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The invention relates in general to fluid pumps aii 
more particularly to fluid pumps having pump pistons 
which are actuated on an intake stroke by fluid means 
responsive to the fluid pressure in the disclarge passage 
way of the pump and first valve means for maintaining 

--- Ea a predetermined positive pressure in discharge end of 
the pump, and second valve means for insuring that cally 
a predetermined pressure is communicated from the dis 
charge passageway to the fluid means for returning the 
pump pistons. 
An object of the invention is to. provide a fuid punip 

with valve means whereby a predetermined pressure will 
be present in the discharge passageway of the jump re 
gardless of whether the pump. is running or stopped. 
Another object of the invention is to provide a fillsid 

pump having fluid extendible means actuated by fluid 
pressure from the discharge passageway of the plinap with 
a valve member for regulating the fluid pressure 
the discharge passageway to the fluid extendible means. 

Another object of the invention is to provide a fluid 
pump, wherein pump pistons are actuated. On a high pres 
sure discharge stroke in oie direction by can means and 
actuated on an intake stroke by fluid extendible means 
which fluid extendible means are in fluid communication 
with the high pressure discharge passageway arid are 
actuated thereby, with valve means for rnaintaining a 
positive pressure in the discharge passageway whereby 
the fluid extendible means are actuated whether the pump 
is running or stopped and aiso to provide a valve men 
ber which is responsive to the fluid pressure in the dis 
charge passageway and which will close of the cornmuni 
cation between the discharge passageway and the filid 
extendible means upon the building up of a predeterrinined 
pressure in the discharge passageway aid thus prevent 
damage to the fluid extendible means or undue resistance 
to the movement of the pump pistoris on their discharge 
stroke. 

Figure 1 is a side elevation view in section of a fluid 
pump incorporating the principles of the invention; 

Figure 2 is a view taken along the line 2-2 of Figure 1; 
Figure 3 is a fragmentary view in section taken. gen 

erally along the line 3-3 of Figure 2. 
The fluid pump of this invention is indicated generally 

by the reference numeral. 9 and includes a housing 35 
and an insert member 2 located within the housing. A 
rotor 15 which has a plurality of pump cylinders 35 is 
mounted about and surrounds the insert members 2, 
The pump cylinders in the accompanying drawings have 
a been identified with the reference numera 3. The 
pump cylinders 5 are located about the periphery of the 
rotor 35 and extend generally axially within the rotor. 
A first and a second pimp pistoia 25 and 25 respectively 
are mounted within each of the punp cylinders i5. 
Cam means 23 which include can members 24 and 25 
are mounted on the inner walls of the housing ... The 
can means 23 are engageable with the first and second 
pump pistons 20 and 23 respectively which are located. 
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in each of the pump cylinders 6 and as the rotor rotates 
about the insert member 2 the cam means move the 
first and second pump pistons toward each other on a dis 
charge stroke. An intake passageway 3i and first and 
second discharge passageways 3:1 and 32 respectively are 
located within the insert member 2. Port means 33 
extend from the pump cylinders i6 for providing alternate 
communication of the pump cylinders 6 with the intake 
and discharge passageway. The first and second dis 
charge passageways 3 and 32 respectively extend from 
the central portion of the insert member 12 as separate 
passageways and are joined together at an end portion of 
the insert member and flow from the discharge side of 
the pump in a single passageway 34. 

