The other end of rod 65 serves 
as a guide and is housed within dome . Each 
of the cylinder heads carries a packing gland 
surrounding rod 65. Rod 65 carries suitable pack 
ing 66, which Serves as a piston on plunger with 
in the cylinder bore of member 6. 

Each of cylinder heads 62 and 63 has radial 
bores communicating With the reduced diameter 
bores. These radial bores serve as inlet and out 
let ports for the booster cylinder. Check valves 
are provided for these ports. In the case of the 
inlet ports, the check Valve balls 67 seat against 
shoulder 68 of fittings 69. The balls are urged 
against their Seat by Springs ). In the Outlet or 
discharge ports, the ball valves and Springs are 
reversed whereby the Springs urge the valves into 
Seating position against the cylinder head port. 
The inlet portS Communicate with the Supply line 
7 for fluid to be pumped. Line 2 provides a 
connection with one of the inlet ports and line 7 . 
Line 73 forms a part of the connection for the 
outlet ports to the discharge line 74. A pressure 
gauge may be incorporated in the discharge from 
the booster. 
A fluid to be pumped may be supplied to the low 

preSSure Section and the booster section by a com 
mon Supply line 76 through branches 7 and 7. 
A conimon discharge line 74 may also communi 
cate with the exhaust of both sections. It is pre 
ferred to place a check valve 78 in the discharge 
line between the two sections. 
In Order that the low pressure section and high 

preSSure booster Section can be selectively and 
interchangeably used, a pipe 79 is provided be 
tween the inlet and exhaust fittings 32 and 33. 
This pipe may be equipped with a manually oper 
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6 
ated valve 86, and preferably has disposed there 
in a combination Valve and regulator 8. The 
regulator 8 has a connection. With the discharge 
line is on the downstream side of check valve 78 
through conduit 82. 
The valve and regulator is detailed in Fig. 7 and 

comprises a cylindrical casing made up of two 
parts 83 and 84 having a threaded engagement. 
Part 84 haS a bore 84 di Which Slidingly receives 
the stem of Valve member 85. Packing gland 88 
retains packing material 8, in an enlarged di 
ameter bore Surrounding the Valve stem. The 
stem of Valve 85 extends into a chamber formed 
by an enlarged diameter bore 84b of part 86 and 
abuts shoe 88. Shoe 88 has a flarge which en 
gages one end of coil spring 89, the other end of 
the spring engaging a threaded plug 9. A second 
Spring 9 is carried by the head of bolt 92 in the 
line of travel of shoe 88. Bolt 92 has a threaded 
engagement with plug 92 and may be advanced 
toward or retracted from shoe 38 to adjust the 
pressure exerted by the Spiring against valve 85. 

Part 83 has an enlarged cylinder bore 93 in 
Which fitS Seat ring 94. Packing material is dis 
posed between ring 34 and shoulder 83d of part 83. 
A sleeve insert 95 holds Seat ring 94 securely in 
position. When partS 83 aind 36 are assembled. 
Ports 83b and 83c are provided for connection in 
conduit 9. 
Walve 85 is urged by spring 89 against seat 94 

to close the passage through the cylindrical cas 
ing. In order that the valve may be opened in 
response to pressure within the discharge line, 
a plunger Stem 96 is secured to Valve 85 and ex 
tends through the Seat ring into the bore of fit 
ting 97. This fitting in turn is connected to the 
discharge line 74 through the conduit 82. Thus 
the end of plunger 96 is exposed to pressure with 
in the bore of fitting 97 equal to the discharge 
preSSure. When this pressure is great enough 
to collapse spring 89, Valve 83 is opened, and the 
intake and exhaust fittings 32 and 33, respec 
tively, are placed in communications with each 
other. Spring 9 does not engage shoe 88 until 
valve 83 has been unseated. This spring is stiffer 
than spring 89 and when it is engaged retards 
further movement of valve 85 until the discharge 
preSSure is sufficient to overcome the combined 
springS 89 and 9. A Second valve member 98 
is carried by plunger rod 96 and seats against 
ring 94 when the discharge line pressure exceeds 
a certain value. By rotation of bolt 92, the upper 
preSSure at Which the valve is closed may be ad 
justed. 
In operation of the low pressure and high pres 

