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20 Claims,

This invention relates generally to punips and

in particular to an improved pump in which the

working fluid is prevented from contacting the
pump piston.

Since the advent of deep well drilling the slush
pumps generally available and adapted for work
of this type have been entirely inadequate to
operate efficiently for any appreciable period of
time without requiring frequent servicing or
- replacement of parts. In some instances of
drilling, the foreign material in the fluid pos-

sesses such cutting characteristics that the usual -

pump piston, if unprotected, is rendered entirely
useless within but several hours of pump opera-
tion. Efforts in the prior art to provide pumps
capable of operating satisfactorily with abrasive
fluids have resulted in the use of diaphragm type
pumps, pumps having a pair of expansible cham-
bers operatively associated with common piston

means, and reciprocating pumps having the pis--

tons thereof separated from the working fluid
by elastic protecting members. However, the
diaphragm pumps are generally so restricted in

operation as to be entirely inapplicable for well’

drilling. The pumps utilizing expansible cham-
bers are restrictéd in operation to relatively low
pressures.- Another disadvantage of these lat-
ter pumps is found in the fact that the fluid
pumped back and forth in the expansible cham-
bers by the common piston tends to leak past
the piston and collect in one of the expansible
chambers. Because of this leakage, the cham-

bers not only operate unevenly, but in some -
instances, the leakage to one of the chambers

may be such that breaking thereof occurs
through over expansion.

In some of the prior art pumps of reclprocat-
ing type, the piston is slidably supported in a
bearing portion formed in one of the walls of

the pumping chamber, with the working por--

tion of the piston extending into the chamber.
The elastic protecting member is’ positioned
about this working portion of the piston. As the

piston reciprocates, therefore, the elastic mem- .

ber is stretched so that the working portion is
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cause of the tendency of the expansibie portions. '

of the elastic member to seize: on the piston.

When this seizing occurs, the elastic member 1s
torn and must be replaced if permanent dam-

~age and Injury to.the piston and its bearmgs

is to be avoided.

It is an object of this invention, therefore. to.

provide an improved pump.

Another object -of this invention is to provide .

an improved pump for pumping abrasive fluids.
A further object of this invention is to provide

an improved pump capable of pumping abrasive
fluids under high pressures over a prolonged -
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operating period with a minimum of servicing.

Another object of this invention is to provide
& pump which is simple and rugged in construc-
tion, efficient in operation over a wide range
of operating pressures, and relatively inexpen-
sive in initial cost and upkeep.

Yet a further object of this invention is to
provide a pump for abrasive fluids in . which
the piston and its bearings are entirely separated

from the abrasive fluid and operated at all times

in an oil bath, whereby friction and wear in the
pump are reduced to a minimum.

Yet another object of this invention i3 to -

provide a pump having a protecting elastic mem-
ber enclosing the working portion of the pump
piston in which means are provided in a space
intermediate the piston working portion and the
sleeve -adapted to effect a counter pressure
therein for all operating positions of the pistod
which . is substantially equal to the operating
pressure in the pumping chamber. -

A particular feature of this invention ls found

in the provision of a pump in which the pump

piston is protected by an elastic member extend-

ing about the piston but radially spaced there- ;

from.. One end of the elastic member is sealed

to a portion of the pumping chamber and about"
-the piston bearing, while its opposite end extends:

over. the working end of the piston. . The space

- between the elastic member and the piston wall

always covered by the protecting member. These

attempts, however, to thus shield or protect
the piston in the reciprocating type pumps have
not been entirely satisfactory, particularly where -

high operating pressures are encountered, be-"

50

is filled with a substantially non-compressible
fluid" which- serves to. retain a spaced relation

_between the elastic member and the piston wall

for:all operating positions of the piston regard-
less of the fluid pressures in the pumping cham-
“ber. ‘Any seizing between the elastic member

and the piston wall is thus completely eliminated.
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More particularly, the invention provides means
for wvreventing the seizing of any expansible
portion of the elastic member by a moving pis-
ton within the elastic member in a manner such
that the member might he torn.

Further objects, features and advantages of
this invention will become apparent from the
following description when taken in connection
with the accompanying drawings, in which:

Fig. 1 is a plan view of a complete assemt.y of
the invention;

Fig. 2 is an enlarged longitudinal view partly
in section taken along the line 2—2 in Fig. 1;

Fig. 3 is a longitudinal sectional view illus-
trated similarly to Fig. 2 and showing parts
thereof in a changed position;

Fig. 4 is a transverse sectional view taken
along the line 4—4 in Fig. 2;

Fig. 5 is a view as seen along the line §—5
in Fig. 2; .

Fig. 6 is a fragmentary sectional view as seen
along the line 6—6 in Fig. 1;

PFig. 7 is a longitudina)l sectional view of a
modified form of the invention;

Fig. 8 iIs a longitudinal sectional view of yet
another modification of the invention; and

Fig. 9 is a transverse sectional view as seen
along the line 9—9 in Fig. 8.

