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(C. 309-4) 18 Claims. 
1. 

This invention relates to improvements in pis 
tons and refers more particularly to pistons used 
in heavy duty pumps and the construction of 
the piston which makes for simplicity, economy 
of manufacture, long life, and ready replaceability 
of the seal elements. 
In heavy duty pumps for circulating drilling 

mud, cement, boiler feed fuel, acids and the like, 
the abrasive or corrosive character of the fluids 
pumped frequently result in relatively rapid wear 
of the Seal elements of the piston. Also in such 
pumps frequently pressures ranging upwardly to 
12,000 lbS. per square inch are encountered and 
these high pressures accelerate wear of piston 
Seal elements. 

Heretofore attempts have been made to design 
pistons having replaceable rubbers but all such 
prior attempts have been complicated by utiliz 
ing a large number of parts. The large number 
of parts have been objectional from the stand 
point of the difficulty of assembling the pistons, 
the large number of parts which must be kept 
in inventory and the high cost of fabrication of 
the various number of parts, the metal ones of 
which each require machining operations. 
An object of this invention is to provide a 

durable two-piece heavy duty piston. 
Another object is to provide a durable heavy 

duty piston fabricated in two parts in which the 
Seal means are carried by one of the parts which is replaceable. 
A further object is to provide a piston having 

a body part and a core on which are molded the 
Seal elements, the arrangement being such that 
One of the Seal elements provides a seal between the core and body part. 

Still another object is to provide a two-piece 
piston wherein the Seal means are carried by 
One piece which is adaptable for use on either 
a tapered end type piston rod or a universal rod. 

A still further object is to provide a heavy 
duty piston Which may be fabricated with a 
inlithinuin number of machining Operations. 
Yet another object is to provide a piston hav 

ing a replaceable core which carries the seal ele 
Inents, the construction being such that the re 
placeable core may be changed without removing 
the piston rod from the pump. 
Yet a further object is to provide a two-piece 

piston. Wherein a Seal element may be compressed 
between the two body parts and the piston rod 
to Seal between the body parts and between the 
rod and the body parts. 
Even another object is to provide a two-piece 

piston Wherein. One of the pieces may be formed 
With a closed end nut to threadedly receive and 
cover the end of a piston rod upon which the 
piston is to be mounted. 
An even further object is to provide a piston 
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having a minimum number of metal to metal Seating parts. 
Other and further objects of the invention 

will appear as the description proceeds. 
In the accompanying drawings forming a part 

of the instant specification, and wherein like 
reference numerals are used to indicate like parts 
in the various views: 

Fig. 1 is a side elevational view, partially in 
section, illustrating a piston embodying this in 
vention and shown mounted upon the taper end 
of a piston rod; 

Fig. 2 is an exploded view illustrating the Wari 
ous parts of the piston shown in Fig. 1; 

Fig. 3 is a fragmentary plan view of an annular 
wire mesh piece which may be employed for rein 
forcing the seal material of the seal elements of 
the piston shown: 

Fig. 4 is a view similar to Fig. 1 but illustrates 
a modified pistOn embodying the invention; 

Fig. 5 is a side elevational view partially in 
section illustrating a piston constituting another 
Iinodification of the invention; and 

Fig. 6 is a view illustrating a modification of 
the piston shown in Fig. 5. 
In general, the piston of this invention com 

prises a body of rigid material made up in two 
parts which, upon assembly of the piston, have 
metal to metal seating surfaces. One of the body 
parts has secured thereto the piston Seal elements 
and is fabricated to be readily replaceable When 
the piston Seal elements become worn or other 
wise damaged in use. The other body part, as 
it does not carry any of the seal elements, usually 
need not be replaced, but may be used with Suc 
cessive body parts or cores which carry the seal 
elements. The piston parts may be held in as 
sembly upon a piston rod by the usual nut and 
the arrangement is such that this nut may actu 
ally be formed upon one of the body parts and 
have a closed end for covering the end of the pistOn rod. 
Referring to the drawings in detail, and more 

particularly Figs. 1 and 2, the invention is de 
Scribed as it is applicable to a tapered end piston 
rod. The end of a tapered end piston rod is 
shown at 5. Such pistOn rods are conventional, 
Well known equipment, representing one type of 
rod in common use in slushpumps, cement pumps 
and the like, particularly where very high pres 
Sures are to be developed. The end of the rod is 
threaded at 5a, to receive a threaded member, as 
nut 6, for securing the piston in assembled posi tion upon the rod. 
The piston body is made up in two parts includ 

ing a tapered part and a flanged part 8. The 
tapered portion of part 7 corresponds to the taper 
of the rod end 5. The part 7 preferably should 
have Sufficient length to substantially cover the 
tapered end of rod 5 so that the taper of the rod 
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terminates adjacent the end of member 7 as indi 
cated by the line designated by the numeral S. 
The maximum diameter of the member or part 