Fluid means, or fluid extendible means indicated gen 
erally by the reference numeral 37 are provided for re 
turning the pump pistons 20 and 2 on an intake stroke 
so that these pump pistons will be maintained in engage 
ment with the cam means 23. The fuid extendible means 
37 inciudes a fluid chamber 38 within the first punp piston 
29 in each of the pump cylinders i6 and a pisten red 39 
in each of the pump cylinders 6. The piston red 39 
in each of the pump cylinders 6 has a first an V 
ond end portion 46 and 45 respectiveiy. The piston 
rods 39 extend axially within each of the pump cylinders 
ió with the first end portion 49 slidably communicating 
with the fluid chamber 38 through an opening 42 within 
an end portion of the first pump piston 28. The second 
end portion 4 is engageable with or may be fixediy at 
tached to the second pimp piston 2A. Coiduit means 
indicated generally by the reference numera! 47 connect 
the discharge passageway 3A and 32. respectively and the 
fluid charabers 38 which are located in each of the first 
pump pistons 23 together and as a result will provide 
the fluid chambers 38 with flaid pressure from these dis 
charge passageways. This fluid pressure within the fluid 
chamber in the first pump pistons acts upon an end face 
43 of the piston rod 39 and upon an end wall 44 of the 
fluid chamber 33 which is located opposite of the face 
43 of the piston rod 39 for maintaining the first and sec 
ond pump pistons in each punip, cylinder in engagement 
with the first and second can meinbei's 24 and 25 re 
spectively. The conduit means 47 includes a conduit 43 
which extends from the discharge passageway through tine 
insert member 2 and into an annular space 49 within 
the rotor member 15. The annular space. 49 is in turn 
connected to the fluid cilamber 38 in each of the first pump 
pistons 2 by means of passageways 5. A drive shaft 
54 extends through the housing 1 and is mounted upon 
suitable bearings 55 and 55 for rotation thereon. This 
river shaft may be driven from any suitable power 

source. The drive shaft 45 is connected to the rotor 5 
for rotating the rotor about the insert member 2 by 
means of a connection member 57. 

It will be noted that when there is fluid pressure at the. 
discharge end of the put inp that there will also be fluid 
pressure communicated to the fuid chambers 33 by way 
of the conduit means 47. When the pump is stopped. 
however the pressure in the discharge end of the punp 
Would normally drop down to atmospheric pressure which 
would resuit in the sane pressure in the fluid chambers 
38. As a result the first and second pump pistons 20 
and 22 in each of the pump cylinders 6 would tend to coi 
apse or stay in the position in which they will be located 
at the end of the discharge stroke. This position is best 
illustrated in Figure . 3 shows the rotor is 
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Figure 3 
rotated 90 degrees with respect to the position shown in 
Figure 1. To obviate this possibility a first valve means 
60 has been provided to cooperate with the discharge end 
of the pump and includes a check valve 6 which is urged 
toward a closed position by a spring 62. This spring 62 
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may be of any predetermined value and provides that a 
certain fluid pressure will be maintained at the discharge 
end of the pump at all times and hence will maintain 
fluid pressure in the fluid chamber 38 at all times and as 
a result the first and second pump pistons will be main 
tained in engagement with the cam means 23 for all oper 
atung conditions of the pump. For example, if the pump 
was normally to operate to deliver fluid at 2,000 pounds 
per square inch pressure the spring 62 could be set as to 
always maintain a fluid pressure in the discharge end of 
the pump of 100 pounds per square inch. This means 
that there would be 100 pounds per square inch pressure 
in the fluid chambers 38 at all times insuring that the 
pump pistons will always be positively maintained against 
the cam means 23. 
Another problem which must be guarded against is 

that of undue fluid pressure from the discharge end 
of the pump entering the fluid chambers 38 by way of 
the conduit means 47. If too much pressure is com 
municated to the fluid chambers 38 the fluid extendible 
means could be severely damaged. In addition to that, if 
a large amount of pressure is communicated to these 
chambers a great amount of opposition will be en 
countered by the cam means 23 trying to move the 
pump pistons on the discharge stroke. As a result of these 
problems second valve means 66 have been provided for 
cooperating with the conduit means 47 for opening and 
closing the conduit means. The second valve means 66 
includes a bore 67 and a valve member 68 located therein. 
The valve member 68 has a first and a second face 69 
and 70 respectively. The valve member 68 also has an 
opening 71 which extends from the first face 69 and 
communicates with an annular slot 72 about the outer 
periphery of the valve member 68. This annular slot 72 
in turn communicates with the conduit means 47 which 
leads on through to the fluid chambers 38. A spring 73 
as best shown in Figure 1 normally biases the valve 
member 68 to the left in an open or first position where 
by the fluid pressure from the discharge passageway is 
communicated through to the fluid chambers 38. The 
first face 69 of the valve member 68 communicates with 
the fluid pressure in the discharge passageway and is 
responsive thereto. In other words when a sufficient 
predetermined fluid pressure has been built up in the dis 
charge passageway this fluid pressure acting on the first 
face 69 overcomes the force of the spring 73 and sub 
sequently moves the valve member to the right from the 
position which it is in as seen in Figure 1. As the valve 
member 68 moves to the right the annular slot 72 moves to 
a second position which is out of communication with the 
conduit means 47 which leads from the valve member to 
the fluid chamber 38. As a result of this movement to 
the second or closed position by the valve member 68 
further fluid pressure is prevented from passing from 
the discharge passageway to the fluid chambers 38 and as 
a result none of the herein above mentioned difficulties 
will be encountered. The spring loaded valve 74 pro 
vides communication between the passageways 50 and the 
interior of the pump housing 11. This spring loaded 
valve member 74 insures that upon a predetermined pres 
sure build up it will open and vent the pressure to the 
housing 11. This insures that excessive pressure build 
up will not be allowed in either of the chambers 38 
or the passageways 50. 