The invention as illustrated includes a pair of
similar pump units operated in the usual manner
from common driving means through a crank
shaft and connecting rods. Each unit includes a
pumping chamber and a fluid chamber having a
separating wall with a bearing portion therein.
The pump piston is slidably supported in the
bearing portion and positioned across the fluid
chamber, with its working end extending into the
pumping chamber, while its opposite end is op-
eratively connected with a corresponding one of
the connecting rods above mentioned. An elas-
tic or rubber sleeve is positioned about the work-
ing end of the piston but is radially spaced there-
from with one end sealed to the separating wall.
On reciprocal movement of the piston, therefore,
the sleeve member is stretched to provide at all
times a protective wall about the piston and its
bearing portion located in the separating wall.
The fluld chamber is in fluid communication
with the space within the rubber sleeve, this space
and the fluid chamber being entirely filled with
a substantially non-compressible fluid. During
the reciprocation of the piston a counteracting
pressure occurs in the space for all operating
positions of the piston, which is substantially
equal to the operating pressure in the pumping
chamber so that a spaced relation between the
sleeve and the piston is retained regardless of
the magnitude of the operating pressures in the
pumping chamber. Because of this fluid space
all expansible pertions of the rubber sleeve are
positively prevented from seizing the piston. It
is contemplated that this fluid have lubricating
characteristics so as to provide for the operation
of the piston in an oil bath which is completely
closed from the atmosphere and from the work-
ing fluid in the pump.

With reference to thg drawings, the invention
is shown in Fig. 1 as comprising two similar
pump units 10 having pistons 12 operatively con-
nected with correspending connecting rods 13
which are connected for recinrocal movement to
a crank shaft {4, driven by suitable motor means
(not shown). Since each pump unit {0 is of
similar constructiongonly one of such pump units
will be referred to in the following description.
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Each pump unit 10 (Fig. 2) includes a casing
member 6 of substantially tubular shape and
formed with an enlarged portion IT and a por-
tion 18 of reduced section, the portion {7 having
a pumping chamber 20 therein with an inlet 9
and an outlet 21 controlled by suitable valve
means indicated as 22 and 23, respectively. The
inlets 18 and outlets 21 for each unit 10 are
connected to a common intake 5 and discharge
(5a, respectively. ‘A fluid chamber 24 is formed
in the reduced portion 18 and is separated from
the pumping chamber by a wall or inwardly ex-
tending annular shoulder 26 provided intermedi-
ate the two casing portions 1T and 8. The pis-
ton 12 is slidably supported in a bearing 27 formed
by the inner circumference or periphery of the
wall 26, and is positioned across the fluid chamber
24 with its working or end portion 28 extending
into the pumping chamber 28. The piston is
also slidably supported in a bearing portion 29
formed in another wall of the fluid chamber 24
and is thus seen to be slidably supported in the
casing 16 for reciprocal movement axially there-
of and into the pumping chamber 20. It is well
known in the pumping of abrasive fluids that
the pump piston and its bearings are to be pre-
vented from coming into contact with the work-
ing fluid to prolong their service life and to as-
sure a positive and efficient operation of the
pump. This protection of the piston 12 and
bearings 27 and 29 is accomplished in the pres-
ent invention by means now to be fully de-
seribed.

The piston portion 28 extending into the pump-
ing chamber 20 is enclosed by an elastic member
or sleeve 3! of substantially tubular shape hav-
ing an cpen end 32 and a closed end 33. The
inner diameter of the elastic member 3{ is great-
er than the diameter of the piston 12 so that in
its piston enclosing position a space 34 is formed
intermediate the peripheral surface of the pis-
ton portion 28 and the sleeve 31 over the entire
axial length of such portion. In one commercial
embodiment of the invention, this radial spac-
ing between the piston portion 28 and sleeve 3f
is about % of an inch. - However, any radial
spacing therebetwcen may he satisfactorily em-
ployed.

To define the space 34 intermediate the sleeve
3t and the piston portion 28 there is provided
at the end of this piston portion a plate or disc
36 of a diameter equal to the inner diameter
of the sleeve 31, and having an axially extending
projection 37 adapted to fit into a mating bore
37a formed in the end of the piston (2. It is
apparent, therefore, that when the sleeve 3! is
positioned about the piston portion 28 that its
sides are supported from such portion by the
disc 36 which is in abutting engagement with
the elastic sleeve 31 over the entire closed end 33
thereof. The open end 32 of the elastic or rub-
ber sleeve 3! is positioned about an annular
axially extending shoulder portion 38 of the bear-
ing 21, the outer diameter of the shoulder 38 be-
ing substantially equal to. the inner diameter of
the sleeve 31. With its end 32 positioned about
the shoulder 38, the sleeve 31 is moved inwardly
toward the separating wall 26 until it is in en-
gagement therewith. A sectional ring.39 (Fig. 4)
illustrated as formed of three sections, extends
ahout the sleeve 31 opposite the shoulder 38, its
inner periphery being of flat form and engaging
the sleeve 31, while its outer periphery is tapered
for mating engagement with one side of a ta-
pered or expansion ring 41, the opposite side of
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the ring 4{ being in mating engagement with a

tapered shoulder portion 42 provided on the cas-,

ing member i8. On bolting of the ring 41 to

the separating wall 28, as by screws 43, the sides.

of the sleeve 31 at its open end 32 are wedged
into a sealing engagement with the partition wall
28 about the bearing 21.

The assembly of the sleeve 3| about the pis-
ton portion 28 and its sealing engagement with
the separating wall 28 is easily accomplished
through the open end of the pumping chamber

20 which is normally closed with a cover plate

35. When the cover plate 35 is removed ample
working space is provided between the piston
portion 28 and the inner diameter of the casing
portion T for positioning of the sectional ring
39 and expansion ring 41 about the sleeve 31
and for a tightening of the screws 43.

From a consideration of Fig. 2, therefore, it
is seen that the sleeve member 3{ completely
encloses the piston portion 28 and the bearing

27 so as to prevent the contact of these parts
with the working fluid in the pumping chamber
20. The space 34 is connected with the fluid
chamber 24 through key ways or openings 44
formed in the bearing 27 and extended through
the separating wall 26. In practice it is con-
templated that the filuid chamber 24 and space
34 be filled with a substantially non-compres-
sible fluid having lubricating characteristics so
that the piston 12 operates in an oil bath which
is completely closed from both the atmosphere
and the working fluid in the pump. The lubri-
cating fluid is supplied through the opening 46
formed at the top of the fluid chamber 24, this
opening being plugged when the space 34 and
chamber ‘24 are completely filled. A packing
gland 47 is provided for the bearing 29 so that
any leakage of the lubricating fiuid from within
the space 34 and chamber 24 is practically elim-
inated.

