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HIGH PRESSURE PUMP 
This application is a continuation-in-part of my copending 

application Ser. No. 756,852, ?led Sept. 3, 1968, now U.S. 
Pat. No. 3,558,244. 

BRIEF DESCRIPTION OF INVENTION 

In this high pressure reciprocating pump, the piston is freely 
carried on the rod to be completely self-centering in the 
cylinder, and to operate with a valve on the reciprocating rod. 
As a result the wear on the piston cup, which is lubricated on 
both sides in the cylinder, is minimal and uniform around the 
entire periphery. The piston cup is simply mounted in a groove 
of the self-centering piston, without any rigid clamping or 
other fastening, so as to adjust itself on its mounting and 
thereby minimize wear on the piston cup. Any wear on the 
piston cup occurs all along the outer cylinder-engaging sur 
face so that no leakage occurs in spite of the wearing. The 
cylinder wall is removable and reversible to accommodate the 
piston and piston cup in either end; therefore the cylinder wall 
essentially incorporates integral a spare cylinder to replace 
any worn cylinder wall because the stroke of the piston is less 
than one-half the length of the cylinder and is con?ned within 
only one-half of the cylinder. Similarly, the inlet valve is disc 
shaped to be reversible for use as a valve. 

These and other objects and advantages of my invention will 
more fully appear from the following description made in con 
nection with accompanying drawing, wherein like'reference 
characters refer to the same or similar parts throughout the 
several views, and in which: 

FIG. 1 is a perspective view ofthe pump. 
FIG. 2 is a section view of the pump through one of the 

operating cylinders. I _ 

FIG. 3 is an enlarged detail section of one of the cylinders. 
One form of the invention is shown in the drawings and is 

described herein. . 

The high pressure pump is indicated in general by numeral 
10 and has-a base 11, and a crankshaft housing 12 mounting 
the main shaft 13 which is connectable to a high speed source 
of rotary power, such as an electric motor. It is preferred that 
the shaft 13 be rotated at an approximate rate of 525 to 810 
r.p.m. The main drive shaft 13 incorporates a crankshaft 13a, 
driving pitmans 14 which are connected to piston rods 15 in 
each of the cylinders 16a, 16b and 160. The piston rods 15 ex 
tend through seals 17 and through the liquid inlet manifold 18 
and into a respective cylinder such as 16a illustrated in FIG. 3. 
The inlet manifold 18 has a threaded connection 18a adapted 
for connection to an inlet pipe or hose for supplying liquid to 
the pump. Each of the cylinders 16a, 16b and 160 has a 
cylinder wall 19 which is identical at its opposite ends and is 
provided at each end with a groove 19a for the sealing ring 20. 
The opposite ends of the cylinder wall 19 are sealed through 
the ring 20 with the inlet manifold 18, and an outlet ?tting 21 
which telescopically receives the corresponding end of the 
cylinder wall therein. The outlet ?tting 21 has a reduced annu 
lar surface 21a with a sealing ring groove 22 therein for the 
sealing ring 23 which bears against the inner periphery of the 
outlet manifold 24. The outlet manifold 24 has an interior 
shoulder 24a on which the ?ange 25a bears against the end of 
the outlet ?tting 21, and urges the outlet ?tting 21 and the 
cylinder wall 19 against the inlet manifold 18 under in?uence 
of the clamping posts or bolts 26 seen in FIG. 1. 
The outlet ?tting 21 also has an endwise facing valve seat 27 

confronting the check valve element 28 which normally bears 
against the seat 27 under in?uence of the spring 29 carried by 
the retainer 25. It will be noted that when liquid under pres 
sure is supplied through the outlet ?tting 21, the valve element 
28 will unseat and allow the liquid to flow through the spring 
retainer 25 and through the outlet manifold which will be con 
nected to a hose and nozzle at the boss 24b. 
Each of the piston rods 15 has a reduced end portion 30 and 

an adjoining shoulder surface 31 with a demountable valve 
element 32 normally held firmly against the shoulder 31. A 
retaining sleeve 33 encompasses the reduced portion 30 of the 
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rod and clamps the valve element 32 in ?xed position. An 
apertured disc 34 also is mounted on the reduced portion 30 
of the rod and retains the sleeve in a ?xed position thereon. 
The end of the reduced portion 30 of the rod is threaded, and 
a nut and washer 35 clamps the apertured disc 34 in stationary 
position against the sleeve 33 so as to maintain the valve ele 
ment 32 in ?xed position. , 

