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v IRECIPROC‘ATING PUMP 

BAcKoR'ouNDoF THE INVENTION 
Previously known reciprocating pumps utilize a pis 

ton rod which slides through the housing at the seal, 
and particularly in the case of high pressure pumps. 
there tends to be a significant wearing of the piston rod 
clue to its continuous engagement with and sliding 
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along the seal which con?nes the pressure in the cylin- l0 
der of the pump. Furthermore, there has been a contin-. 
ual crawling of liquid from the pump cylinder along the 
piston rod and the liquid gets into the power side of the 
pump and penetrates the crankcase and causes corro 
sion of the parts and other various troubles. I 

SUMMARY OF THE INVENTION ‘ 

The reciprocating pump of the present invention has 
a piston rod connected to a reciprocating source of 
power to be driven thereby. Within the pump'housing is 
a piston on the rod and moving along the cylinder for 
‘accomplishing the pumping action. A replaceable 
sleeve is fitted onto the piston rod, and the seal-at the 
end of the pump chamber bears against the seal in a 
sliding engagement to confine the liquid within the 
pump cylinder. The piston rod has a step formed at the 
exterior of the cylinder and the seal and to minimize 
migration of liquid from the pump chamber along the 
rod to the power source. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a longitudinal section view 
bodying the present invention. 

‘ FIG. 2 is a longitudinal section of another embodi 
ment of a pump embodying the present invention. 
FIG. 3 is a longitudinal section ofathird embodiment 

of the invention. 
FIG. 4 is a diagrammatic view of the form of pump 

illustrated in FIG. 1. 
FIGS. 5, 6, 7, 8 and 9 are diagrammatic views of vari 

ous modified forms of pumps incorporating the present 
invention. ' ‘ 

of a pump em 

‘ DETAILED DESCRIPTION OF THE INVENTION 

With particular reference to FIG. 1, they pump casing 
or housing 1 includes a liquid inlet manifold 2, a sleeve 
shaped cylinder 3, and an outlet manifold 4 from which 
the high pressure .liquid is discharged. A crank rod 5 is 
con?ned within the housing 1 and is driven by a suit 
able source of power so as to produce areciprocating 
motion of the end of the crank rod 5 as shown. The 
?crank rod 5 is connected to'a sliding crosshead 6 which 
slides along the guiding portion of the pump housing 1 
and is rigidly connected to the piston rod 7. The piston 
rod 7 has a portion of small diameter‘which extends 
through the inlet manifold 2 and into the cylinder 3 and 
a portion of somewhat larger. diameter disposed be 
tween the reduced diameter portion of the piston rod 
and the crosshead 6. ' 

The piston rod 7 serves‘to reciprocate a resilient rub 
ber piston cup 8 which is carried on a piston valve body 
10 concentric of the piston rod 7, but de?ning an annu 
lar ?ow passage or space 9. The piston body 10 is mov 
able longitudinally relative to the piston rod 7, but is 
confined for limited longitudinal movement by a valve 
disc or element 11 affixed to the piston rod 7, and an 
apertured disc 12 through which liquid ‘may ?ow. The 
end of ‘piston body ‘10 will seal against the valve ele 
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ment 1] when the piston rod 7 is thrust forwardly 
toward the outlet manifold 4. The resilient piston cup 8 
seals against the interior of the cylinder wall 3 in air and 
liquid sealing relation. 
An outlet check valve is defined by movable valve el 

ement l6 pressed by spring 14 against a valve seat 15 so 
that liquid is allowed to ?ow from the cylinder 3 
through the outlet manifold 4, but reverse ?ow of liquid 

. is prevented. 