The piston 12 is illustrated in Flg 2 as being
in its suction or rest position. On movement
of the piston 12 to.its working position, shown
in Fig. 3, the sides of the elastic member 31
are stretched or extended by virtue of the abut-
ting engagement of the disc 36 with the closed
sleeve end 33. When the piston is in its work-
ing position, the sleeve 31 may possibly flex ra-
dially inwardly a small amount. As was pre-
viously mentioned, the fluid chamber 24 and
space 34 are completely filled with a substan-
tially non-compressible fluid. Thus, although
the space 34 is dimensionally reduced somewhat
in a radial direction on movement of the pis-
ton 12 to its working position, it is also extended
axially so that the lubricating fluid substan-
tially fills the spaces 34 and 24 regardless of
the operating position of the piston. As a re-
sult any pumping pressure which occurs in the
pumping chamber 20 is counteracted by a sub-
stantially equal pressure in the chamber 24 and
space 34, by virtue of their substantially con-
stant volume and the non-compressibility of
the fluid therein. This counteracting pressure
in the space 34 intermediate the sleeve 3{ and
the piston portion 28, is always substantially
equal to the operating pressure in-the chamber
20 for all operating positions of the piston, and
is never greater than the working pressure since
it is responsive directly to such pressure. It
is apparent, therefore, that the forces applied
on the rubber sleeve 31 by the operating pres-
sure on the outside. and the resulting counter-
acting pressure on’ the inside act opposite to
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each other and radially of the sleeve 31 so as to
cancel each other with respect to producing any
stretching effects on the sleeve 31." Conse-
quentiy, the operating stresses on the sleeve 31
during the operation of the pump are limited
only to those stresses arising from the stretch-
ing thereof by the movement of the piston 12,

Where a pair of pump units, such as illus-
trated in Fig. 1 are operated with a common in-
take and a common manifold, it is readily ap-

- parent that the effecting of a counter pressure
"~ in the space 34, which is at all times equal to

the operating pressure in the chamber 2@ for
all operating positions of the piston prevents
injury to that piston which is at its suction
stroke, should a rock or the like be lodged be-
neath one of the inlet or outlet valves. When
this occurs during operation, it is of course
obvious that the operating pressure from one of
the units ‘will be immediately transmitted
through the valve which is held opened into the
pumping chamber 20 of the other unit, regard-
less of the fact that the piston for such other
unit is at its suction stroke. However, since the
counteracting pressure is substantially equal to
the operating pressure at all times, it is imma-
terial in the present invention as to what the
magnitude of the operating pressure is relative to
the stroke position of the piston.

By virtue of the above-descriled assembly of
the piston portion 28 and the sleeve 31, the ex-
pansible portions of the sleeve 31 are always pre-
vented from contacting or seizing the piston for

~ all operating positions of the piston. Tearing
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of the sleeve is thus completely eliminated re-
gardless of the working pressures in the pump-
ing chamber. In one commercial embodiment
of the invention, pressures as high as 1500
pounds per square inch were developed in the
pumping chamber 20 without in any manner im-
pairing the sleeve 3i{. This elimination of freez-
ing or seizing of the expansible portions of the
sleeve 31 with the piston provides for an effi-
cient operation of the pump over prolonged
periods of service without requiring frequent re-
placements of the sleeve 31 due fo tearing or
cof the piston and bearings resulting from any
abrading action. Also, the non-compressible
fluid in the fluid chamber 24 and space 34 func-
tions not only to provide for a counter pressure
in the space 34 equal to the operating pres-
sure in the cylinder 20, but because of its lubri-
cating characteristics serves also to provide for
an appreciable reduction in the mechanical frlc-
tion of the pump.

In the operation of the pump, it sometimes oc-
curs that the fluid from the space 34 passes about

" the rim of the plate 36 and accumulates between

80

85

70
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the disc 36 and the closed sleeve end 33. It seems
that this accumulation of fluid is the result of a
pumping action of the disc 36 relative to the sides
of the sleeve 31 at the end 33. It is readily ap-
parent that the fluid thus collected may assume

proportions such that the closed end of the sleeve

33 would be stretched or distended to a danger-
ous degree. To eliminate any accumulation or
collection of fluid resulting from this pumping
action, the disc 36 (Fig. 5) is formed with a plu-
rality of axially extending apertures 48 circular-
iy spaced and in registry with an annular groove
49 formed in the end of the piston 12 concentric
with the bore 3Ta. The annular groove 49 is in
fluid communication with the space 34 through
radially extending holes 51 also formed in the
piston. - Any liquid therefore, which might be
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collected or passed between the disc 36 and the
closed end 33 is thus immediately returned
through the above-defined fluid passages to the
space 34 so that the disc 36 is always in flush
engagement with the closed sleeve end 33.