It will therefore be readily apparent that a unique 
and novel means has been provided for positively main 
taining fluid pressure in the discharge passageway of the 
pump, therefore always maintaining the pump pistons in 
engagement with the cam means. The pump pistons will 
therefore always be in a position to pump fluid upon rota 
tion of the rotor by means of the driver shaft 54. The ad 
ditional provision of the second valve means within this 
type of pump always provides that undue pressure from 
the discharge passageways will not be communicated to 
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the fluid extendible means which assist in maintaining 
the pump pistons positively against the cam means. 

Although this invention has been described in its pre 
ferred form with a certain degree of particularity, it is 
understood that the present disclosure of the preferred 
form has been made only by way of example and that 
numerous changes in the details of construction and the 
combination and arrangement of parts may be resorted 
to without departing from the spirit and the scope of the 
invention as hereinafter claimed. 
What is claimed is: 
1. In a fluid pump including a housing, an insert mem 

ber within said housing, a rotor having a plurality of 
pump cylinders and surrounding said insert member, a 
first and a second pump piston mounted within each 
said pump cylinder, cam means engageable with said first 
and second pump pistons for moving said first and second 
pump pistons toward each other on a discharge stroke, 
an intake and a discharge passageway located within 
said insert member, port means extending from each said 
pump cylinder for alternate communication with said 
intake and discharge passageways, said first pump piston 
in each said pump cylinders having a fluid chamber 
therein, a piston rod in each said pump cylinder and 
having a first and a second end portion, each said piston 
rod extending axially within each said cylinder with said 
first end portion communicating with said fluid chamber in 
telescoping relationship thereto and said second end 
portion engaging said second pump piston, conduit means 
connecting said discharge passageway and each said 
fluid chamber together thereby providing said fluid cham 
bers with fluid pressure from said discharge passageway 
wherby said first and second pump pistons in each said 
pump cylinder are maintained in engagement with said 
cam means on an intake stroke, a spring loaded check 
valve cooperating with said discharge passageway for 
maintaining a predetermined fluid pressure in said dis 
charge passageway at all times and hence maintaining 
fluid pressure in said fluid chambers whereby said first 
and second pump pistons in each said pump cylinder are 
maintained in engagement with said cam means at all 
times, a valve member cooperating with said conduit 
means and movable between a first and a second position 
for opening and closing said conduit means, spring means 
normally maintaining said valve member in said first 
position thereby providing fluid communication between 
said discharge passageway and said fluid chambers, said 
valve member responsive to fluid pressure within said dis 
charge passageway whereby upon sufficient pressure build 
up within said discharge passageway said spring means 
is overcome and said valve member moves to said second 
position shutting off fluid communication between said 
discharge passageway and said fluid chambers. 

