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10 Claims.

Our invention relates to a cylinder construc-
tion especially suited for use in mud pumps which
are used in conjunction with rotary well drilling
operations to pump a mud mixture down through
s drill pipe during drilling operation.

Although the invention has utility with vari-
ous types of devices wherein a piston operates
within & cylinder, it is of special utility with
pumps employed for the pumping of liquids con-
taining solid or abrasive substances, and for the
purpose of briefly disclosing the invention with-
out limiting its use, we shall herein explain the
invention with relation to the fluld or working
end of a power driven mud pump of double act-
ing type, used in the rotary system of deep well
drilling. Pumps of this character have a cyl-
inder in which a piston is operated by means of
a piston rod and the ends of the cylinder are
connected to pumping or working chambers, each
of which chambers has assoclated therewith a
suction valve and a discharge valve, so that as
the piston is reciprocated fluid will alternately be
drawn into and discharged from the working
chambers at the ends of the cylinders. In view
of the fact that the material pumped, for exam-
ple drilling mud, is of an abrasive character,
the wear on the cylinder wall is ordinarily quite
severe and it hag become a practice to provide
for the cylinder a replaceable steel liner which is
secured in the cylinder opening between the
working chambers of the pump. .

It is an object of the invention to provide a
heavy duty pump construction having a replace=
able cylinder of simple form and effective, yet
inexpensive, means for holding the cylinder in
operative position in the pump body.

It is an object of the invention to provide a
cylinder of removable or replaceable character,
and novel means whereby the ends of this cylin-
der may be effectively sealed in a pump body
so that leakage along the exterior of the cylin-
der is substantially prevented.

A further object of the invention is to provide
in s pump construction having a replaceable
cylinder or liner, a sealing means for sealing off
both ends of the liner, this sealing means being
so constructed that it is not subjected to alter-
nations of applied pressure due to-operation of
the pump, thereby achieving extended useful life
in the sealing members employed.

" A further object of the invention is to provide
a structure of the character set forth in the fore-
going wherein a replaceable liner is moved into
and out of operative position between spaced
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working chambers, with the Intermediate portion 55

of the liner exposed to the exterior, without dis-
turbing the spaced relation of the working cham-
bers and without the necessity of dismantling
the pump structure.

An additional object is to provide a cylinder
of removable or replaceable character and novel
means for sealing the ends of the cylinder- so
that leakage along the exterior of the cylinder
is substantially prevented and means for equal-
izing the effectiveness of the seals at each end
of the cylinder.

A further object is to provide in a pump con-
struction of the character described sealing
means for the ends of a replaceable cylinder,
which sealing means may beg adjusted to a cer-
tain extent while the pump is in operation.

A further object is to provide in a pump of
the character described a replaceable cylinder
or liner, which cylinder is & simple cylinder of
uniform diameter externally as well as internally,
involving a reduction in manufacturing time and
cost over replaceable liners now employed, hav-
ing collars formed thereon or threaded to receive
flanges or otherwise requiring special machine
operations. z

The present invention lends itself readily to a
pump construction wherein the replaceable cyl-
inder extends across an open face between two
hollow pump bodies so that any leakage which
might occur around either end of the cylinder
will flow to the exterior of the pump and be
there visible so that the attendant will have
knowledge of the leakage around the cylinder.
In ordinary pump construction, the replaceable
liner is held in a bore which is completely en-

£

‘closed, with the result that when leakage occurs

around the exterior of the liner due to failure
of the packing means, such leakage cannot be
ohserved from the exterior, but eventually makes
itself known through the drop in the efficiency
of the pump. When the material being pumped
contains abrasive substances, extended leakage
around the exterior of the pump will often re-
sult in cutting of channels in the walls of the
bore in which the liner is placed. In the pump
construction disclosed herein, any leakage which
may pass out around the exterior of either end
of the replaceable cylinder or liner will be visible.
from the exterior, thereby bringing to the at-
tendant immediate knowledge of the failure of a
seal around the replaceable cylinder, so that he
may then take steps required to correct this
condition. :
Further objects and advantages will be brought
out in the following part of the specification.




___ing portion of & pump embodying our inven-

‘and have working chambers 13 and (4.
~hollow bodies 11 and 12 have valve pots 15 and

held by pressure means to
" scribed.
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Referring to the drawing which is for illus-
trative purposes only, . :
Fig. 11s a plan view In section of the operat-

tion.

