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The present invention rélates generally to the art of 15
fliid ptimps and’ mdre partlcu ily to° 1mprovements in the
construction' 6f plstons for use in re‘crpr C ]
whith' the: fluid being pumped chrries

aﬁd fs'a ooften pumped at very

and passes upwardly in the well: around th didll
cafrying up with it the cuttings rénioved: rrom the earth
formatlon

J of drrllmg ﬂu1d has sever’al purposes, the relatrve

30

Mpo
Gther,  Some’ types of mud are pai
- sealing off the walls of the hole .

5t élay into the pores of the earth f rmatron by
drostatic pressure However, if genera A
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pose 1s to cool the drlll brt andf to ﬂush Ak

, - 40
fack in' the rising stréam of the’ drrlhng fibfd, At'the Sur-
fate of the grotind] the particles of sand or otk are re—
moved, as far as practlcable, éither by séttling' 4
vaftioll§ other separatmg migdns. Nevertheless, i’ con-
sidérable percentage of the parflcles ate’ §6° small as to be 45
fetaiiied in- suspension’ and - citcilated alonig with™ tHe °
drilling fiuid through the pumps. These -patticles of sand
or rock afe very hlghly dbrasive in character and cabise
Very severe wear on’ the pistons aid’ cylinder litings of
the- cir¢ulation’ pumps; .

As oil' wells are being drilled” déeper aiid’ deeper the
Toad on the’ crrculatlon pumps becomes gréater. Not only:
ate higher unit presstires required in ordet to obtaift &
Guats eirculition of the drillig mud but the ifipostince
of  céntintions--and uninterripted crrculatlori Bécoiiies
greater. All of this emphagizes’ the great importance of
dependable, troublesfree operation of the piinps’ and’ the
need for pistons which aré partrcularly ‘cofistiucte )
nieet: the peculiarly severe conditions of & hrgh abrasive
codtent combined with: high' préssures rarely fourd' m
OthEr services.

Becdtise of the abrasrve quahtres of these partlcles cars
ried'ifi: the floid, metal tings of any’ kind cdrinot be used
ont the pump pistons, The metal-to-fiigtal contact of rings
with the cylinder linings i not sufficient to éxclude these
abrasive particles which; when' trapped between the Ting
arid’ the liver, caiise severe scoring or wear of thé' fietal
parts: ~For thrs reasoit it has become general practrce to’
usé’ pistons which inclide a sealmg member miade’ of
filbber or tubber compouiids or other’ resilieiit matenal 70
to engage the cylitider walls. The: résilient charactér of
materials of this kitnd miake it possible to avoid éxcessive
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wear from the abrasive partrcles 1n the ﬂuld by wrpmg
the particlés from the metal walls: of the cyhnder by the
leadmg edges of the tesilient member,

Of course some weéar mevxtably takes place between
€ “the cylinder wall; and i in the past various

efforts Have been made to produce a plston having means
for expandmg the _prston to compensate for this wear;
However so far as 1s known these devrces have all falled

they Have failed to achleve their ob]ecuve .

_ In the operatioh of aiiy réciprocating pump the wear
is divided between the plston surface and the lmer or
er wall. Also, the prston generally costs - only -One-
half as much as the lmer an only a fractlon as much as

prston, should be so constructed, . that, ﬁrst the plston
iiniihizes wear by its inhereiit characterlstlcs, and second
the part subjected-to the most wear 1s the one that can- be
replaced most ea :

Becai]se of fhe

ttttt

of wea'” on, 1ts ufider sidé.. Th1s is partrcularly true at
the énd* of the §froke when the piston rod is extended 1o
the ma rhum > beyond the stuﬂing box since the
\ fupport t6 the piston it-
geif.  This concentration of Wear on- the lower side. of
the plston causes a hlgh percentage of plston failurés- be-
causé it is conduicive to leakage bétween the top of ‘the
piston” énd the ¢y As 5001 85 a p SSage of
ével the most minute unens1ons is’ open, perm1 g‘ﬂurd
to ﬁow around the pistot the hlgh pressures encountered
passage rapidly
“before the _piston. 1s- useless.
; becfomes a general object of my in-
i to prdv g a‘plston cornistriiction for k¢ in &
i - which incliudes .ai ¢
ribber-like thaterial whic
seal between the pistori dnd the
i hpensites for. wear

occurring between these two me ‘

Another objéct’ of my ifivefition s, {0 'pro’rde a. pr on
constructrbn with' dn expans1ble sealrng méniber Whr_ch
nd’ to compehsate autdmatrcally for thg greater