sure booster Sections, the pump sections are as 
sembled as illustrated in Fig. 5. The pump then 
may be used for any normal pumping purpose, 
but is especially adapted for use in testing appa 
ratus such as boilers, well heads, Christmas trees 
and the like. When a testing job is to be par 
formed, it is usually preferable to use a hydraulic 
fluid as the test fluid. The low pressure section 
is utilized as the pumping means untill the con 
tainer to be tested has been filled. This is de 
Sirable because of the greater capacity of the low 
preSSure punp aS COmpared with the booster. 
Spring 89 of regulator 8 f is set so that valve 85 
will open When the pressure within discharge line 
74 approaches the pressure output of the low 
preSSure Section. With valve 85 open, inlet and 
outlet fittings 32 and 33, respectively, are placed 
in communication, and the low pressure section 
ceases to act as a pump because of the equaliza 
tion of the pressures. With valve 85 seated, the 
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volume capacity of the low pressure section is so 
great as compared with the volume capacity of 
the booster section that the booster Section is 
substantially ineffectual. However, with valve 85 
unseated, the low pressure section becomes in 
effectual, and all the fluid pumped must pass 
through the booster section. Back pressure valve 
T8 is seated by the pressure developed by the 
booster section, and the pump continues in op 
eration until the discharge pressure is great 
enough to move plunger 96 against the Springs 
89 and 9 to the point that valve member 98 
seats against seat ring 94. When this OCCurs, 
conduit 9 is again closed, and the pump inne 
diately locks and remains ineffective until the 
pressure in the discharge line has been released. 
By this arrangement high volume pumping 

may be accomplished at pressures in the neigh 
borhood of 200 pounds per square inch by utiliz 
ing the ordinary water pressure in most city 
mains, which is usually about 60 pounds per 
square inch. The area ratio between the double 
element piston and piston or plunger 66 of the 
booster section is such that pressures in the 
neighborhood of 12,000 pounds can be developed 
by the pump utilizing ordinary city water as the 
power source. 

In the event additional pressure is desired fron 
the booster Section, it may be readily obtained by 
utilizing the pump chambers S and 23 as aux 
iliary power cylinders. For this purpose con 
duits : 00 and í 0 ! are provided in communication 
With chambers 9 and 20, respectively. Conduit 
90 communicates with passages 2 through T 

connection 62 and conduits 3 and 24. 
valve G5 controls fow through these conduits. 
Conduit Of communicates with passages 25 
through conduits 06 and i 6, and flow is con 
trolled through these conduits by valve 88. By 
opening valves (5 and 38, power fluid is in- } 
troduced to and exhausted from chambers 9 
and 20. The arrangement is Such that chamber 
9 is energized simultaneously with power cylin 
der f 8., and chamber 20 is energized Simultaneoul.S- 
ly with power cylinder . Thus the active area 
Of the double-element piston which is exposed to 
power fluid at any one time is increased by the 
area of pistons 4 and 5 that are exposed to 
chambers 9 and 2), respectively. 
When the Valves 35 and 68 aire opened, tie 

pressure Within reservoirs 3 and 3 is greater 
than the pressure in intake line 7, and the pop 
pet intake valves are held seated by the pressure 
within the reservoirs. Pressure in discharge line 
74 down stream from check valve 78 is greater : 
than the pressure within the exhaust fitting 33, 
and the check Valve is seated by this pressure. It 
is then apparent that with valves 4 and 98 
open the poppet intake and exhaust valves are 
held closed automatically and the chainbers 9 
and 2 become a part of the power Systern Whee 
by the entire low pressure section is utilized as a 
motor for actuating the booster piston 66. 
From the foregoing it will be seen that this in 

vention is one well adapted to attain all of the 
ends and objects hereinabove set forth, together 
with other advantages which are obvious and 
which are inherent to the strugture. 