2—20of Fig. 1.

Fig. 1 shows the pumping end 10 of a pump
having a suitable power end, not shown, the
pumping end comprising one or more pairs of
hollow bodies If and 12 which are spaced ';hpu't

ese

Fig. 2 1s a sectional view taken along the line
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18 respectively disposed on a vertical axis and

these valve pots have intake and discharge valves,
the Intake valves 17 only being shown in the
drawing, the discharge valves being in the upper
part of the valve pot. '

The hollow bodies || and 2 are rigidly con-"

nected by fluld intake and discharge members,

. mot shown, and have adjacent walls I8 and 9,

and are separated, as stated, by an open space
20. The hollow bodies |1 and 12 are provided
with aligned liner openings 21 and 22 respec-

‘tively to receive the end portions of replaceable
‘lners 23, the liner opening 21 being somewhat ,
_larger than the opening 22 for a purpose to be

more fully disclosed hereinbelow. The liner open-
ing 22 has a flanged seat 24 against which the
end portion 28 of the liner 23 engages, and is
be hereinafter de-

The pump is provided with the usual pistons

15

which any leakage of fiuld from the Inside of the
liner 23 to the outside may pass and be percefved.

It should be clear from the foregoing descrip-
tion that we have provided a novel and simplified
liner cylinder and improved means for securing

-the liner in fixed position in the pump, and im-

proved sealing means for the ends of the liner.
The adjustment of the pressure collar 38 by
screws 39 will compress the packing element 37
against the spacer cage 36, which, in turn, com-
presses against the packing element 38, and ef-
fective seals are made between the end portions
of the liner 23 and the liner openings 21, 22, and
33." It should be also clear that since the liners
23 are secured in fixed position on the seats 24
by the cages 32 and the screws 31, that there
can be no longitudinal movement of the liners by

..the action of the pistons 26 occasioned by any

excess frictional interengagement thereof. It
may be also percelved that adjustment of the
pressure applied to the packing elements 34 and
31 may be adjusted even while the pump is in
operation, since the adjusting screws 39 extend
to the outside through the cover plates 29 and
the packing elements are not affected by the .
movement of the pistons 28. :

- It will also be clear that the liners 23 are sim-

" ple cylinders of uniform diameter, external as
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26 secured on piston rods 27 which are reciproca- -

ble through packing devices 28 and connected to
the power actuating portions of the pump. The
hollow bodies 11 are provided with removable
wall members or cover plates 29, which may be
secured in place in the well known manner by use
of cap screws or studs 29a, to normally close the
liner access ports 38 in the front walls of the
hollow bodjes (I, and ports 30 are of such di-
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ameter that the liners 23 and the packing means -

to be hereinafter described may be passed there-
througlp when the cover plates 29 are removed.

In order to secure the liners 28 in fixed posi-
tion, with the ends 28 in sealing engagement with
each seat 24, we provide in each cover plate 29 a
heavy screw 31 to exert pressure against a cage
32 of open work construction, and which is dis-
posed in engagement with the leftward end of
the liner 283, as shown.

In describing our sealing means for the ends
of the liners, we show the liner opening 22 of the
hollow bodies 12 having an enlarged outer open-
ing 33, forming a circular seat 34, forming a
recess or cavity for a compressible packing ring
element 35, which engages the outer cylindrical
surface of the liner 28. A spacer cage, or lantern,
38 of generally cylindrical shape is disposed over

_the liner 23 and has an end portion thereof ex-

tending within the opening 33 and the opposite
end portion thereof extending in the opening 21
of the hollow body I, the opening 21 being of
substantially the same diameter as the opening 33
and forming a space for a compressible packing
element or ring 81, similar to the packing ele-

.ment 36. A sealing pressure collar 38 is disposed

in each working chamber 13 and has a portion
extending into the opening 2! for engagement
with the packing element 37, pressure for which
is supplied by a plurality of screws 39 extending
through & cover plate 28 and engageable. with
each collar 38. The spacer cage 36 may be pro-
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- Vided with a plurality of apertures 40, through 78

well as internal, and that. the cost and time of
manufacture thereof will be considerably less
than that of conventional liners which have col-
lars formed thereon or are threaded to receive
flanges or other specially formed parts.