7 is considerably less than the overal diarineter 
of the piston but is great enough to provide a 
shoulder f0 which overlaps the axially extending 
flange or extension formed on the body part 8. 
The shoulder G and the flange provide an 
nular parts or portions carried by the body inem 
bers in Which a portion of one of the seal ele 
ments 2 is disposed so as to seal between the 
two body parts. The body part may have a reduced diameter' 
portion 3 which mates in a socket f 4 formed in 
part 8. This is especially desirable in short pis 
tons as showin in FigS. 1, 2, and 4, because it 
makes it possible for part to properly fit the 
taper of the rod end and still meet the other re 
quirements of the piston. The Socket is deep 
enough to provide a space between a shoulder 5 
and the end of member . Thus, two faces which 
oppose each other are provided, between which 
the Seal means 6 may be disposed. This Seal 
means 6 is adapted to be expanded radially So 
as to seal between the rod 5, the body part, , 
and the body part 3 when the two body parts are 
mated so as to Seat the shoulder's and 8, 
formed upon the body parts A and 8. This is an 
other real advantage of the nated construction. 
In the embodiment shown, the body part 8 is 

held upon the rod 5 by means of a nut 6 threaded 
to the end of the rod. The body part 8 is the core part of a seal unit 
for upon it are securely mounted the Seal ele 
ments f2 and 9. Preferably, these Seal elements 
are molded directly on the body part 3 SO as to 
be well bonded thereto, and the flange may 
have a series of openings circumferentially 
Spaced there-about through which a portion of 
the seal element 2 extends. These Openings are 
shown at lia. The seal elements may be fabri 
cated of Suitabie Sealing material such as rubber, 
synthetic rubber, plastics, oil resistant rubber, 
freeze l'esistant, rubber or the like. The Sea 
means may have imbedded therein adjacent the 
out-turned flange or annular member 8d, of the 
body, a plurality of stiffener elements which may 
be wire, fabric or the like. Preferably, Wire mesh 
Screens are utilized for this purpose. Bronze 
Screens are preferred, as they are SOftel than the 
cylinder Walls of pumps and Will not scratch 
then and the Seal elements bond nicely to then. 
This type of Stiffener is preferred because it has 
been found that they expand when the seal ele 
ments are under preSSure and provide a stifferner 
to back up the main body of the seal elements 
immediately adjacent flange 8a to prevent its 
extrusion between the flange and the Wall of the 
cylinder. The seal elements constitute Seal means which 
are adapted to seal in each direction as the piston 
is reciprocated in use. The seal material is rig 
idly backed up by the out-turned neimber or 
flange 8a regardless of the side of the piston upon 
which the pressure builds up. 
These elements 2 and 8 may be of the lip type 

aS shown in the drawings or of any other suitable 
type. The lip type elements have substantially 
cylindrical portions adjacent their lip extremi 
ties as shown at 2a and 9a. The diameters of 
these cylindrical portions are such as to provide 
an initial Seal against the wall of the cylinder. 
Element 2 is provided with a cylindrical surface 
2b which covers extension. and is adapted to 
sealingly receive a corresponding cylindrical sur 
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face on part . When surfaces 7 and 8 are 
Seated by tightening nut 6 the portion element 2 
between shoulder f0 and extension is placed 
under pressure to form a seal and any excess Seal 
material may flow from between body 7 and ex 
tension f through parts fa and between shoul 
der 0 and the end of extension f f. 
As an expedient in the molding of the seal unit, 

the flange 8a may be formed with a peripheral 
groove 8b so that any surplus moiding material 
may be forced into the groove during the molding 
process. This insures a complete filling of the 
Inold cavity so that the elements 2 and 9 will 
be full fashioned, filled out seal elements. This 
leaves a deposit of Seal material 2 within the 
grOOve. In operation the piston, when assembled upon 
the rod 5, functions substantially as any other 
conventional tape'ed end type piston. It has 
been found to have a long life in use and the 
Stiffener elements 20 have particularly added to 
the life of the seal elements innmediately adja 
cent to the flange 8a where the pistons are used 
under high pressure. Where the elements 20 are 
duck, nylon, Ol' the like they do little good but 
wire mesh has been found very desirable where 
the additional expense is warranted. 
The arrangement of the piston parts is such 