The rod 15 carries a piston 36 which hasa piston body 37, 
one end 37a of which is ground flat to provide a valve seat for 
valve element 32. The piston body 37 has an enlarged bore 38 
at its interior which is considerably larger than the outside 
diameter of the sleeve 33 so as to provide an enlarged flow 
passage 380 through the piston. 
The piston body 37 also has a shoulder surface 37b facing 

forwardly toward the outlet manifold 24, and an adjacent an 
nular groove 37c which removably mount the resilient piston 
cup 39. 
The exterior periphery of the piston cup 39 de?nes a 

generally cylindrical cup wall which engages the interior of the 
cylinder, and it will be noted that, during reciprocation, the 
entire length of the exterior peripheral cup wall engages the 
cylinder. The bottom or rear of the piston cup 39 bears against 
the shoulder 37b of the piston body in sealing relation, and this 
relationship de?nes the primary seal between the piston body 
and the resilient cup 39. , ' , 

The piston cup 39 also has an inwardly projecting bead on 
its inner periphery, and the bead projects into the annular 
groove 370. It is to be noted that the resilient piston cup 39 is 
retained on the piston body 37 without any clamping, and the 
entire inner periphery of the piston cup 39 is subject to the 
high ?uid pressure adjacent the outlet end of the cylinder so as 
to'substantially uniformly apply outwardly directed pressure 
through the pistoncupso that the entire length of the outer 
wall thereof-engages the interior of the cylinder with substan 
tially uniform pressure. As a result, the piston cup 39 will seal 

' around the entire periphery of the piston, against the cylinder 
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wall with substantially uniform pressure, regardless of whether 
or not the piston body 37 is absolutely concentric of the interi 
or wall of the cylinder. This results in uniform sealing around 
the entire outer periphery of the piston cup 39 against the 
cylinder wall without any areas of high pressure so that there 
will be no substantial wear of the piston cup during long 
periods of high speed operation of this pump. It has been ob 
served that anywhere it occurs it will appear uniformly along 
the entire length of the outer wall of the piston cup 39, so that 
even as the piston cup 39 wears slightly, after long, long 
periods of usage, the pump continues to operate ef?ciently. 

In the position shown in FIG. 3, the piston 36 is moving for 
wardly in the direction of arrow A with the valve element 32 
bearing against the valve seat 37a, thereby forcing liquid for 
wardly through the outlet manifold. 
No constriction or check valve is necessary at the inlet side 

under most circumstances. The piston 36 will move forwardly 
in the cylinder until the cup 39 reaches the dotted position B 
seen in FIG. 3. When the direction of the rod 15 thereafter 
changes, the valve element 32 is moved, by the rod, away from 
the valve seat 37 on the piston so as to permit ?ow of liquid 
through the passage 38 and through the apertures of the disc 
32. The valve element 28 is then seated so that as the rod 
moves opposite direction A, liquid will ?ow through the 
passage 38:: and to a position forwardly of the piston 36. 

It will be seen that the piston 36 is free to move transversely 
with respect to the rod 15 and maintain a completely concen 
tric relation within the cylinder wall 19 so as to minimize wear 
on the piston cup. There is liquid on both sides of the piston 36 
during the normal operation of the pump, and therefore the 
piston is completely lubricated by the liquid as it moves forth 
and back in the cylinder. 

In the return or rearward stroke of the piston, the move 
ment of the piston is limited to that indicated by the dotted 
line position C which indicates the position of the piston cup. 
It will be understood that the entire length of the stroke of the 
piston is less than half the length of the cylinder wall 19, and 



3 
this length of the stroke is con?ned within one end of the 
cylinder wall 19; thereby producing any wear that occurs, only 
in one end of the cylinder wall. The cylinder wall may be 
reversed, end for end, so as to provide an entirely new operat 
ing portion of the cylinder, and the cylinder 19 thereby essen 
tially incorporates a complete spare part within it. 

Likewise, the valve element or‘ disc 32 is ?at and ground on 
both sides so that if any wear occurs on the face of it, it may be 
merely reversed on the rod 15 so as to provide an entirely new 
valving surface to cooperate with the seat 370, in normal 
operation. ‘ a ' . 