Our invention, as described, is adaptable to
ceriain variations which take into consideration
that it may be desirable to provide a pump in
which the internal diameter or piston size can be
changed. For example, if a power driven pump
has a motor of given size and it i1s desired to
increase the pressure of the pumped fluid, this
may be done by reducing the internal diameter
of the cylinder and the piston. This may be
done in the present invention by providing re-
placeable liners having cylindric portions or col-
lars of the same outside diameter such as that of
the liner 23, the said collars being in engagement
with the packing elements 35 and 37, the remain-
der of the cylinder having g reduced inner and
outer diameter, as should be manifest. A further
variation contemplated with cylinders of differ-
ent sizes is the provision of a single collar for
engagement with both the packing elements 35
and 37, which arrangement involves the reduc-
tion in length of the spacer cage 36 to a small
amount, and the extension of the cylindrical por-
tions of the hollow bodies 11 and 12 toward each
other to receive the packing elements 35 and 31,

We claim as our invention:

1..In a cylinder.and liner device of the charac-
ter described, the combination of: & hollow body
structure having a pair of spaced working cham-
bers with inner walls separated by a space which
1s substantially open to the exterior of the hollow
body structure, said inner walls having aligned
lner openings therein, one of said working cham-
bers having a rerhovable wall to provide a Iliner
access opening aligned with said liner openings; .
& liner insertable through said liner access open-
Ing to a position wherein the ends thereof will
communicate with said chambers through said
liner openings of said inner walls;

through said liner openings and around the ex-
terior of the two end portions of said liner into
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sald open space, sald sealing means being ac-
tuatable independently of said liner to simul-
taneously actuate sald sealing members.
* 2. In a cylinder and liner device of the charac-
ter described, the combination of: a hollow body
structure having a pair of spaced working cham-
bers with inner walls separated by a "pace which
is substantially open to the exterior of the hollow
body structure, said .inner walls having aligned
liner openings therein, one of said working cham-
bers having a removable wall to. provide a liner
access opening aligned with said liner openings;
a liner insertable through said liner access open-
ing to a fixed position wherein the ends thereof
will communicate with said -chambers through

said liner openings of said inner walls; sealing -

means around sald liner to resist leakage of fluid
through said liner openings and around the ex-
terior of both end portions of said liner into sald
open space, sald sealing means being actuatable
independently of said liner and having a pair of
spaced annular seals and annular seal actuating
means to engage the ends of said annular seals
facing toward said space; and means acting inde-
pendently of said sealing means to prevent axial
movement of sald liner,

3. In a cylinder and liner device of the charac-
ter described, the combination of: a hollow body
structure having a pair of spaced working cham-
bers with inner walls separated by a space which
is substantially open to the exterior of the hollow
body structure, said inner walls having aligned
liner openings therein, one of sald working cham-
bers having a removable wall to provide a liner
access opening aligned with sald liner openings;
a liner insertable through said liner access open-
ing to a fixed position wherein the ends thereof
will communicate with said chambers through
said liner openings of said inner walls; sealing
means around said liner to resist leakage of fluid
through said liner openings and around the ex-
terior of both ends of said liner into said open
space, sald sealing means comprising a pair of
spaced annular seals; means to actuate said
sealing means comprising annular means in said
space having annular shoulders in thrust en-
gagement with said seals; and means acting in-
dependently of said seal actuating means to
prevent axial movement of said liner.

4. In a cylinder and liner device of the charac-
ter described, the combination of: a hollow body
structure having a pair of spaced working cham-
bers with inner walls separated by a space which
is substantially open to the exterior of the hollow
body structure, said inner walls having aligned
liner openings therein, one of said working cham-
bers having a removable wall to provide a liner
access opening aligned with said liner openings;
a liner insertable through said liner access open-
ing to a fixed position wherein the ends thereof
will communicate with said chambers through
said liner openings of said inner walls; means
engaging said liner so as to prevent axial move-
ment thereof; sealing means around said liner
to resist leakage of fluid through said liner open-
ings and around the exterior of both ends of
said liner into said open space, sald sealing
means being actuatable independently of said
liner and comprising a pair of sealing members
and spacer means to separate them; and means
disposed in one of said chambers adapted to be
actuated in an axial direction to actuate both of
said sealing means.