Upon reciprocation of piston rod 7, the forward 
stroke of the rod causes the valve element 11 to seal 
against the valve body 10 as shown and force the liquid 
forwardly through the outlet manifold 4.‘ Upon reversal 
of the piston rod, the valve element 11 is drawn away 
from the piston body 10 to permit liquid to flow 
through the passage 9 as the apertured disc 12 bears - 
against the end of piston body 10 and produces the cor 

. responding reverse movement of the valve body and 
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piston cup along the cylinder 3. In the form shown, the 
rod 7 has only a short length of stroke, and less than 
half the length of the cylinder 3 is utilized. 
According to the present invention, the outside of 

piston rod 7 is enclosed within a sleeve 19 which is 
sealed to the rod by sealing rings or O-rings 17, 18. A 
sealing element 20 is stationary with the housing or cas 
ing 1 and seals against the exterior of sleeve 19 for shut 
ting off or isolating the inside of the cylinder 3 from the 
drive source adjacent crosshead 6. The sealing element 
20 will slide over the sleeve 19 whereby any abrasion 
that occurs will cause a wearing of the readily replace 
able sleeve 19 and will have no wearing effect upon the 
piston rod 7. Renewal only requires the replacement of 
the sleeve 19. 

In the piston rod 7 itself, its diameter is reduced at a 
step 21. In most cases, the piston rod 7 will have a 
smaller diameter within the cylinder 3 and a larger di 
ameter at the exterior of seal 20, as illustrated. The step 
21 in the piston rod effectively prevents crawling or mi 
gration of the liquid from cylinder 3 along the rod 7, 
even if some of this liquid gets by the seal 20. The pump 
illustrates a second sealing element 22 in the housing or 
casing and in sealing engagement with the large diame 

' ter portion of the piston rod 7. The sealing element 22 
bears against the piston rod with only a relatively light 
pressure so that the friction is relatively‘ slight. Accord 
ingly, the sealing element 22 may contact the piston 
rod 7 directly and without interposing a wear sleeve 
therebetween. 
vIt should be noted that the sleeve 19 bears tightly 

against both the valve element 11 and the step 21 in 
piston rod 7, and the sleeve is tightly sealed to the pis 
ton rod by the O-rings. The tendency of liquid to mi 
grate along the piston rod effectively causes the liquid 
to migrate-along the exterior of sleeve 19 and therefore 
the step 21 is effectively between the sleeve 19 and the 
enlarged diameter portion of piston rod 7 adjacent the 
seal 22. 

In the form of the invention illustrated in FIG. 2, the 
pump is very similar to that illustrataed in FIG. 1, and, 
accordingly, the same reference numerals are used in 
FIG. 2 to depict all of the parts which are the same in 
FIG. 2. The piston rod 7.2 has a uniform size through 
out the length of it, from the valve element 11 to the 
crosshead 6. The removable sleeve 19.2 has the same 
length as the portion of piston rod 7.2 from the valve 
element 11 to the crosshead 6,'and the seal 20 will slid 
ingly engage and seal against the sleeve 19.2 similar to 
that previously described in connection with FIG. 1. 
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The sleeve 19.2 is sealed to the piston rod 7.2 by seal 
rings 17.2 and 18.2 to prevent any of the liquid from 
cylinder 3 from ?owing inside the sleeve 19.2. The inte 
rior size of seal 22.2 is fitted to correspond with the ex 
terior dimensions of the sleeve 19.2 
The form of the pump illustrated in FIG. 3 is substan 

tially the same as the pump illustrated in FIG. 1, and, 
accordingly, the same reference numerals are utilized 
for the same parts. In the pump of FIG. 3, the piston 
rod 7.3 is of uniform diameter throughout the entire 
length of it. The piston rod 7.3 carries a pair of recipro 
cating sleeves 19.3a and 19.3b which are sealed to the 
piston rod by sealing rings 17.3 and 18.3. It will be 
noted that the sleeves 19.3aand 19.3b engage and slide 
along the seals 20 and 22.3 as the piston rod recipro 
cates. Any abrasion which may occur at the seals 20 
and 22.3, will cause wearing of the sleeves instead of 
the piston rod and the sleeves may be readily and easily 
replaced. 
The FIGS. 4-9 illustrate various forms of the pump 

incorporating the present invention, and FIG. 4 illus 
trates the identical form of pump fully illustrated in 
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FIG. 1 wherein the piston rod 7 has a step 21 intermedi- I 
ate the ends of it at which place the piston rod changes 
its diameter, and the piston rod is provided with a 
sleeve 19 which is engaged by the seal 20. In all of the 
other diagrammatic views, FIGS. 5—9, the pumps are 
substantially the same as illustrated in FIG. 1 in most 
respects, and the same reference numerals are utilized 
for similar parts. 