In some instances of pump operation, it some-
times occurs due to the fluid leakage from the
chamber 24 about the piston 12, or for some other
reason, that the fluid after a period of pump
operation does not completely fill the chamber
24, 1t is sometimes desirable, therefore, to use
a pressure equalizing chamber such as that desig-
nated generally as 51 and illustrated in detail in
Fig. 6. The pressure equalizer includes a hous-
ing or casing member 52 having an elastic ex-
pansible member 53 of substantially tubular shape
open at each end thereof and extending across
an equalizing chamber 54 in the member 52. It
is contemplated that the pressure equalizer 51
be arranged adjacent the casing member 16 and
below the center longitudinal plane thereof. The
chamber 54 is provided with an opening 56 which
is connected with the fluid chamber 24 through
a conduit 57. One end of the expansible mem-
ber 53 is connected by a fluid line or pipe 58
with the pumping chamber 20, its opposite end
being connected with a sediment collecting mem-
ber or bowl 59. Each end of the expansible mem-
ber §3 is formed with a radially extending annu-
lar flange 61 having an axially extending portion
62 thereon for mating engagement with comple-
ment recesses formed in the casing 52, the con-
necting line 58 sealing the annular flange 61
at the upper end of the member 53 while the

casing for the bowl 59 is adapted for sealing the ¢

flange 61 at the lower end of the expansible mem-
ber 83. The member 53, therefore, although ex-
tending across the equalizing chamber 54 is thus
completely sealed therefrom.

When the pressure equalizer 51 is used with
the pump. sufficient fluid is added through the
opening 46 in the chamber 24 to completely fill
the equalizing chamber 54, the fluid ¢onnecting
line 57, the space 34, and the chamber 24. On
operation of the pump, therefore, the operating
pressure in the chamber 20 is transmitted into
the expansible member 53 which expands and
applies a pressure equal to the operating pres-
sure to the fluid in the equalizing chamber 54,
this pressure in turn being transmitted to the

- chamber 24 and into the space 34 intermediate
the sleeve 31 and the piston portion 28 to coun-
teract the operating pressure. It is readily ap-
parent that when the chamber 24, space 34, and
equalizing chamber 54 are not completely filled
with oil, that an air space may be formed in
the chamber 24. However, under normal condi-
tions the expansinn of the member 53 in response
to the operating pressure,n the chamber 20 will
always be sufficient to compensate for this slight
deficiency in the volume of fluid. Because of
this compensating action of the expansible mem-
her 53 a countferacting pressure within the spare
34 substantially eaual to the operating pressure
in tha chamber 20 is always assured. In prac-
tice it is contemnlated that suitable pressure
gauges 24a and 20a (Fig. 7) be connected with
the fluid chamber 24 and with the pumping
chamber 28, respectively. Since the counteract-
ing pressure is alwavs substantiallv eaual to the
operating pressure, these gauges will indicate the
same readings when there is sufficient fAuid in
the chamber 24. However, when the fluid in the
above-deflned chambers decreases to an extent
such that the expansible portions of the sleeve
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31 approach a contacting position with the pis-
ton portion 28, this decrease in the counteract-
ing pressure will be readily indicated by a lower
reading on the gauge 24a relative to the gauge
20a so that fluid may be supplied to these cham-
bers before any damage occurs to the sleeve 34
or the piston 12,

By virtue of the connection of the expansible
member 53 with the pumping chamber 20, it is
readily apparent that the abrasive materials in
the working fluid will tend to accumulate in this
member. Since any appreciable accumulation of
sediment or material in the tube would impair
its function in effecting a pressure in the space
34 counter to the operating pressure in the cham-
ber 20, it is desirable that the expansible member
be kept relatively clean at all times. This clean-
ing of the tube 53 is accomplished in the present
invention by the sediment collecting bowl §9 pre-
viously mentioned, connected to the bottom of
the expansible member 53 and adapted to be
completely flushed or cleaned on opening of a
valve 64 connected thereto. It is obvious, of
course, that a thorough cleaning of the expansi-
ble member 53 and bowl 59 is readily and quick-
Iy obtained by simply opening the valve 64 when
the pumbp is in operation.

The modified forms of the invention illustrated
in Figs. 7 and 8 are substantially similar in all re-
spects to the invention as described relative to
Figs. 2 and 3. Similar numerals of reference,
therefore, will be used to designate similar parts.
With reference to Fig. 7, that porticn of the pis-
ton 12’ which extends within the fluid chamber
24 and operating chamber 20 is formed in the
periphery thereof with a pair of diametrically
arranged axially extending grooves 63. The
grooves 63 are connected together in the piston
portion 28 by a diametrically extending aperture
66. The piston portion 28 is integrally formed at
its outer end with a radially extending annular
flange 67 having an outer diameter which is sub-
stantially equal to the inner diameter of the rub-
ber sleeve member 31’. The closed end 33’ of the
sleeve 31’ is formed with an axially projecting cir-
cular rim 68 on the outside thereof which is
adapted to be received in mating engagement in
an annular recess 69 formed in a holding plate
T1. Within the closed end 33’ of the sleeve 31’
positioned between the piston portion 67 and the
holding plate T1, screws 12 are extended through
the plate and sleeve member for threadable en-
gagement in the end of the piston {2’, whereby to
rigidly hold the piston portion 67 against the
closed end 33’ of the sleeve. The piston flange 67
serves to space the sides of the sleeve 31’ radially
from the piston portion 28 to provide a space 34
which extends completely about the piston portion
28 and intermediate such portion and the
sleeve 31’,

The thickness of the sides of the tube 31’ near
1ts open end 32’ are progressively increased in.one
direction, so that such sides are outwardly ta-
pered at the end 32’. This open end 32’ of the
sleeve is positioned about the axially extending
portion 38 of the piston bearing 2T with the ex-
treme end of the sleeve 31’ engaging the separat-
ing wall 26 dividing the fluid chamber 24 and the
pumping chamber 20. A sealed engagement of
the sleeve 31’ with the wall 26 is accomplished hy
an expansion ring 13 which has a taner formed
on its inside periphery corresnonding to the taper
on the sleeve 31’ at its end 32’. It is ohvious. of
ocourse, that as the ring 73 is drawn toward the
separating wall 26, as by screws 74, the sides of



2,342,006

the sleeve 31’ at its end 32’ are wedged or pressed
between the bearing projection 38 and the ring 713
for sealed engagement relative to the separating
wall 26.  Since the grooves 63 extend at all times
into the space 34 within the sleeve 31’ and into
the fluid chamber 24, it is readily apparent that
the space 34 and chamber 24 are in fluid com-
munication for all operating positions of the pis-
ton 2. In the assembly of this modified form of
the pump, ready access is had to the sleeve 31’
and to its sealing means on removal of the cover
plate 35 hereinabove fully described.