3

ter described, the combination of: a hollow body
. structure having a pair of spaced working cham-
bers with inner walls separated by a space which

" is substantially open to the exterior of the hol-
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low - body structure, sald inner walls having
aligned liner openings therein, one of said work-
ing chambers having a removable wall to pro--
vide a liner access opening aligned with said
liner openings; a liner insertable through said
liner access opening to a fixed position wherein
the ends thereof will communicate with said
chambers through said liner openings of said
inner walls; and sealing means around said liner
to resist leakage of fluid through said liner open-
ings and around. the exterior of said liner into
said open space, said sealing means being actu-
atable independently of said liner, and including

* . packing elements in said liner openings, a spacer

20°

25

30

40

45

50

65

60

65

70

5. In & cylinder and liner device of the charac- 75

cage between a pair of said packing elements, and
compression means for said packing elements and
said cage.

6. In a cylinder and liner device of the char-
acter described, the combination of: g hollow
body structure having a pair of snaced working
chambers with inner walls separated by a space
which is substantially open to the exterior of
the hollow body structure, said inner walls hav-
ing aligned liner openings therein, one of said
working chambers having a removable wall to
provide a liner access opening aligned wth said
liner openings; a liner insertable through said
liner access opening to a fixed position wherein
the ends thereof will communicate with said
chambers through said liner openings of said
inner walls; and sealing means around said liner
to resist leakage of fluld through said liner
openings and around the exterior of said liner
into said open space, said sealing means being
actuatable independently of said liner, and in-
cluding packing elements in said liner openings,
a spacer cage between a pair of sald packing
elements, a compression collar engageable with
one of said packing elements, and clamping
means for said collar extending through said re-
movable wall.

7. In a cylinder and liner device of the charac-
ter described, the combination of: a working
structure comprising a pair of spaced hollow
«bodies forming working chambers, the adjacent
walls of said bodies being separated by a space
substantially open to the exterior of said struc-
ture and having liner openings therein adapt-
ed to receive packing elements, one of said liner
openings having a flanged liner seat; a liner po-
sitioned with the ends thereof in communication
with said chambers and one of said ends in seat-
ing engagement with said flanged liner seat, pres-
sure means disposed in one of said chambers to
secure said liner in said position; and a pair of
sealing means between both end portions of said
liner and said adjacent walls of said hollow
bodies, to seal around the ends of said liner and
prevent leakage into said open space.

8. In a cylinder and liner device of the charac-
ter described, the combination of: a working
structure comprising a pair of spaced hollow .
bodies forming working chambers, the adjacent
walls of said bodies being separated by a space
substantially open to the exterior of said struc-
ture and having liner openings therein adapted
to receive packing elements, one of said liner
openings having a flanged liner seat; a liner posi-
tioned with the ends thereof in communication
with said chambers and one of said ends in seat-
ing engagement with said flanged liner seat, said
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leakage into said open space.
e & cylinder and liner deévice of the charac-
ter described, the combination of: a working

y‘!
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structure comprising & pair of spaced hollow .

ture and having liner openings therein adapted

to receive packing elements, one of said liner

openings having a flanged liner seat; a liner posi- 18

momolludch&mbentoiecuremaunermso

sajd position; and sealing means between the
ends of said liner and said adjacent walls of said
hollowbodles.toaeulmundthemdsorsald

liner and prevent leakage into said open space,
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and having & collar portion for engagement with -
said packing elements, : :

10. In a cylinder and liner device of the char-
acter described, the combination of: a working :
structure comprising a pair ‘of spaced hollow
bodies forming working chambers, the. adjacent
walls of said bodies being separated by a space
substantially open to the exterior of said struc-
ttmnndhnvlnzuneropenmathemnsd&pted -
to receive packing elements, one of said liner
openings having a flanged liner seat; a liner po-
sitioned with the ends thereof in communication
with said chambers and one of said ends in seat-
ing engagement with said flanged liner seat, said
liner being a cylinder, pressure means disposed
moneofsudchambentolecuremannerm
sald position;  and sealing means between  the
ends of said liner and said adjacent walls of said
hollow bodies, to seal around the ends of satd
liner and prevent leakage into said open speace,
and having a collar portion adjacent each end

for engagement with said packing elements,

JESSE P, WHANN,
JULIO ZUMETA.