It will be understood that certain features and 
subcombinations are of utility and may be em 
ployed without reference to other features and 
subcombinations. This is contemplated by and 
is Within the scope of the claims. 
As many possible embodiments may be made of 

the invention without departing from the Scope 
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thereof, it is to be understood that all matter 
herein set forth or shown in the accompanying 
drawings is to be interpreted as illustrative and 
not in a limiting sense. 

Fiaving described the invention, what is claimed 
lS: 

i. In a fluid actuated pump having a body hav 
ing a support and With a cylinder bore, means in 
cluding a piston mounted within the bore dividing 
it into two power cylinders at the ends of the 
piston and intermediate chambers for fluid to be 
pumped, the capacities of the cylinders and 
chambers Variable individually with reciproca 
tion of the piston, the improvement which re 
sides in the cornbination there with of a valve 
cage adjacent one end of the body having intake 
and exhaust connections for power fluid and an 
even number of passages communicating between 
the power fluid coinnection and the power cylinder 
remote from the cage, Said passages Spaced 
equally from a plane nornai to the support and 
including the longitudinal axis of the bore and 
of equal CrOSS-Sectional area and valve means si 
multaneously contirolling, flow through Said pas 
Sages, whereby Surging effects of fluid passing 
through the paSSages are substantially counter 
balai?iced. 

2. Á pump as in claim 1 wherein the intermedi 
ae pump chambers each have ports to establish 
communication between both the chambers and 
a Source of fluid to be pumped and a di Scharge 
for pumped fluid, Said ports having equal areas 
Similiarly disposed on each side of a plane normal 
to the Support and including the longitudinal axis 
of the bore, whereby the forces produced by surg 
ing of fiuid through the ports does not tend to ef 
fect lateral movement or rotation of the pump. 

3. A pump as in claim 1 wherein the body is a 
casting with Said fluid passages forrined therein. 

4. In a fluid a ctuated pump having a cast body 
With a cylinder bore, means including a double 
element piston and packer within the bore divid 
ing it into two power cylinders at the ends of the 
piston and intern ediate chanbers for fluid to be 
pumped, the capacities of the cylinders and 
chambers variable individually with reciprocation 

f the piston, the improvement, which resides in 
the combination theireWith of power filiid pas 
sages formed in the body communicating with 
the ends of the cylinders, said passages extending 
through One end of the body and adapted to sup 
ply gover fluid to the piston and to an auxiliary 
pOWer attachinent. 

5. A fluid actuated pump comprising a cast 
body With a cylinder bore and a support, means 
including a double element piston and packer 
Within the bore dividing it into power cylinders 
at the ends of the piston and intermediate cham 
bers for fiuid to bapurnped, the capacities of the 
cylinders and chambers variable individually with 
reciprocation of the piston, an auxiliary cylinder 
housing renovably mounted on one end of the 
body With a bore axially aligned with the bore of 
the body, a Second piston reciprocally nounted 
in the bore of the housing and rigidly intercon 
nected with the first piston, and passages com 
municating with the cylinders for supplying and 
exhausting power fluid to and from the cylinders 
On corresponding sides of the pistons simultane 
Ously, the passages for Supplying power fluid to 
the auxiliary cylinder being even in number and 
provided in the cast body spaced equally from a 
plane normal to the pump support and including 
the longitudinal axis of the bore, said passages 
each being of equal cross-sectional area. 
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6. The pump of claim 5 wherein the auxiliary 
Cylinder housing is a casting and has passages for 
Supplying power fluid thereto communicating 
With the passages for this fluid formed in the 
body, the passages in the auxiliary cylinder hous 
ing also being spaced equally from a plane normal 
to the pump support and including the longitu 
dinal axes of the body and auxiliary cylinder 
housing bores, and each being of equal cross-sec 
tional area. 

7. A fluid actuated pump comprising a body 
With a cylinder bore therein, a double element 
piston operably mounted within the bore to pro 
vide power cylinders at each end of the piston 
with pumping chambers therebetween, a pressure 
booster including a cylinder with a bore axially 
aligned with the body bore, a plunger within the 
booster bore rigidly interconnected with the 
piston, the active area of the plunger being small 
relative to that of the power faces of the piston, ; 
means for Selectively supplying fluid to be pumped 
to the pumping chambers and the booster cyl 
inder and operable discharge connections from 
Said pump chambers and booster cylinder where 
by the pump may be selectively operated as a 
high Volume and a high pressure pump. 