The operation of this modification is similar to
the operaticn above described for the pump illus-
trated in Fig. 2, and a further description of such
-operation is believed to be unnecessary.

With reference to Fig. 8 the casing member 16
is seen to be comprised of a pair of separable cas-
ing portions 76 and 171 which are coupled together
at mating engaging flange portions 78 and 19, re-
spectively. The flange portion 18 is extended in-
wardly of the casing portion 1T to provide a
bearing 81 for the piston 82, the piston being
further slidably supported in -the bearing 29
formed in a wall of the fluid chamber 24.  The
piston 82 over that portion thereof which extends
within the fluid chamber 24 and operating or
pumping chamber 20 is formed with an axially
extending bore 83. Radially extended through the
biston 82 for registry with the bore 83 are aper-
tures 84 (Figs. 8 and 9) which are ‘arranged so
as to be positioned within the fluid chamber 24
for all operating positions of the piston 82, Aper-
tures 86 are similarly formed near the opposite
end of the bore 83 and positioned so as to be ar-
ranged within the space 34 intermediate the pis-
ton portion 28 and the elastic sleeve member 31.
It is thus ssen that the space 34 and the fluid
chamber 24 are in fluid communiecation for all
operating positions of the piston 82,

The piston portion 28, which is within the op-
erating chamber 20, is prov1ded with a disc 36’
having a -threaded portion 317’ adapted to be
threaded in the end of the bore 83. The disc 36’
is of a diameter substantially equal to the inner
diameter of the sleeve 31 and is in abutting en-
gagement with the closed sleeve end 33 and is
similar in all respects to the disc 36 above de-

10

S5
pumps may be operated with or without the pres-

sure equalizer 51 fully explained above and illus-
trated in Fig. 6. It is, of course, obvious that

_the lubricating fluiq used in the chambers 24

and 34 has characterislics, such as, for example,
those characteristics of castor oil, which will not
in any way injure the elastic protectmg members
for the pump pistons.

The invention is thus seen to provide a pump
in which the pump piston and its supporting
bearings are-prevented from coming into con-

- tact with the working fluid, and which operate
“at all times in: a completely enclosed oil bath.

15

This lubricating oil is utilized in a chamber which
is formed. intermediate the elastic protecting
sleeve member and the peripheral surface of the
working end of the piston, to provide for a coun-

- teracting pressure in such space which is at all

20

times: substantially equal to the operating pres-
sure in the pumping chamber. By virtue of this

- counteracting. pressure which occurs for all op-
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erating positions of the piston, the piston is al-
ways spaced radially from the sleeve so that any

"seizing. of the piston with the expansible - por-

tions of the rubber sleeve is positively eliminated
regardless of the magnitude of ‘the operating
pressures in the pumping chamber. -

Although the present invention has been de-
scribed with reference to several preferred em-
bodiments thereof, it is to be understood that it
is not to be so limited since modifications and
alterations therein can be made which are within
the full intended scope of this: 1nvent10n as de-
fined by the appended claims,

I claim:

1. In a pump including a chamber havmg a
wall portion, a reciprocating piston slidably sup-
ported in said wall portion and having a portion
thereof extending into said chamber, an elastic
covering concentrically positioned in a radially
spaced relation about said piston portion having
one end sealed to said wall portion and its oppo-
site end supported at the end portion of said pis-
ton portion, with said covering being. distended
in a substantially axial direction on reciproca-

- tion of said piston, and means intermediate said

scribed.  The sides of the sleeve 31 at its open

end 32 are rolled back or folded about a ring mem-
ber 88 which is then positioned in an annular re-
cess 89 formed in the inner peripheral surface of
the casing portion 16 at the flange 18, the recess
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89 being open on that side of the flange which = -

engages the flange 19. - With the open end 32 of
the sleeve 31 thus assembled with the ring 88 and

positioned in the recess 89 a positive sealing of -

the sleeve 31 with the flange 19 is accomplished
on ‘the coupling together of the.casing portions
16 and 11, as is clearly obvious from a considera-
tion of Fig. 8. The piston portion 28.and the
bearing 81 are thus entirely enclosed by the sleeve.
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31 and prevented from coming into contact with -

any of the working fluid in the chamber 20. - Dur-
ing the operation of the pump the apertures 48’
and §1’ and the annular recess 49’ function in'a

manner similar to that fully described above for .

the similar piston parts of Pigs. 2 and 3.

In the modified forms of the invention shown =

in Figs. 7 and 8, it is to be unhderstood that a

counteracting pressure is effected in the space 34"

intermediate the elastic sleeve members and the
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piston which functions at all times of pump op-" -
. eration to prevent any seizing of the piston with

the expansible portions of the sleeve. Also, these

piston and covering for retaining said spaced
relation and preventing the extensible portions
of said covering from seizing the piston for all
operating positions of said piston.