‘fing” 6i' the undef side of the Ho ontally_
nlovmg piston’ahd 50' keep thé piston always- concentric of
fhie: éylinidér bote:

Iti% also” an object of ‘#iy 1nveﬂtron o' provide a prston
constﬂlctron of this character i Which' the weighit of theé'
piston: is: reduced:td° a* minimum aiid the area’ of contact
between' the pistonr and’ the cylinder produced by builfin
ekpansion: is- at a miaximum at all tirhes- in: ordér to-pre<
vent leakage and eonsequent: abrasive- wedr.

A:further object of my invention-is-to-provide a: piston
construction for a pump handling:abrasive fluids-in which:
a- rubber ring is of a- design: making it- easily. replaceable,
thus reducmg the cost and the:time involved in- replacmg
the ring and 1mprovmg the reliability: of the service pro-
vided by a pump.

it is a still furthér object of my ifivention to prov1de ar
piston: constructlon having: a rabber sealing ring . which.
provrdes a comp ively -large area of contact between:
the piston and’ vmd wall and is.of H conﬁguratl n 16
effect’ sub‘sfanti HHiform ¢ " Areh
of contact i ofder to mitimizé the ili effect rebirlting;
from the weight of the plston ina horlzontally rec1prb ats

itig' pung
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It is still another object of my invention to provide a
piston equipped with an interchangeable ‘adapter, which
will fit various tapers of different piston rods though the
outside piston diameter may be the same, thus aiding the
supply stores and field forces to meet emergency require-
ments more readily and at lesser costs. o

These and other objects of my invention have been
achieved by providing a piston construction that.com-
prises a centrally located metal body of minimum weight
which is adapted to be attached to the piston rod. This
body has a pair of spaced, radially extending flanges
which are at opposite sides of an annular recess extend-
ing around the body. In this recess is a sealing ring of
a rubber-like material which extends radially beyond the
flanges to engage the inside walls of the cylinder. In its
normal or unrestrained condition, the outside diameter of
the sealing ring is greater than the inside diameter of the
cylinder. Likewise the inside diameter of this sealing
ring is preferably greater over most of its area than the
outside diameter of the piston recess so that there is a
slight clearance between the sealing ring and the piston
body. Alternatively or in combination with such a
structure, one or more cavities may be formed in the
sealing ring or in the metal piston body, or in both, which
serve the same purpose.

When the piston is inserted in the cylinder, the sealing
ring is compressed radially by engagement with the cyl-
inder wall. This deformation brings the sealing ring into
fluid tight engagement with the piston body. Since the
material of the ring is resilient, radial coripression of
the ring produces internal strains that tend to expand the
ring to its normal diameter; and this inherent expansive
force within the ring brings it into firm contact with the
cylinder wall over the entire area of the ring, positioning
it concentrically of the cylinder and allowing it to com-
pensate for wear that occurs locally.

The expansive character of the sealing ring causes it
to press tightly at all points around the cylinder; and
even if some wear occurs on the underside of the piston
in a horizontal cylinder, the piston does not drop down a
corresponding amount in the cylinder thereby reducing
the tightness of the seal at the top of the piston. Rather
the natural expansion of the sealing ring keeps the piston
concentric within the cylinder and exerts equal opposing
forces against the cylinder walls at the top and bottom
sides of the piston. The activated force exerted by the
ring against the cylinder walls is enough to offset the de-
creased support given the piston by the piston rod at the
end of its outward stroke. '