In FIG. 5, a sleeve 19.5 is also mounted on and sealed 
to the portion of piston rod 7 of enlarged diameter. 
Sealing between the sleeve 19.5 and piston rod 7 is ac 
complished by the sealing rings 18.5. The seal 22.5 is 
adjusted to correspond to the size of the outside of 
sleeve 19.5. 

In the form illustrated in FIG. 6, the piston rod 7 has 
the same step 21 intermediate the ends of it, but the en 
compassing sleeve, found in FIG. 1, is eliminated from 
this form of pump illustrated in FIG. 6. Accordingly, 
the seal 20.6 is adjusted in size so as to bear against and 
seal with the piston rod 7 as the rod reciprocates during 
pumping. 

In the form illustrated in FIG. 7, the replaceable 
sleeves have been eliminated,-and, in this form, the pis 
ton rod 7.7 hasits end of enlarged diameter extending 
into the cylinder 3 and through the seal 20.7. The re 
duced diameter portion of rod 7.7 is at the exterior of 
the seal 20.7, and the step 21.7 is also disposed at the 
exterior of the seal 20.7 and adjacent the other seal 
22.7. 

In the form of the pump illustrated in FIG. 8, the pis 
ton rod 7.8 has an enlarged portion, intermediate its 
ends, and the two ends of the piston rod 7.8 are of simi 
lar sizes, but reduced as compared to the larger diame 
ter of the intermediate section of the rod. The larger 
section of the piston rod 7.8 engages and is sealed 
against the seal 20.8, and the step 21.8 is again dis 
posed intermediate the two seals 20.8 and 22.8. 

In the form of the pump illustrated in FIG. 9, the pis 
ton rod 7.9 has portions of enlarged diameter at the lo 
cations where the piston rod passes through the seals 
20.9 and 22.9, and the remaining portions of the piston 
rod 7.9 are of reduced diameter. It will be particularly 
noted that, in this form, the piston rod has two adjacent 
steps 21.9a and 21.9b cooperating to prevent migration 
by crawling of the liquid along the piston rod. 
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4 
It will be seen that this pump of the present invention 

incorporates into the piston rod, a step in the size ofthe 
piston rod to prevent and limit the migration of liquid 
along the rod. The step in the size of the piston rod is 
located at the exterior of the principal seal which sepa 
rates the high pressure in the cylinder from the exte 
rior. In addition, the present invention provides the re 
ciprocating sleeve on the portion of the piston rod 
which passes through the seal so that any abrasion or 
wear which occurs will occur on the readily replaceable 
sleeve to minimize any effect upon the piston rod. 
What is claimed is: 
1. A reciprocating pump to be operated by a source 

of mechanical power, comprising a pump cylinder hav 
ing a liquid inlet and outlet, a piston rod to be driven by 
the source of power and extending into the cylinder, a 
piston on the end of said piston rod and con?ned within 
the cylinder for sliding movement within a predeter 
mined length of stroke, a sleeve replaceably mounted 
concentrically on the piston rod for movement there 
with, a ?rst sealing element at the end of the cylinder 
and engaging and sealing against a portion of the sleeve 
with a length approximately the length of stroke, a sec 
ond sealing element sealing against a portion of the 
sleeve externally of the cylinder and spaced from the 
first sealing element, the piston rod having a step 
changing the diameter of the rod and positioned at the 
exterior of the cylinder to prevent liquid from the cylin 
der from creeping along the piston rod to the source of 
power. 

2. The reciprocating pump of claim 1 in which the 
sleeve is radially spaced from the rod to de?ne an annu 
lar opening therebetween, and 0 rings in said annular 
space and adjacent ends of the sleeve for mounting the 
sleeve to the piston rod. 