that the Seal unit including the body part 8 and 
the two Seal elements may be readily removed 
Without the necessity of removing the piston rod 
5 from the purinp. The nut 6 is backed off first 
and then the piston rod is reciprocated in a direc 
tion which would correspond to an upward move 
ment as viewed in Fig. 1, and this withdraws the 
body part 7 from the body part 8. Thus, consid 
erable force is readily available to break the parts 
loCSe in the event they are stuck together or that 
the Seal element 2 has become bonded to the 
body part A. When the worn Seal assembly has 
been lemoved, a new unit is placed over the rod 
end with the body part of the new unit mating 
With the part of the old piston assembly. A 
nut 6 is then Secured to the rod end to complete 

* the assembly. This results not only in a saving 
of time heretofore necessitated in connection 
with the removal of the piston rod, but also the 
arrangement is such that the actual installation 
of the new seal unit upon the rod results in a 
saving of time as compared with the earlier and 
conventional practice. The construction of the piston is such that 
only two parts need be replaced, that is, the seal 
means 6 and the unitary assembly of the replace 
able unit and the seal means 6 may in many 
instances be dispensed With. 
One of the Seal elements, namely 2, actually 

provides the Seal between the cooperating parts 
of body members 7 and 8 so as to Seal between 
these body parts. The seal means 6 also seals 
between these parts so that no foreign material 
which might be corrosive and tend to stick the 
nating joint between the body parts is able to 
get between themating surfaces. In addition, the 
Seal means 6 provides an effective seal between 
the member 2 and the rod end 5 to prevent wash 
ing of fluid therebetween which might have a 
cutting action. It will be noted by reference to the drawing, 
particularly Fig. 1, that the only metal contacts 
between parts of the installed piston are the 
contact of body part T upon the rod, the contact 
between shoulder f7 and 8 of the two body parts 
and the contact between nut 6 and the body 
part 8. This has reduced the number of metal 
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to metal seats subject to erosion by fluid washing 
therebetween over any replaceable rubber type 
piston heretofore available. Furthermore, the 
seal 6 and the seal provided by element 2 
between parts and 8, minimizes the likelihood 
of fluid washing between these contacting parts. 
This is one of the advantages inherent with the 
two-piece construction with the core 8 having 
the Sealing means molded thereon. Another ad 
vantage inherent in this construction is that the 
machining operations have been reduced to four 
in number whereas in the replaceable rubber type 
pistons heretofore available machining operations 
have been at least 8 in number. Thus this con 
Struction lends itself readily to economical fabrication. 
The modification shown in Fig. 4 is the same as 

that shown in the preceding figures with the 
exception of the removable body part which is 
designated as 08. This body part has the same 
structure and function as part 8 but has added a 
flange f9 which is threaded interiorly to provide 
a nut for Securing the body part 08 upon a rod 
end 5. This not only provides a unitary means 
for Securing the body part to the rod end, but 
also provides a means for facilitating removal of 
the body part from a rod. By rotating the body 
part in a direction to release it, the threaded 
engagement with the rod 5 serves as a jack to 
break loose the connection between the mating 
body parts and the body part and seal element 
2. It is to be noted, as will appear more fully 

in the description of the modification of Fig. 5, 
that body part nut 99 could be extended and 
closed to inclose the rod end. 
In the interest of simplicity, the description of 

the remainder of the body part 08 will be dis 
pensed with except that it is stated that the 
parts 8a, 98 b, , f 4, 5, and 8, all are 
Structurally the same and perform the same 
function as do the corresponding parts 8a, 8b, 