Although I prefer to make the piston body in a single
piece in order to obtain minimum weight and simplest
construction, in a variational form of my invention the
body is made in two parts. By bringing the two parts
together while in contact with the inside face of the seal-
ing ring, the ring may be expanded in size to a diameter
which is larger than the diameter of the cylinder before
it is inserted in the cylinder. As mentioned above, the
sealing ring is then compressed as it is inserted in the
cylinder to reduce its maximum diameter to that of the
internal diameter of the cylinder. This combination is
particularly adapted to cylinders worn oversize or out
of round as it permits of an even greater amount of ex-
pansion of the sealing ring. ‘

For simplicity I prefer a piston having a unitary body
and a single ring, but my invention is not limited there-
to. Just as the body may be made in two parts, two or
;nore similar rings may be mounted on a single unitary

ody.

How the above objects and advantages of my inven-
tion, as well as others not specifically referred to herein,
are attained will be more easily understood by reference
to the following description.and to the annexed drawings,
in which: R '

Fig. 1 is a combined side elevation and median section-

10
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o 4 » .
through a piston embodying a preferred form of my in-
vention as seen when removed from a cylinder;

Fig. 2 is a view similar to Fig. 1 showing the position
occupied by the sealing ring of Fig. 1 when inside the
cylinder so that the ring is confined or radially restrained;

Fig. 3 is a half-section of a piston showing a modified
form of my invention; .

Fig. 4 is a half-section showing another variational
form of my invention; and

Fig. 5 is a half-sectional view showing another modi-
fied form of my invention in which the piston body is
made in two parts, )

There is shown in Figs. 1 and 2 a presently preferred
form of my invention in which the metal body of the
piston is of unitary design. ‘This unitary construction is
preferred since it permits a maximum strength for a given

. weight of metal in the body and also reduces to a mini-
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mum the number of engaging faces which offer possible
leakage paths for fluid within the piston, It particu-
larly fits oil field needs because of its simplicity.

Body 10 includes a hub portion 11 which is provided
with a central bore that may be either cylindrical or
tapered, but is here shown as having two cylindrical sec-
tions of different diameters joined by a sloping shoulder
11a. 'The hub fits over an adapter sleeve 12 mounted on
the end of piston rod 13 which is preferably tapered, the
bore of the adapter sleeve matching the taper of the
piston rod. A nut 13a on the end of the piston rod en-
gages one end of the hub in order to secure the piston
in place on the piston rod. Use of a sleeve 12 is a
simple means for fitting 2 piston body to any one of a
number of piston rods of different dimensions. Pumps

- made by different manufacturers have piston rods of
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different sizes and shapes at the point of connection of
the piston, even for pumps of the same size of cylinder.
A supply of adapters 12 with different inside bores to fit
different piston rods can all have the same external di-
mensions to fit a piston of a given size. This reduces
the number of pistons of different styles required to be
carried in stock at a supply house to meet all demands.
At each end of body 10 is a radially extending flange
14 which extends outwardly beyond the rest of the body.
This pair of spaced flanges define the ends of an annular

_ recess that goes entirely around the body. The third wall
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of this recess is the outside or peripheral surface 15 of
the body lying between the flanges. In this form of my
invention, the external surface 15 of the body is cylindri-
cal in shape except where it is interrupted midway between
the two flanges 14 by a rib 16 which preferably extends
around the body.

The sealing ring generally indicated at 20 is made of
rubber or'a rubber compound or of some similar material
having rubber-like characteristics. There are various syn-
thetic compounds which are resistant to the action of
hydrocarbons and therefore may be preferable in some
instances to natural rubber itself; yet these compounds
are all sufficiently similar to rubber in their physical prop-
erties of being easily deformable-and being resilient that
they may be included in the term “rubber-like material.”
" Sealing ring 20 is a continuous annular member
mounted upon metal body 10 in the recess between spaced
flanges 14. The ring extends radially outwardly beyond
flanges 14 so that the outer surface of the ring comes
into contact with the cylinder walls and the outer ends.
of the flanges are slightly spaced from the cylinder walls
but afford endwise support and engagement with the seal-
ing ring up to a short distance from the cylinder wall.