2. A pump including a casing having a ﬂuxd
chamber and a pumping chamber, partition
means separating said two chambers having a

‘bearing portion therein, a piston slidably sup-

ported in said bearing portion, positioned across

- -said fluid chamber and having a portion extend-
ing into. said pumping. chamber, and an elastic

covering concentrically arranged in spaced rela-
tion about said piston portion and having one

end 'in- sealed engagement with said partition

means, with its opposite end being closed and
supported at the end of said. piston portion so
that said covering is.expanded axially on move-

‘ment of 'said- pisten, said piston having axially

extending grooves in the periphery thereof fluid
connecting. said fluid chamber with the space
between said elastic covering and said piston, with
said fliid chamber and space being filled with a

. substantially ‘non-compressible fluid to provide

for a pressure in said space which is substantial-
1y equal to the working pressures in said pump-
ing. chamber so that the expansible portions of
said covering are held away from said piston por-

u~ tion for all operating positions of said piston.

3. A pump mcludmg a casing having & pump-
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ing chamber and a constant volume fluid cham-
ber, bearing means arranged between said two
chambers, a piston slidably supported in said
bearing means for reciprocal movement posi-
tioned in said fluid chamber and having a por-
tion in said pumping chamber, an elastic cover-
ing concentrically arranged in a spaced relation
about that portion of the piston in said pumping
chamber, means sealing one end of said covering
about said bearing means, with the opposite end
of said covering being closed and supported at the
end of said piston portion with said covering be-
ing axially extended. on movement of said pis-
ton, and means fluid communicating said fluid
chamber with the space between said covering
and piston portion, with the fluid in said space
being substantially non-compressible so as to re-
tain said spaced relation and prevent any seiz-
ing of the extensible portions of said covering
with said piston portion for all operating posi-
tions of said piston.

4. In a pump including a casing having a
pumping chamber and a fluid chamber arranged
in substantially longitudinal alignment, bearing
means arranged between said two chambers, pis-
ton means slidably supported in said bearing

means, positioned across said fluid chamber and

having an end portion extending into said pump-
ing chamber, an elastic covering arranged about
said piston portion and radially spaced there-
from, means sealing one end of said covering to
said casing and about said bearing means, with
the opposite end of said covering supported atthe
outer end of said piston portion, means fluid
connecting said fluid chamber with the space in-
termediate said covering and piston portion, a
pressure equalizing chamber having an expansi-
ble member therein sealed from said equalizing
chamber, means connecting said fluid and equal-
izing chambers, and means connecting said ex-
pansible member with said pumping chamber,
said expansible member being responsive to the
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pressures in said pumping chamber to apply a i

counteracting pressure to the fluid in said fluid
chamber and space so that a radially spaced re-
Jation between said elastic covering and piston
portion is retained for all operating positions of
- said piston.

5. In pumping means including a pumping
chamber operatively associated with a reciprocat-
ing piston having an end portion extending into
said chamber through a wall thereof, the combi-
nation of means for protecting said piston from
the fluid being pumped including an elastic tu-
bular member placed in a radially spaced relation
about said piston portion, means sealing said
member at one end with said chamber wall, with
the opposite end of said sleeve being fluid tight
and operatively connected to said piston portion,
an equalizing chamber having an expansible
member therein sealed from said equalizing
chamber, means connecting said equalizing
chamber with the space intermediate said elastic
member and piston portion, and means connect-
ing said expansible member with said pumping
chamber, with said equalizing chamber and space
being filled with a substantially non-compressible
fluid, said expansible member being responsive to
the operating pressures in said pumping cham-
ber so that a counteracting pressure is provided
in said space which is substantially equal at all
times to said pumping chamber pressure whereby
the said radially spaced relation between said tu-
bular member and piston portion is retained re-
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gardless of the magnitude of the operating pres-
sures in such pumping chamber.

6. Means for pumping & fluid having abrasive
materials therein including a8 pumping chamber
operatively associated with a reciprocating piston
having an end portion extending into said cham-
ber through a wall thereof, an elastic covering
positioned about said piston portion but radially
spaced therefrom, means sealing said elastic cov-
ering at one end to said chamber wall, with its
opposite end being fluid tight and operatively
connected to said piston portion, with reciproca-
tion of said piston distending said elastic cover-
ing, a pressure equalizing chamber having an ex-
pansible member therein sealed from said equal-
izing chamber, means connecting said equalizing
chamber with the space intermediate said elastic
covering and piston portion, with said space and
equalizing chamber being filled with a substan-
tially non-compressible fluid, means connecting
said expansible member at one end with. said
pumping chamber, with said expansible member
operating to apply a counter pressure in said
space substantially equal to the pressure in said
pumping chamber so that said radially spaced
relation is retained at all times of pump opera-
tion, and a sediment collecting bowl connected to
the opposite end of said expansible member so
that said expansible member is always freely ex-
pansible over its entire length.

7. In a pump having a pumping chamber with
a wall portion, bearing means in said wall por-
tion, a reciprocating piston slidably supported in
said bearing means with a portion thereof ex-
tending into said chamber, a tubular elastic
member concentrically positioned about said pis-
ton portion, said elastic member being closed at
one end and open at its opposite end, means on
said piston portion for spacing said elastic mem-
ber radially from said piston portion, means seal-
ing the open end of said elastic member to said
chamber wall portion and about. said bearing
means, with said elastic member being extended
axially on reciprocation of-said piston so that the
volume of the space between said elastic member
and piston portion is substantially constant for
all operating positions of said piston, said space
being filled with a substantially non-compressi-
ble fluid to continuously retain said spaced rela-
tion, and means for preventing fluid leakage from
said space.