It should be understood that the crankshaft 13a has its 
several cranks in angular relation to each other so as to phase 
the three cylinders of the pumpi‘at approximately l20° of the 
operating cycle from each /o'ther. The internal bore of the 
cylinder wall 19 may be approximately 2 centimeters in 
diameter and the pump will convey 2 or 3 gallons per minute 
at 650 pounds per square inch. Because the piston 36 is free of 
the rod 15, the valving as related to the valve element 32 and 
the valve seat 37a, is a mechanical operation, and not depen 
dent upon springs or on suction action as in most pumps. 
The piston cup 39 has an extensive life without appreciable 

wear because of the self-centering of the piston 36 and the 
front and rear lubrication in the cylinder. Further, the piston 
36 and the cup 39 is freely rotatable so that the piston may fol 
low the line of least resistance in the cylinder in producing the 
pumping action. The cup is self-?ushing during the intake 
stroke (opposite to direction A). It has been experienced that 
in the event of any wearon the piston cup, the wear is along 
the entire external cylindrical wall of the cup rather than at 
any one particular point. Such wear is minimal and does not 
interfere with the efficient operation of the pump. 

It should be noted that the seal 17 which permits a recipro 
cation of rod 30 therethrough is lubricated by the liquid at 
inlet pressures in the cylinder. The rod 30 is continuously 
completely immersed in the liquid, and, as a result, a very 
adequate lubrication is provided between the rod and the seal 
17 at the side of the seal which faces the cylinder. The housing 
de?nes a well 40 immediately adjacent the seal 17, and for 
each of the cylinders of the pump. The well 40 will contain a 
quantity of lubricant, such as a light oil. A ring shaped wick 
lubricator 41, made of felt or other similar material, is 
mounted on the piston rod 30 immediately adjacent the seal 
17, and there is a loose-?tting relation between the wick 
lubricator and the rod so that the rod may slide freely 
therethrough. The wick lubricator has a stem or projection ex- 
tending downwardly from the ring shaped lubricator and into 
the well 40 and the lubricant carried therein. The lubricant 
from the well 40 is carried upwardly so as to lubricate the rod 
30 immediately adjacent the seal 17 at this location outside of 
the cylinders. As a result, lubricant is applied to the rod 30 at‘ 
both sides of the seal 17. The wick lubricator 41 is retained in 
the desired position and in well 40 by interior shoulders on tu 
bular member 43 which holds the seal 17 in place. 
As a result of lubricating both sides of the seal 17, the life 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

75 

3,652,188 
4 

expectancy of this seal is increased many times. 
.Of course, it will be understood that various changes may be 

made in the form, details, arrangement and proportions of the 
various parts without departing from the scope of my inven 
tron. 

What is claimed is: 
l. A high pressure pump to supply liquid to a nozzle, 
comprising a cylinder with a liquid inlet at one end and an 

outlet at the other end, a reciprocating rod extending 
through a seal at one end of the cylinder and connected 
with means producing rapid reciprocation of the rod, 

a pair of spaced discs on the rod in the cylinder, one of said 
discs being adjacent the outlet and having a plurality of 
holes therethrough facilitating free passage of liquid, the 
other of said discs being adjacent the inlet and being im 
perforate to prohibit passage of liquid therethrough, and 
also being smaller than the cylinder to permit substantial 
liquid ‘flow past the ed e of the disc, 

and a piston on the ro between the discs and movable 
toward and away from said imperforate disc, the piston 
having a rod-receiving bore with a diameter greatly ex 
ceeding the size of the rod to permit free ?ow of liquid 
through the piston and to allow the piston to center itself 

' in the cylinder, the piston having a valve seat at the exteri 
or periphery of the bore and confronting the imperforate 
disc to engage the disc and prevent ?ow of liquid through 
the piston, and said disc with holes being engageable with 
the piston at the exterior of said bore for moving the 
piston and permitting ?ow through the holes and bore, 

said piston including a rigid piston body de?ning said bore 
and valve seat, said piston body having an annular exteri 
or shoulder facing the outlet end of the cylinder and hav 
ing an annular groove adjacent thereto, 

said piston also including a resiliently yieldable annular 
piston cup having an exterior periphery with a generally 
cylindrical cup wall bearing and sealing against the interi 
or of the cylinder, and the inner periphery of said annular 
_cup embracing the piston body to be mounted thereon 
without clamping and also including an internal bead con 
?ned in the groove of the piston body, the inner periphery 
of the cup. including the bead being subject to the liquid 
pressure adjacent the outlet end of the cylinder for main 
taining the cup wall in sealing relation with the interior of 
the cylinder regardless of lack of concentricity between 
the piston body and the cylinder, and said annular cup 
also bearing and sealing against said shoulder to be 
moved toward the outlet end of the cylinder thereby. 

2. The pump according to claim 1 wherein said piston body 
has an exterior diameter less than the interior diameter of the 
cylinder so as to de?ne open space therebetween without a 
close ?tting relation. 

3. The invention set forth in claim 2 and said piston body 
having its largest diameter adjacent said shoulder against 
which the resilient piston cup bears. 

* * * 1k * 