‘InFig. 1 the sealing ring is shown as it is when mounted
upon the piston -body but the piston is outside of the
cylinder in which it is to be used. This is referred to
as the normal or unrestrained position of the ring since
it is free of any peripheral confinement by the cylinder.

. It will be noted that the normal outside diameter of the
* sealing ring is slightly greater than the inside diameter

of the cylinder in which it is to be used, the inner face
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of the cylinder walls being indicated by the broken lines
22. The exact amount by which the normal diameter
of the sealing ring exceeds the diameter of the cylinder
depends to some extent upon various factors including
the phys1ca1 characteristics of the material from which
the ring is made and also the diameter of the cylinder.
In a typical case the diameter of the ring for a piston
for a:6/" cylinder when unrestrained exceeds the diameter
of the cylinder by about 34’" or about 4%. However,
with- a larger diameter or a relatively softer material or
by making changes in dimensions of the body, displacp
ment. of portions. of the. sealing rlng becomes easier so
that the proportional amount of oversize may be increased.

The outside diameter: of the sealing ring preferably is
a: little greater at' each end to improve contact of the
ring with the cylinder walls at the ends of the ring and
provide a wiping action over the cylinder wall which
cleans off abrasive particles. It may also be greater at
the center where the space:between the body and the ring
is greatest. The result is a slightly convex profile for
the sealing ring as seen in Fig. 1.

In its unrestrained or mnormal condition, it ‘will be
noticed- from Fig. 1, the insider diameter of the sealing
ring is at most points in excess of the outside diameter
of the piston body at points- between' flanges 14. This
leaves an annular space 21 between the body and the
ring which may be of variable size. In the embodiment
of Fig. 1, the inside surface of the sealing ring lightly
engages: the surface 15 of the recess in the metal body
near each end of the ring. At eithér side of this area
of engagement, the inner surface of the sealing ring Has
a slight inclination" relative” to- surface 15 of the piston
body so that the space between: the sealing ring and the
metal body is greatest at the center of the ring and is
tapered when viewed: in. cross section. - The sealing ring
is-centrally recessed- in order to receive body rib 16 which
reduces  longitudinal - strains due to high pressures and
frictional resistance.

The outside surface: of sealing ring 20 is preferably
provided with a number of circumferential grooves 23
which extend into:the body of the ring for a short dis-
tance: The width and depth of these grooves should be
such that they do not completely close when the ring
is: inside the cylinder and thereby they form a plurality
of annular edges which each have a wiping action over
the’ cylinder wall ‘as the’ piston. réciprocates, similar -to
the: wiping action of the leading edges 20a.

The piston, consisting of metal body 1€ with sealing
ring 20'mounted upon it, is forced endwise into the cylin-
der against the resistance offered by the ovérsized ring,
In order to-facilitate insertion of the piston, it is prefer-
able that the ends of the cylinder liner 24 be beveled or
tapered as indicated at 25 in Fig. 2. Movement of the
plston axially over this inclined surface 25 gives a wedg-
ing action which progressively compresses the piston ring
-as it is moved axially into the cylinder.

As may be seen from a comparison of Figs. 1 and 2,
when the sealing ring is confined by'the walls of the cylin-
der, the ring is deformed with respect to its nirestiained
shape by having most parts of it, though not necessarily
every portion, displaced radially inward. Although this
may. be regarded as:compressing the ring because the out-
side diameter is: reduced, the total volume of the ring
may remain substantially unchanged since the rubber-
like material is itself substantially incompressible. = Actu-
ally, there is a radially inward displacement' of most of
the sealing ring which is accompanied by a certain amount
of ‘axial displacement of portions of the ring, Thus it
will bé noticed that in Fig., 2 displacement inwardly of
the ring from its normal or unrestrained position: brings
it-into liquid-tight contact with outside surface 15 of the
piston body and also with the opposing faces of flanges 14.
These oppesing faces. of the two flanges are given a slight
iniclination. so that-they ‘converge outwardly in order to
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resist any tendency -of the ring to move out-of the recess
around the body.