8. In a pump having a pumping chamber with
a wall portion, bearing means in said wall por-
tion having an annular flange extending axially
Into said chamber, a piston slidably supported in
said bearing means with the working portion
thereof positioned within said chamber, a tubular
elastic member concentrically arranged in a
spaced relation about the working portion of said
piston with said elastic member being of an inner
diameter at one end substantially equal to the
outer diameter of said anntilar flange so as to be
positioned thereon, and the outer periphery of
said elastic member at said one end being ta-
pered, a ring member having a tapered inner pe-
riphery adapted for mating engagement with the
outer periphery of the elastic member at said one
end, and means for drawing said ring member
toward said wall portion to seal said one end rei-
ative to said bearing means, with the opposite
end of said elastic member being fluid tight and
operatively engageable with the outer end of the
working portion of said piston.

9. In a pump having a pumping chamber with
a wall portion having a bearing therein, a piston
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slidably supported in said bearing with its work-
ing portion extending into said chamber, an elas-
tic member radially spaced about said working
portion, means sealing said elastic member at one
end to said wall portion and about said bearing
including a ring member having an inner diame-
ter substantially equal to the outer diameter of
the elastic member at said one end, with said one
end being inserted in said ring and turned back
thereon, retaining means positioned about said
elastic member and having an annular recess
therein adapted to receive said ring member with
said one elastic member end turned thereon, and
means for drawing said retaining means toward
said wall portion to clamp said one elastic mem-
ber end between said retaining means and wall
portion and seal said one elastic member end rel-
ative to said wall portion, with the opposite end
of said elastic member being supported at the
outer end of said piston working portion.

10. In a pump having a casing with a pumping
chamber therein, and a bearing in a wall of said
casing having an axially extending annular por-
tion projecting into said chamber, a piston slid-
ably supported in said bearing means with the
working portion thereof positioned in said cham-
ber, an elastic member about said working por-
tion but radially spaced therefrom, said . elastic
member being of an inner diameter at one end
substantially equal to the outer diameter of said
annular portion so as to be inserted thereover,
ring means positioned about said elastic member
at said one end, said ring means having an outer
periphery of tapered form, a retaining ring with
a tapered inner periphery adapted for mating en-
gagement with the outer periphery of said ring
means, and means for drawing said retaining
ring toward said casing wall and against said ring
means to seal said one elastic member end about
said bearing, with the opposite end of said elastic
member being closed and supported at the outer
end of the working portion of said piston.

11, In a pump having a pumping chamber and
8 fluid chamber arranged in longitudinal align-
ment with said pumping chamber, separating
means between said two chambers including a
bearing portion, piston means slidably supported
in said bearing portion, positioned across said
fluid chamber and having a working portion
thereof extending through said separating means
into ‘said pumping chamber, an elastic member
positioned about said piston portion but radially
spaced therefrom, said elastic member having an
open end sealed to said separating means about
said bearing portion, with its opposite end being
fluid tight and operatively engageable with said
piston working portion so that said elastic mem-
ber is distended on operation of said piston, said
‘working portion having an axially extending bore
therein, with radially extending apertures con-
necting said bore with said fluid chamber and
the space intermediate said elastic member and
the piston working portion for all operating posi-
tions of the piston, with the fluid in said space
and fluid chamber being substantially non-com-

pressible and providing for a counter pressure-

against the pressure in said pumping chamber
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such that the distensible portions of said elastic .

member are prevented from seizing on said piston
working portion at all times of pump operation.

12, In a pump having a pumping chamber with
a wall portion, said chamber having a pressure
therein, a reciprocating piston slidably supported
in said wall portion having a working portion ex-
tending within said chamber, elastic means.open
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at one end for enclosing said working portion in
& concentric radially spaced relation, means seal-
ing said open end to said wall portion, with the
opposite end of said elastic means being fluid
tight and operatively connected with the end of
said working portion so that the elastic means is
axially extended on reciprocation of said piston,
and means in the space intermediate said elastic .
means and working portion capable of continu-
ously exerting a force radially outwardly over the
inside portions of said elastic means which is
equal and opposite to the force applied radially
inwardly on said elastic means by the pressure in
8 chamber to retain said spaced relation and pre-
vent seizing of the extensible elastic means por-
tions with said piston working portion for all op-
erating positions of said piston.

13. In a pump including a pumping chamber
having a wall portion, a piston slidably supported
in said wall portion having a working portion re-
ciprocally movable in said pumping chamber to
working and rest positions, an elastic member
concentrically positioned in s radially spaced re-
lation about said piston working portion when
the same is in said rest position, means for seal-
ing one end of said elastic member to said wall
portion, with the opposite end of said elastic
member being fluid tight and supported at the
end of said working portion, said space being
filled with a substantially non-compressible fluid,
with said elastic member on movement of said
piston portion from a rest to a working position
being extended in.a substantially axial direction
so that the radial dimension of said space is sub-
stantially constant for all operating positions of
said piston, with said fluid being capable of re-
taining a radially spaced relation regardless of
the pressure in said pumping chamber.