2. In a fluid pump including a housing, an insert mem 
ber within said housing, a rotor having a pump cylinder 
and surrounding said insert member, a first and a second 
pump piston mounted within said pump cylinder, cam 
means engageable with said first and second pump pis 
tons for moving said first and second pump pistons on a 
discharge stroke, an intake and a discharge passageway 
in the housing, port means in said rotor extending from 
Said pump cylinder for alternate communication with said 
intake and discharge passageways incident to the rota 
tion of the rotor, said first pump piston having a fluid 
chamber therein, a piston rod having a first and a second 
portion, said first end portion of said piston rod com 
municating with said fluid chamber in telescoping rela 
tionship thereto and said second end portion of said 
piston rod engageable with said second pump piston, 
conduit means connecting said discharge passageway and 
said fluid chamber together thereby providing said fluid 
chamber with fluid pressure from said discharge passage 
way whereby said first and second pump pistons in each 
said pump cylinder are maintained in engagement with 
said cam means, discharge passageway valve means 
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cooperating with said discharge passageway for main 
taining fluid pressure in said discharge passageway and 
hence maintaining fluid pressure in said fluid chambers 
whereby said first and second pump pistons in each said 
pump cylinder are maintained in engagement with said 
cam means, conduit valve means cooperating with said 
conduit means and movable between a first and a second 
position for opening and closing said conduit means, 
means normally maintaining said conduit valve means in 
said first position thereby providing fluid communica 
tion between said discharge passageway and said fluid 
chamber, said conduit valve means responsive to fluid 
pressure within said discharge passageway whereby upon 
sufficient pressure build up within said discharge passage 
way said means which normally maintain said conduit 
waive means in said first position is overcome and said 
conduit valve means moves to said second position shutting 
off fluid communication between said discharge passage 
way and said fluid chamber. 

3. In a fluid pump including a housing, an insert : 
member within said housing, a rotor having a plurality of 
pump cylinders, a first and a second pump piston mount 
ed within each said pump cylinder, cam means engage 
able with said first and second pump pistons for moving 
said first and second punp pistons toward each other on 
a discharge stroke, an intake and a discharge passage 
way in the housing, port means in said rotor extending 
from each said pump cylinder for alternate communi 
cation with said intake and discharge passageways in 
the rotation of Said rotor, said first pump piston in each 
said pump cylinders having a fluid chamber therein, a 
piston rod in each said pump cylinder and having a 
first and a second end portion, each said piston rod 
extending axially within each said cylinder with said 
first end portion communicating with said fluid chamber 
in telescoping relationship thereto and said second end 
portion engageable with said Second pump piston, con 
duit means connecting Said discharge passageway and 
each said fluid chamber together thereby providing said 
fluid chambers with fluid pressure from said discharge 
passageway whereby said first and second pump pistons 
in each said pump cylinder are maintained in engage 
ment with said cam means, discharge passageway valve 
means cooperating with said discharge passageway for 
maintaining fluid pressure in said discharge passageway 
and hence maintaining fluid pressure in said fluid chain 
bers whereby said first and second pump pistons in each 
said pump cylinder are maintained in engagement with 
said can means. 

4. In a fluid pump including a housing, an insert 
member within said housing, a rotor having a plurality 
of pump cylinders and Surrounding said insert member, 
a first and a second pump piston mounted within each 
said pump cylinder, cam means engageable with said 
first and second pump pistons for moving said first and 
second pump pistons toward each other on a discharge 
stroke, an intake and a discharge passageway located 
within said insert member, port means extending from 
each said pump cylinder for alternate communication 
with said intake and discharge passageways, said first 
pump piston in each said pump cylinders having a fluid 
chamber therein, a piston rod in each said pump cylinder 
and having a first and a second end portion, each said 
piston rod extending axially within each said cylinder 
with said first end portion communicating with said 
fluid chamber in telescoping relationship thereto and said 
second end portion engaging said Second pump pistoi, 
conduit means connecting said discharge passageway and 
each said fluid chamber together thereby providing said 
fluid chambers with fluid pressure from said discharge 
passageway whereby said first and second pump pistons 
in each said pump cylinder are maintained in engage 
ment with said cam means, conduit valve means cooper 
ating with said conduit means and movable between 
a first and a second position for opening and closing 
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said conduit means, urging means normally maintaining 
said conduit valve means in said first position thereby 
providing fluid communication between said discharge 
passageway and said fluid chambers, said conduit valve 
means responsive to fluid pressure within said discharge 
passageway whereby upon sufficient pressure build up 
within said discharge passageway said urging means is 
overcome and said conduit valve means moves to said 
second position shutting off fuid communication between 
said discharge passageway and said fluid chambers. 