8. In a fluid actuated pump having a cylinder 
With a piston Operably mounted therein to pro 
vide power cylinders and chambers for fluid to be 
pumped, a preSSure booster including a second 
cylinder co-axial with the first cylinder, a plunger 
reciprocally mounted within the second cylinder 
and having a rigid connection with the piston, 
valve controlled ports for the second cylinder pro 
viding for alternate intake and exhaust of fluid to 3i 
and from the cylinder on both sides of the plunger 
dependent upon the direction of travel of the 
plunger, reservoirs for fluid to be pumped having 
ports communicating with the chamhers of the 
first cylinder, a common inlet connection and 
Common exhaust connection for the reservoirs, a 
conduit for supplying fluid to be pumped to the 
intake connection and the intake ports of the sec 
ond cylinder, and means for selectively placing 
the intake and exhaust connections for the reser 
Voir in communication whereby the unit serves as 
a high volume pump with said intake and exhaust 
connections out of communication and as a high 
preSSure pump with Said connections in com 
munication. 

9. A pump as in claim 8 wherein a discharge 
line communicates with the exhaust connection 
for therservoirs and the exhaust ports of the 
Second cylinder and has a back pressure check 
Valve therein intermediate said points of com 
munication. 

10. In a fluid actuated pump having a cylinder 
With a piston operably mounted therein to pro 
Vide power cylinders and chambers for fluid to 
be pumped, a pressure booster including a second 
cylinder co-axial with the first cylinder, a plunger 
reciprocally mounted within the second cylinder 
and having a rigid connection with the piston, 
Valve controlled ports for the second cylinder 
providing for alternate intake and exhaust of 
fluid to and from the cylinder to supply fluid to 
the cylinder on the suction side of the plunger 
and to exhaust fluid from the cylinder on the 
compression side of the plunger, reservoirs for 
fluid to be pumped having ports communicating 
With the chambers of the first cylinder, a con 
mon inlet connection and common exhaust con 
nection for the reservoirs, a conduit for supply 
ing fluid to be pumped to the intake connection 
and the intake ports of the second cylinder, a 
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pipe communicating between the intake and ex 
haust connections for the reservoirs and a valve 
controlling flow through said pipe whereby the 
unit serves as a high volume pump with said in 
take and exhaust connections out of communica 
tion and as a high pressure pump with said con 
nections in communication. 

11. In a fluid actuated pump having a cylinder 
With a piston operably mounted therein to provide 
power cylinders and pump chambers, a pressure 
booster including a second cylinder co-axial with 
the first cylinder, a plunger reciprocally mounted 
Within the second cylinder and having a power 
transmitting connection with the piston, valve 
controlled ports for the second cylinder provid 
ing for alternate intake and exhaust of fluid to 
and from the cylinder on both sides of the plunger 
Supplying fluid to the cylinder on the suction side 
of the plunger and exhausing fluid from the 
cylinder on the compression side of the plunger, 
reservoirs for fluid to be pumped having ports 
COInmunicating With the chambers of the first 
cylinder, a common inlet connection and a com 
mon exhaust connection for the reservoirs, a con 
duit for supplying fluid to be pumped to the in 
take connection and the intake ports of the sec 
Ond cylinder, a discharge line communicating 
With the exhaust connection and the exhaust 
ports with a back flow check valve between the 
exhaust connection and the exhaust ports, a con 
nection between the intake and exhaust connec 
tions for the reservoirs, a valve in said connection 
and a regulator for said valve, said regulator re 
Sponsive to the pressure of said discharge line 
and operative to close said valve in said pipe when 
the discharge pressure is less than a prede 
termined amount and higher than a greater pre 
determined amount and to open said valve when 
the discharge pressure is intermediate said pre 
determined amounts. 