3. The reciprocating pump of claim 2 wherein the 
piston includes a piston body moveable longitudinally 
relative to the piston rod, 21 valve disc af?xed to the pis 
ton rod and sealable against the piston body, and 
wherein said step provides a shoulder facing the piston 
body, the ends of the sleeve abutting the valve disc and 
the shoulder, respectively. 

4. A reciprocating pump to be operated by a source 
of mechanical'power, comprising a pump cylinder hav 
ing a liquid inletand outlet, a piston rod to be driven by 
the source of power and extending into the cylinder, a 
piston on the end of said piston rod and con?ned within 
the cylinder for sliding movement within a predeter 
mined length of stroke, a sleeve mounted to and carried 
concentrically of the piston rod and spaced radially 
outwardly therefrom, a ?rst sealing element at the end 
of the cylinder and engaging and sealing against a por 
tion of the sleeve with a length approximating the 
length of the stroke, and a second sealing element seal 
ing against a portion of the piston rod externally of the 
cylinder and spaced from the ?rst sealing element, the 
piston rod having a step changing the diameter of the 
rod and positioned at the exterior of the cylinder be 
tween the ?rst and second sealing elements to prevent 
liquid from the cylinder from creeping along the piston 
rod to the source of power. 

5. A reciprocating pump as de?ned in claim 4 in 
which the rod has a large diameter portion within the 
cylinder and a relatively smaller diameter portion adja 
cent the step and spaced along the rod from the seal at 
the exterior of the cylinder. 

6. The reciprocating pump according to claim 4 in 
which the piston rod has a relatively small diameter 
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portion within the cylinder and extending through the 
first sealing element, said piston rod having a relatively 
larger diameter portion adjacent the step and spaced 
along the rod from the seal at the exterior of the cylin 
der. 

7. A reciprocating pump to be operated by a source 
of mechanical power, comprising a pump cylinder with 
a ?uid inlet and outlet, a piston rod to be driven by the 
source of power and extending into the cylinder, a pis 
ton at the end of the piston rod and confined within the 
cylinder for sliding movement with the rod, a replace 
able sleeve concentric with the piston rod and spaced 
radially outwardly therefrom, and 0 rings mounting the 
sleeve to the piston rod and providing seals between the 
sleeve and piston rod adjacent ends of the sleeve, and a 
sealing element at the end of the cylinder and in sealing 
and sliding contact with said sleeve and cooperating 
with the sleeve to maintain the ?uid pressure differen 
tial between the interior and exterior of the cylinder. 

8. A reciprocating pump as de?ned in claim 7 in 
which said sleeve extends along the whole length of the 
piston rod. - 

9. The reciprocating pump according to claim 7 in 
which said sleeve is fitted on the piston rod as only the 
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6 
portion thereof in sliding contact with the sealing ele 
ment. 

10. The recriprocating pump according to claim 7 
and also including a housing connected to the cylinder 
and encompassing the piston rod, a second sealing ele 
ment within the housing and encompassing the piston 
rod in spaced relation with said first mentioned sealing 
element, and sleeve means including said sleeve and fit 
ted on the rod to engage and slide through both of said 
sealing elements as the piston rod is reciprocated. 

11. The reciprocating pump of claim 7 wherein the 
piston includes a piston body moveable longitudinally 
relative to the piston rod and a valve disc affixed to the 
piston rod and scalable against the piston body, and 
wherein the piston rod includes a shoulder at the exte 
rior of the cylinder, the ends of the sleeve abutting the‘ 
valve disc and the piston rod shoulder, respectively. 

12. The reciprocating pump of claim 11 wherein the 
end of the piston rod within the cylinder is threaded, 
and wherein the piston body is removeably mounted to; 
the piston by a nut threaded onto the threaded end of 
the piston rod, whereby removal of the nut permits re 
moval of the piston and sleeve to afford replacement of 
the latter. 
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