, 4, 5, and 8. 
Where desired, a lock nut 22 may be threaded 

to the end of rod 5 so as to a but against the end of body part f 68. 
The piston shown in the modification of Fig. 5 

differs from the modification of the preceding 
views principally in that the piston is of a longer 
type, is adapted to be installed upon a universal 
rod end and One of the body partS is made up 
in a closed end nut combination. In the longer 
piston of this style, which may be used with 
tapered end rods too, the body part or core 208 
is mounted on the rod end first and the body part 
207 is mounted on the rod end last. Due to the 
longer length of the seal element 2?2 it is not 
necessary to provide the two body parts with 
mating portions but is sufficient to provide then 
With seat Surfaces 2 and 28. 
The body part 23 has at its end remote from 

part 20, an annular tapered Seal Surface 208d. 
adapted to be contacted by the tapered surface 
220 on the abutment part 22 carried by the 
rod end. Surface 23a, preferably is grooved at 
208b to receive an O-ring 222 to perfect the seal 
between the surfaces 203d and 220. Thus the 
seal is completed between the universal rod end 
and the body parts and between the body parts 
themselves, by the one O-ring 222 and that por 
tion of the Seal element 22 which resides between 
extension 2 and the encircled portion of body 20. 
The body part 287 has an internal thread so 

that it is threaded directly to the universal end 
and provides its own nut. This nut may be closed 
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end type as shown, thus eliminating one metal 
seat, which is always subject to erosion by wash 
ing of fluids, under pressure, which is present in 
the modification of Fig. 6. The modification of 
Fig. 6 will be hereinafter more fully explained. 

It is believed that it is unnecessary to repeat 
the detailed description of the entire structure 
Of this modification and its operation in view of 
a full disclosure of the invention in conjunction 
with the modification shown in the preceding 
figures. However, it is to be noted that the Seal 
element 29 may have an inturned end portion 
2 9a, adapted to fit over the end of body part 208 
to provide an extension of the taper surface 
20.8a. The parts otherwise all function the same 
except, of course, to replace the core 208 which 
carries the Seal elements 2 and 29 bonded 
thereto, it is necessary to remove the body part 
28, then remove the core bearing the rubbers, 
then place a new core upon the rod end, and then replace the old body part 207. 
The modification of Fig. 6 is similar in all 

respects to that shown in Fig. 5 except that the 
body part 207 is formed in two parts, 306 and 
30. The part 306 is the usual nut heretofore used 
on universal end pistons and when an operator 
Wishes to continue using the old nut the body part 
37 is used instead of part 207. The nut 306 has 
a tapered surface 306a, against which a corre 
spondingly tapered surface 307 a seats. This 
latter surface is grooved for receiving an O-ring 
322. In the interest of simplicity the body part 
208 has been shown in the drawings with the 
parts 306 and 39, but it is to be understood that 
the part 37 and nut 306 may be used in lieu of 
the body part 207 shown in Fig. 5. 
From the foregoing, it will be seen that this 

invention is one well adapted to attain all of 
the ends and objects hereinabove set forth to 
gether with other advantages which are obvious 
and Which are inherent to the structure. 

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 
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. 
The invention having been described, what is claimed is: 
1. A piston comprising a body made up of 

tWO parts With a continuous passage there 
through, two-way resilient seal means molded 
lipOn One of the body parts, an integral out 
turned annular backup member on one of said 
body parts extending radially outwardly at least 
as far as that portion of the circumference of 
the Seal means which is immediately adjacent 
thereto thereby separating the seal means so as 
to back up the portions of the seal means which 
provide Seals upon both directions of reciproca 
tion of the piston, opposing abutting seating 
shoulders on the body parts limiting movement 
of One of Said body parts toward the other, co 
Operating annular portions on the body parts, 
and one of the Seal elements having an annular 
portion disposed between the annular body por 
tions when the piston is assembled to seal be tween the body parts. 

2. The piston of claim 1 wherein the body part 
to which the Seal means are not molded has a 
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taper interiorly of the passage therethrough to 
fit a tapered end piston rod. 3. ihe piston of claim 1 which is adapted for 
uSe upon a universal rod wherein the body part 
Carrying the Seal means has a tapered seal sur 
face Surrounding the paSSage therethrough at its 
end which is remote from the other body part. 

4. The piston of claim 1 wherein the body 
parts have closely mating portions, Said Seating 
shoulder's on the body parts limiting the degree 
of nating, and confronting annular faces on the 
mating portions, said faces extending transverse 
ly of the longitudinal axis of the body and ter 
minating interiorly of the passage to provide a 
Seal receiving space. 5. The piston of claim 1 wherein the body part 
adapted to be nearest the end of a piston rod 
on which the piston is to be installed, has an in 
ternally threaded section. 6. The piston of of claim 1 wherein the body 
part adapted to be nearest the end of a piston 
l'od on which the piston is to be installed, has 
an internally threaded section to be threaded 
On the end of a piston rod and has a closed ex 
tension to cover a piston rod end. 7. A piston comprising a body having two Seat 
ing parts with a continuous paSSage therethrough, 
an outturned flange on one of the body pal'ts 
and Seal means Securely mounted on the fianged 
part extending longitudinally from both sides of 
the flange to Seal in both directions of movement 
of the piston. When reciprocated and extending 
radially, immediately adjacent Said flange, a dis 
tance no greater than the external periphery of 
Said flange. 8. The piston of claim 7 wherein the seal means 
are molded and bonded to Said one body part. 