12. A fluid actuated pimp comprising a low 
pressure section and a high pressure booster sec 
tion, said low pressure section having a cylinder 
with a piston operably mounted therein to pro 
vide power cylinders at both ends of the piston 
with two intermediate pumping chambers and 
common intake and exhaust fittings for the pump 
chambers for separately and alternatively SUp 
plying fluid to be purped thereto, said booster 
section including a cylinder with a piston therein, 
means for actuating the piston, said piston. cylin 
der and actating means SO proportioned as to 
be capable of developing a high pressure relative 
to that of the low pressure section, a stipply line 
communicating With the intake fitting of the 
low pressure section and having an operable 
Wave controlled connection. With the booster. 
cylinder, a discharge line communicating with 
the exhaust fitting of the low pressure Section 
and having an operable valve controlled connec 
tion with the booster cylinder, a back flow check 
wave in the discharge line between the Sections, 
and means responsive to the pressure in the dis 
charge line downstream from the check valve for 
placing the exhaust and intake fittings in com 
Munication with one another When the di Scharge 
line pressure downstream from the check valve 
exceeds a predetermined low pressure but is less 
than a greater predetermined pressure. 

13. A combination as in claim 12 wherein the 
pressure responsive means includes a valve and 
a regulator in which the regulator is adjustable 
as to its maximum pressure for closing the Valve. 

14. A fluid actuated pump assembly comprising 
a low pressure section and a high pressure booster 
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Section; the low pressure section having pump 
chambers and intake and exhaust fittings, Said 
fittings each having separate valve connections 
with each pump chamber; the booster section 
having low volume capacity relative to the low 
pressure section and valved intake and exhaust 
ports for fluid to be pumped; a common discharge 
line connected to the exhausts of both pump 
sections with a back pressure check Valve in 
the discharge line intermediate its connections to 
the pump sections; a connection between the in 
take and exhaust fittings of the low preSSure Sec 
tion and a valve for the connection, a regulator 
for the valve responsive to the pressure in the 
discharge line downstream from the check valve 
for closing the valve when the discharge preSSure 
in below a predetermined low pressure and ex 
ceeds a predetermined high pressure and to Open 
the valve when the discharge pressure is an inter 
mediate amount. 

15. A fluid actuated pump comprising a loW 
pressure section and a high pressure booster Sec 
tion, the low pressure section including a cylinder, 
a double element piston therein dividing it into 
power cylinders at the ends of the piston and 
intermediate pumping chambers, said booster Sec 
tion having a pump cylinder with a piston there 
in, a power transmitting connection between the 
pistons of both sections whereby actuation of the 
low pressure piston actuates the booster piston, 
means for selectively supplying and discharging 
fluid to be pumped to the pump chaimbers of both 
Sections Separately, and means for Supplying and 
discharging power fluid to the power cylinders of 
the low pressure section to reciprocally drive the 
double element piston therein. 

16. A fluid actuated pump connprising a low 
preSSure Section and a high pressure booster sec 
tion, the low pressure section including a cylin 
der, a double element piston therein dividing it 
into power cylinders at the ends of the piston and 
intermediate pumping chambers, said boCster sec 
tion having a pump cylinder with a piston there 
in, a power transmitting connection between the 
pistons of both sections whereby actuation of the 
low pressure piston actuates the booster piston, 
means for Selectively Supplying and discharging 
fluid to be pumped to the pump chambers of both 
Sections Separately, means for supplying and dis 
charging power fluid to the power cylinder of the 
low pressure section to reciprocally drive the 
double element piston therein, and means to 
Selectively introduce and exhaust power fluid to 
the pump chambers alternately whereby corre. 
Sponding faces of both elements of the piston of 
the low pressure section may be simultaneously 
exposed to power fuid to increase the pressure 
that may be developed in the booster section 
When fluid to be pumped is Supplied to the booster 
Section. 

17. A fluid actuated pump comprising a pump 
Section including a cylinder, a double element pis 
ton therein dividing it into power cylinders at 
the ends of the piston and intermediate pump 
ing chambers, means for selectively supplying 
and discharging fiuid to be pumped to the pump 
chambers, means for supplying and discharging 
power fluid to the power cylinder to reciprocally 
drive the piston and means to selectively intro 
duce exhaust power fluid to the pump chambers 
alternately whereby corresponding faces of both 
elements of the piston may be simultaneously ex 
posed to power fluid whereby the section may be 
Selectively used as a pump or a power unit. 