Axial displacement of portions-of the ring is limited by
flanges 14 which also prevent relative axial movement
of the ring and body when the piston is in opération.
Axial displacement of the: outer portions of the- sealing
ring beyond flange 14 is relatively unlimited as shown by
the fact that the overall axial dimension of the ring at
its-periphery is slightly greater than that of the mietal body
10 whereas in the free or normal condition, the ring. and
body have substantially the same: maximum axial dirhen-
sion. As-shown.in Fig: 2, greoves 23 are narrowed down
at their outside ends; the material in the ribs between the "
grooves being displaced into the grooves: to some exterit
as a result of the confinement of the ring by: the cylinder
wall. The amount of axial elongatlon is variable and-can
be-controlled by the design. -

When: the assembled piston is: forced into the cylindef,
the outside diamieter of the sealing ring is reduced. and
the material of, the ring is placed under compressioii at
all positions- because of the confinement of. thie ring: by
the cylinder wall.;, This produces within the body of the
ring internal strains which .tend to expand the ring to-its
normal diameter and thus the ring presses tightly against
the cylinder wall at all times.. This tendency of the ring
to expand against-the wall is a result of the inherent
characteristics of the rubber-like: material' and is created
by the. compression -of the ring when: it is forced into the-
cylinder. - This expansive- tendency remains for a con-
siderable time since the ring as:a whole would nécessarily.
be worn- down: until its normal outside- diammeter when-un-
restrained. becomes equal to_the internal diameter of the
cylinder. before relieving: these strains. tending to expand
the ring.. The ring wears evenly around: its entire circum-
ference: thus providing an- effective pressure-tight fit for
as long as- outward tension- acts; This tendercy to ex-
pand presses the ring into fluid-tight engagement not only
with.the-cylinder walls-but also with the outside surfaces
of. the piston body, thus assuring a continuous pressure-
tight: seal with the ring at all locations.

It is preferred,. although not necessary, to provide rib
16 to assist flanges 14 in applying axially directed forces
to- the ring to- move it. within- the cylinder as the piston
reciprocates.

At and. just ‘behind: the leadmg edges 20a the ring is
preferably made with- a- greater diameter than: at the
cenfral portion because the ring.is long enough at these
ends to overhang the metal- body,. as seen in Fig. 2. Since

-the ring is thinner here- and not backed up by the more

or less 'semi-rigid portion of the ring between flariges 14,
this portion can be more easily displaced inwardly, there-
by conforming: readily to-variations in-the cylinder dia-
meter at all stages of piston-moverment, and providing an
effective - wiping action against” the  cylinder wall  that
prevents abrasive particlés from beingforced between thé
sealing ring and' cylinder wall. . Fluid pressure: acts to
force the-leading edges against: the cylinder wall.

There is shown in Fig. 3 a modified form of the inven+
tion in which body 10« of the piston is the same as already
described: except that body rib 16 has beén omiitted and:
replaced by a recess 26. - A complementary internal. rib
27 has been provided on sealing ring 20a to be received
in the recess to- transmit axially directed forces to the
sealing, ring.

Change in-the body shape has been made by sloping the'
peripheral surface 154 from the ends of the body towards
the central recess 26; so' that the two halves-of surface
15q are oppositely inclined with respect to:each other. In
this case, the inner surface of sealing ring 20a is made:
cylindrical; or substantially so. As a consequence, the
sealing ring and piston body engage each other at.or near
flanges 14! but are: normally slightly spaced apart at 21a
over most of the length of the: ring thus creating a cavity.
substantially as shown.: - Space 21a between the ring and:
the: body is tapered; viewed in. cross-section, with: its:
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greatest dimension at or near the center of the ring and
body.

The inner surface of the ring is provided with a plurality

of annular grooves 28, each of which forms a space or
cavity into which adjoining portions of the ring may be
displaced when the piston is confined within the cylinder.
These grooves serve much the same function as space 214,
since all these spaces allow the ring to be displaced in-
wardly, filling up these spaces to a greater or lesser
extent.
" The outer surface of ring 20a is made smooth, the
external grooves 23 of the previous form being omitted.
“The central portion of the ring is made a little thicker
than at either side of the center. This causes a little
greater stressing or compressing of the ring at the center
to force rib 27 into recess 26.