14, In a pump having a casing with a pumping
chamber, a reciprocating piston slidably support-
ed in said casing with a portion.extending into
said chamber, elastic means radially spaced about
said piston portion, means sealing one end of said
elastic means to said casing, with the other end.
of said elastic means being fluid tight and opera-
tively connected with the end of said piston por-
tion, with movement of said piston axially ex-
tending said elastic means so that the radial di-
mension of said space is substantially constant
for all operating positions of said piston, said
space being filled with a substantially non-com-
pressible fluid, and means preventing fluid leak-

‘age from said space such as to undesirably reduce

such space, said elastic means being responsive to
the pressures in said pumping chamber to apply
an equal counteracting pressure to the fluid in
said space, with said fluid retaining a radially
spaced relation between the extensible portions
of said elastic means and piston portion for all
operating positions of said piston,

15, A pump having chamber means including a
pumping chamber and a fluid chamber of con-
stant volume, a wall portion intermediate said
two chambers, a reciprocating piston positioned
across said fluid chamber and slidably supported
in said wall portion and having a portion in said
pumping chamber movable to a rest and working
position, an elastic covering concentrically posi-
tioned in a radially spaced relation about said
piston portion when the same is in a rest posi-
tion, means for sealing one end of said covering
to said wall portion, with the opposite end of said
covering being supported on said piston portion:
to provide for a sealed space about said piston
portion, means fluid connecting said space with
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sald fluld chamber, said space and chamber being
substantially filled with a non-compressible fluid,
and means preventing the leakage of said fluid
from said chamber and space, said covering on
reciprocation of said piston being extended in a
substantially axial direction so that the radial
spacing thereof remains substantially constant
for all operating positions of a piston, whereby
said spaced relation is retained by said fluid for
all operating positions of said piston regardless of
the pressures in said pumping chamber.

16. In a pump having chamber means includ-
ing a pumping chamber with a pressure therein
and a constant volume fluid chamber, with said
two chambers being separated by a wall portion,
bearing means in said wall portion, a reciprocat-
ing piston slidably supported in said bearing
means and positioned across said fluid chamber
with a portion thereof movable within said
pumping chamber, elastic means open at one end
and closed at the other end thereof concentri=
cally positioned about said piston portion in a
radially spaced relation, means sealing the open
endl of said elastic means, about said bearing
means and with said wall portion, means opera-
tively connecting the closed end of said elastic
means, and said piston portion so that said sleeve
is axially extended on reciprocation of said pis-
ton, means fluid connecting said space intermedi-
ate said elastic means, and piston portion with
said fluid chamber, with said space and fluid

chamber being filled with a substantially non- -

compressible fluid, and means retaining said fluid
within said space and fluid chamber, with the
pressure in said pumping chamber exerted radi-
ally against said elastic means, being rendered
ineffective to substantially radially deflect the
elastic means, toward said piston portion be-
cause of the equal counter-acting pressure pro-
duced in said space and fluid chamber by the
fluid therein. ‘

17. In a pump including in combination a wall
defining a pumping chamber having an end and
a piston movable in said wall having a portion in
said pumping chamber, the means’for protecting
the circumferential surface of the piston in the
pumping chamber including an elastic covering
therefor supported at one end on said wall and at
the other end on the piston at its end portion,
with said covering spaced radially from said cir-
cumferential surface to provide a space there-
between and expansible substantially axially upon
movement of the piston in said pumping chamber,
fluid chamber means fluid-connected with said
space, fluid in said fluid chamber means and in
said space, expansible means within said fluid
chamber means sealed against entry of said fluid
but in contact with said fluid and having a cham-
ber therein fluid-connected with the pumping
chamber, with said expansible means being mov-
ably responsive to pressure in said pumping cham-
ber and operating on said fluid in said chamber
means gnd said space to maintain a counter-
pressurg in said fluid chamber means and said
space corresponding to the pressure in the pump-
ing chamber.

18. In a pump, the combination including a
movable piston having a circumferential surface,
piston bearing means including a wall, means
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defining a fixed fluid chamber on one side of said
wall and an expansible fluid pumping chamber
on the other side of said wall with said expansible
fluid chamber surrounding said circumferential
surface of said piston on the other side of said
wall, one end of said expansible fluid chamber
being fixedly supported at the wall and the other
end being supported on said piston and movable
therewith, fluid in said fixed fluid chamber and in
said expansible fluid chamber acting in said ex-

"pansible fluid chamber to space the wall thereof

radially from the corresponding surface of the
piston covered thereby, said wall having aperture
means therein fluid-connecting said two cham-
bers, and with said expansible fluid chamber ex-
panding in a substantially axial direction upon
axial movement of the piston and said fluid in
said expansible fluid chamber means meanwhile
maintaining a spaced relation between the ex-
pansible fluid chamber wall and the corresponding
surface of the piston. ‘

19. In a pump which includes means defining a
pumping chamber having an opening in one wall
thereof, piston means having a portion extending
within said chamber through said opening and
means supporting said piston means for recipro-
cating movement; the combination for protecting
said piston portion which comprises an elastic
member having walls spaced apart from the outer
surfaces of said piston portion, means providing a
sealed connection between one end of said elastic
member and said wall, said elastic member also
being supported by said piston portion for disten-
sion axially of said piston portion in response to
reciprocation of said piston means, and means
intermediate said piston portion and said elastic
member for maintaining the spaced-apart rela-
tionship between the outer surface of said piston
portion and the walls of said elastic member dur-
ing reciprocation of said piston means, thereby to
prevent the walls of said elastic member from
seizing said piston portion at any time during
movement of said piston portion.

20. In a pump which includes means defining a
pumping chamber having an opening in one wall
thereof, piston means having a portion extending
within said chamber through said opening and
means supporting said piston means for recipro-
cating movement; the combination for protecting
said piston portion which comprises a walled
elastic member on said piston portion and having
one end portion thereof engaged by the end of
said piston portion, the walls of said elastic mem-
ber being spaced apart from the side surfaces of
said piston portion, means providing a sealed
connection between the other end portion of said
elastic member and said wall, whereby the walls
of said elastic member are distended in response
to reciprocation of said piston means, and means
disposed between the side surfaces of said piston
portion and the walls of said elastic member for
maintaining the spaced-apart relationship be-
tween the walls of said elastic member and said
side surfaces, thereby to prevent the walls of said
elastic member from seizing said piston portion
at any point in the movement of said piston
means. :

CECIL W. SMITH.