5. in a fiuid pump having first and second pump 
pistons movable axially within a pump cylinder on a 
discharge stroke by can means to discharge fluid to a 
discharge passageway at a higher pressure than which it 
is received within the pump cylinder; means for main 
taining said first and second pump pistors in engagement 
with said cam means at all times operatively interposed 
between said first and second pump pistons in said 
cylinder and comprising a fluid chamber within said 
first pump piston, a piston rod at one end thereof com 
municating with said chamber in telescoping relation 
ship thereto, said piston rod being abuttable with said 
second pump piston at the other end thereof, conduit 
means connecting said fuid chamber and said discharge 
passageway together whereby fluid pressure from said 
discharge passageway is communicated to said fluid cham 
ber, and discharge passageway valve means in said 
discharge passageway to provide a predetermined fluid 
pressure at all times in said discharge passageway and 
hence a fluid pressure in said fluid chamber at all times. 

6. In a fluid pump having first and second pump 
pistons movable axially within a pump cylinder on a 
discharge stroke by cain means to discharge fluid to a 
discharge passageway at a higher pressure than which 
it is received within the pump cylinder; means for main 
taining Said first and Second pump pistons in engage 
ment with said cam means at all times operatively inter 
posed between said first and second pump pistons in 
said cylinder and comprising a fluid chamber within 
said first pump piston, a piston rod at one end thereof 
communicating with said chamber in telescoping relation 
ship thereto, said piston rod being abuttable with said 
second pump piston at the other end thereof, conduit 
means connecting Said fluid chamber and said discharge 
passageway together whereby fluid pressure from said 
discharge passageway is communicated to said fluid cham 
ber, and conduit valve means in said conduit means and 
movable between a first and a second position for alter 
natively permitting and prohibiting fluid communication 
between said discharge passageway and said fluid 
chamber. 

7. In a fuid pump having first and second pump pistons 
movable within a pump cylinder on a discharge stroke 
by cam means to discharge fluid to a discharge passage 
Way at a higher pressure than which is received within 
the pump cylinder; means for maintaining said first and 
Second pump pistons in engagement with said cam means 
operatively interposed between said first and second pump 
pistons in said pump cylinder and comprising a fluid 
chamber within Said first pump piston, a piston rod at 
one end portion thereof communicating with said fluid 
chamber in telescoping relationship thereto, said piston 
rod being abuttable with said second pump piston at the 
other end portion thereof, conduit means connecting said 
fluid chamber and said discharge passageway together 
whereby fluid pressure from said discharge passageway 
is communicated to said fluid chamber, discharge passage 
way valve means cooperating with said discharge passage 
way to provide a predetermined fluid pressure in said 
discharge passageway and hence a fluid pressure in said 
fluid chamber, and conduit valve means cooperating with 
said conduit means to alternatively permit and prohibit 
fluid communication between said discharge passageway 
and said fluid chamber. 

8. In a fluid pump having pump piston means movable 
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within a pump cylinder on a discharge stroke by can 
means to discharge fluid to a discharge passageway at a 
higher pressure than which it is received within the pump 
cylinder; means for maintaining said pump piston means 
in engagement with said cam means at all times oper 
atively disposed adjacent said piston means in said pump 
cylinder and comprising fluid extendible means includ 
ing a fluid chamber formed in said pump piston means, 
a piston rod having one end disposed in telescoping re 
lationship within said chamber and adapted to be pro 
jected endwise therefrom relative to the piston upon 
introduction of pressure fluid into said chamber, dis 
charge passageway together whereby fluid pressure from 
Said discharge passageway is communicated to said fluid 
chamber, and discharge passageway valve means in said 
discharge passageway to provide a predetermined fluid 
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pressure in said discharge, passageway and hence a fluid 
pressure in said fluid chamber at all times. 
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