Another modified form of my invention is shown in
Fig. 4 in which piston body 105 is essentially the same
as shown in Fig. 1 except for the omission of rib 16.
Sealing ring 205 is likewise similar to the ring shown
and described in connection with Fig. 1 except that the
recess has been greatly enlarged in order to accommodate
a body of sponge rubber 3@ which is firmly glued to the
inside cavity of the sealing ring. .

In the form of piston shown in Figs. 1 and 2, the over-
sized sealing ring could be displaced inwardly when con-
fined by the cylinder because of the space normally
occurring between the body of the piston and the sealing
ring when the latter is free or unrestrained. This con-
dition exists in Fig. 4 because the body of sponge rubber
30 is compressible within its own volume, thus providing
an equivalent to the space 21 between the ring and the
metal body of the piston. However, this space occupied
by the sponge rubber does not entirely disappear when the
ring is confined it is simply reduced in size. It is at
all times filled by the sponge rubber which continues to
exert an outward pressure against the ring to expand
it against the cylinder wall: At the same time the pres-
sure of the sealing ring at its end-portions against the
body of the piston and in the middle section against the
sponge rubber body is adequate to provide a fluid-tight
seal with the metal piston body.

In Fig. 5 is shown another modification of my invention
in which the unitary body construction is replaced by a
two-piece body. The piston body indicated generally at

10¢ comprises a section 32 having a tapered bore adapted

to receive the tapered section on piston rod 124. The
second body section 33 has a central cylindrical bore
adapted to slide upon the cylindrical portion of piston rod
12a. The two body sections 32 and 33 telescope on each

other, have -complementary cylindrical surfaces which

slide on each other at 34. The cylindrical surface on body
section 32 is shorter than the corresponding surface on
body section 33 so that the two body sections come into
tight engagement along radial shoulder 35 but there is
a small clearance left between them at 36. A nut 38 is

screwed on to the end of the piston rod to bear against sec-

tion 33 and bring the two body sections into tight en-
gagement at shoulder 35. A fiber washer 39 may be in-
troduced if desired between the nut and body section 33
as a more positive seal against fluid leakage at this point.

Each of body members 32 and 33 is provided with a
radially extending flange 144 as and for the purposes
already described, the only change being that the oppos-
ing faces of flanges 14a are here lying in radial planes.
This is essential so that sealing ring may be expanded
simultaneously inwardly and outwardly thus facilitating a

pressure-tight fit even in a greatly worn or. oversized cyl-

inder. .

Sealing ring 20c may be of any of the designs already
described, but advantage is preferably taken of the di-
vision of the metal body into two parts to modify some-
what the diameter of the internal surface of the ring as
compared with the outside diameter of the surfaces 15¢ of
the body. . If the body is made of slightly larger external
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diameter than the inside of the ring, then as the two halves
of the body are moved axially together with the ring in
position between flanges 144, the inclined outer surfaces
15¢ of the body exert an expanding force on the ring. As
a result, the ring and body are brought into fluid-tight en-
gagement with each other. Also the ring can be expanded
readily to compensate for excessive wear or oversize due
to reboring. In practice it increases the volumetric factor
of expansion by about 50%.

This is not intended to replace the oversize character
of the ring, since it is originally made larger than the
internal diameter of the cylinder and is then compressed
radially inward, as described before, when the piston is
inserted in the cylinder. However, the final amount of
oversize may be somewhat increased by expanding the
ring to larger than its-original size by bringing the body
sections together. This construction is particularly use-
ful when liners or .cylinders are considerably worn by
abrasion and lightly scored or have been rebored to over-
size. .

From the foregoing description it will be apparent
that various changes may be made in the detailed sizes
or dimensions and arrangements of parts of my improved
piston without departing from the spirit and scope of my
invention. = Also, it is contemplated that other changes
than those specifically pointed out may be made while
still within the practice of my invention. Accordingly,
it is to be understood that the foregoing description is
considered to be illustrative of, rather than limitative
upon, the appended claims.