9. A piston comprising a body made up of two 
parts with a continuous passage therethrough, an 
outturned annular backup member on pine of Said 
body parts extending outwardly thereof, resilient 
seal elements secured to the latter body part on 
both sides of the backup member and extend 
ing outwardly immediately adjacent Said back 
up member no further than the external pe 
riphery of said backup member, a flange extend 
ing longitudinally from one of Said body parts 
in a direction parallel to the axis of said co 
tinuous passage and along a portion of the other 
body part, Said flange being outwardly Spaced 
from said portion of said other body part, an 
outwardly extending shoulder on the other body 
part facing in a direction toward the end of 
said flange and spaced therefrom, and an an 
nular portion on one of the seal elements dis 
posed internally of said flange and against the 
other body part when the piston is assembled to 
seal between the body parts. 

10. The piston of claim 9 wherein the body 
part to which the seal means are not molded 
has a taper interiorly of the passage there 
through to fit a tapered end piston rod. 

11. The piston of claim 9 which is adapted for 
use upon a universal rod wherein the body part 
carrying the Seal means has a tapered Seal Sur 
face Surrounding the passage therethrough at its 
end which is remote from the other body part. 

12. The piston of claim 9 wherein the body 
parts - have closely mating portions, Seating 
shoulders. On the body parts limiting the degree 
of mating, and confronting annular faces on the 
mating portions, Said faces extending transverse 
ly of the longitudinal axis of the body and ter 
minating interiorly of the passage to provide a, 
Sea receiving Space. 
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13. The piston of claim 9 wherein the body part 

adapted to be nearest the end of a piston rod On 
which the piston is to be installed, has an in 
ternally threaded Section. 4. the piston of claim 9 wherein the body 
part adapted to be neares, the end of a piston 
rod On which the pistOn is to be installed, has 
an internally threaded section to be threaded 
On the end of a piston rod and has a closed ex 
tension to cover a piston rod end. 15. The piston of claim 9 wherein a plurality 
of annularly shaped wire mesh pieces are molded 
in that portion of the Seal elements immediate 
ly adjacent the backup member and extending a 
substantial distance therefrom and normally of 
about the same outer diameter as the backup 
member. 16. As a subcombination a replaceable one 
piece seal assembly comprising a metal core or 
body part with a central passage for receiving 
a piston rod, an annular outturned backup men 
ber on the core, seal means bonded to the core 
providing Sealing material on both sides of the 
backup member for sealing in both directions 
and extending outwardly immediately adjacent 
the sides of the backup member no further than 
the periphery of said backup member, the Seal 
material on one side of the flange having an 
exposed internal cylindrical surface coaxial with 
and of greater diameter than the passage, a Seat 
surface on the core at the base of the cylindri 
cal surface and extending inwardly of Said cylin 
drical Surface. 17. An assembly as in claim 16 wherein an 
annular extension is formed upon the core co 
axial with the passage and cylindrical Surface 
and terninating Somewhat Short of the termi 
nation of the cylindrical Surface, and Said cylin 
drical Surface of the seal material is disposed 
internally of the annular extension and extends 
Substantially to the Seat Surface, and an annu 
lar shoulder formed on the Seal material ex 
tending outwardly from the cylindrical surface 
sufficiently to at least partly overlap the end of 
the extension. 18. As a Subcombination a replaceable piston 
Seal assembly adapted for use in conjunction 
With a piston rod comprising a rigid body mem 
ber or core with a passage therethrough and 
With an annular seat surface intermediate its 
ends adjacent and extending outwardly from 
the passage to receive a seat Surface of a piston 
body part, an outturned flange on the core, and 
resilient piston Seal elements molded on and 
bonded to the core on both sides of the flange 
and extending outwardly immediately adjacent 
to the sides of the flange no further than said 
fange. 
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