18. A fluid actuated pump comprising cylinder is 
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means with piston means therein to provide 
power cylinders and low preSSure pump cham 
bers, means for alternately Supplying and ex 
:austing power fluid to the power cylinders to 
actuate the piston means, valve controlled inlet 
and Outlet portS for Supplying and discharging 
fluid to be pumped to the pump chambers, a pres 
Sure booster including another cylinder of sub 
Stantially Smaller diameter than the pump cham 
bers, a plunger reciprocally mounted within the 
Second cylinder and having a power transmit 
ting connection with the piston means, inlet and 
discharge ports for the booster cylinder with 
check valves controlling them providing for 
pumping of fluid upon each half cycle of the 
plunger, a main discharge conduit, the sole con 
Ilections between the conduit and the pump be 
ing connections with the discharge ports of the 
pump chainbei's and booster cylinder, and means 
in the conduit preventing backflow from the 
bOOster discharge to the pump cylindsrs. 

19. A fuid actuated pump comprising cylinder 
means with piston means therein to provide power 
cylinders and low pressure pump chambers, 
means for alternately Supplying and exhausting 
power fluid to the power cylinders to actuate the 
piston means, valve controlled inlet and outlet 
portS for Supplying and discharging fluid to be 
pump d to the pump chambers, a pressure booster 
including another cylinder of Small diameter 
relative to the pump chambers, a plunger recip 
i’ocally mounted within the second cylinder and 
javig a power transmitting connection with 
the piston means, inlet and discharge ports for 
the booster cylinder with check valves controlling 
them providing for pumping of fluid upon each 
half Cycle of the plunger, a main discharge con 
duit, the Sole connections between the conduit 
and the pump bling connections with the dis 
charge ports of the punp chambers and booster 
cylinder, means in the conduit preventing back 
flow from the booster discharge to the pump cyl 
inderS, and fittings connected between the inlet 
and discharge ports for the pump chambers to 
Selectively place than in communication for cir 
cullating fiulid. 

20. A filuid actuated pump comprising cylinder 
means With piston means therein to provide 
power cylinders and low pressure pump cham 
bers, connection lineans for alternately supplying 
and exhausting power fluid to the power cylin 
ders to actuate the piston means, valve controlled 
inlet and Outlet ports for supplying and discharg 
ing fluid to be pumped to the pump chambers, a 
preSSure boostel including another cylinder of 
Small diameter reiative to the pump chambers, a 
plunger reciprocally mounted within the second 
cylinder and having a power transmitting con 
nection with the piston means, inlet and dis 
charge portS for the booster cylinder With check 
Valves controlling them providing for pumping 
of fiuid upon each half cycle of the plunger, a 
main discharge conduit, the sole connections be 
tween the conduit and the pump being connec 
tions with the discharge ports of the pump cham 
bers and booster cylinder, means in the con 
duit preventing fiowy from the booster discharge 
to the pump cylinders, and means for selectively 
establishing communication between the pump 
chambers Whereby they may be Selectively 
rendered ineffective as a pump. 

2i. In a plunp, a fluid operated actuator, cyl 
inder means with piston means therein providing 
a pump chamber, said piston means having a 
power transmitting connection with the actuator, 
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inlet and outlet ports for supplying and discharg 
ing fluid to be pumped to and from the chamber, 
a booster cylinder of Smaller area than that of 
the pump chamber with plunger means therein. 
providing a booster pump chamber therein, Said 
plunger means having a power transmitting con 
nection with the actuator, means for Supplying 
and discharging fluid to be pumped to and from 
the booster chamber, a common main discharge 
conduit, the sole connections between the con 
duit and the pump being connections with the 
discharge ports of the pump chambers and 
booster cylinder, check valve means in the con 
duit preventing backflow of fluid from the b00ster 
discharge into the low pressure discharge and 
means for Selectively establishing communica 
tion between the inlet and outlet ports of the 
first chamber to establish circulation through the 
chamber and Said ports. 

ARTIE. F. MCFARLAND. 
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