I claim:

1. A piston construction for use in a cylinder of a
reciprocating pump or the like that comprises: a centrally
located metal body adapted to be attached to a piston rod
for reciprocation within a cylinder; and an annular sealing
ring of rubber-like material surrounding and mounted
upon the metal body, said ring having a normal diameter
in excess of the cylinder diameter when free of externally
applied compressive forces so that when in place on the
body and confined within the cylinder the ring is under
radial compression at all positions and has internal strains
tending to expand the ring radially to its normal diam-
eter. ’

2. A piston construction as in claim 1 in which the
sealing ring has a plurality of circumferential grooves in
the outside surface that reduce in size to permit relocation
of peripheral portions of the ring when the ring is con-
fined within the cylinder.

3. A piston construction for use in a cylinder of a
reciprocating pump or the like that comprises: a metal
body of unitary construction provided with a central bore
to receive a piston rod for connection thereto, the body
having a pair of fixed radially extending flanges spaced
apart axially of the body and defining an annular recess

- around the body; and a sealing ring in the recess of re-

silient deformable material of substantially the same axial
dimension as the spacing between said flanges and ex-
tending radially beyond the flanges to engage the inside
wall of a cylinder when within and confined by the cyl-
inder, the normal outside diameter of the ring when ex-
ternally unrestrained being greater than the internal di-
ameter of the cylinder.

4. A piston construction for use in a cylinder of a
reciprocating pump or the like that comprises: a metal
body of unitary construction with a central bore to re-
ceive a piston rod for connection thereto, the body hav-
ing a pair of fixed radially extending flanges spaced apart
axially of the body and defining an annular recess around
the body; and a sealing ring in the recess of resilient de-
formable material of substantially the same axial di-
mension as the spacing between said flanges and extend-
ing radially beyond the flange to engage the inside wall
of a cylinder when within and confined by the cylinder,
the normal inside diameter of the ring when unrestrained
being in general slightly greater than the outside diam-
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eter of the body at said recess whereby there is normally
a slight clearance between the body and ring within the
recess.

5. A piston construction for use in a cylinder of a
reciprocating pump or the like that comprises: a fnetal
body provided with a central bore for connection to a
piston rod, said body having a pair of spaced radially
extending flanges with an intervening, outwardly facing
surface; and a sealing ring of rubber-like material sur-
rounding the body between the flanges and extending
radially outward beyond the flanges, the normal outside
diameter of the sealing ring when unrestrained being
greater than the internal diameter of said cylinder, said
ring having an inwardly facing surface; said surfaces nor-
mally being in contact at positions near said flanges and
otherwise spaced apart with slight clearance when the
ring is unrestrained, and said surfaces being in engage-
ment over substantially their whole areas when the ring
is within and externally restrained by said cylinder.

6. A piston construction for use in a cylinder-of a
reciprocating: pump or the like that comprises: a metal
body provided with a central bore for connection to a
piston-rod, said body having a pair of spaced radially
extending flanges with an intervening, outwardly facing
surface; and a sealing ring of rubber-like material sur-
rounding the body between the flanges and extending
radially outward beyond the flanges, the normal outside
diameter of the sealing ring when unrestrained being
greater than the internal diameter of said cylinder, said
ring having an inwardly facing surface; one of said sur-
faces being formed in two sections oppositely inclined to
the other surface whereby the two- suifaces are in contact
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at positions near the ends of the surfaces and are spaced
apart over their central portions when the ring is un-
restrained, and said surfaces being in engagement over
substantially their whole areas when the ring is within
and externally restrained by said cylinder.

7. A piston construction as in claim 6 in which the
metal body is formed in two relatively movable and sepa-
rable parts of which one part is adapted to be mounted
directly on the piston rod and the other part is mounted
on the one part, and the outwardly facing surface of the
body has two oppositely inclined sections formed one on
each of the two body parts.

8. A piston construction as in claim 6 in which the
inwardly facing surface of the ring is formed with a
plurality of annular grooves forming spaces into which
portions of the ring can be displaced when the ring is
confined within the cylinder.
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