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" operated through long periods of use without at--
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4 Claims,

- Our invention relates to a power operated
pumping unit adaptéed to pump fluids at high
pressures.

It.is an object of the invention to provide ‘a
pump of simple and durable form which may be

tention owing to features embodied therein, and
which may be readily changed in capacity and
pressure characteristics within a limited range.
In pumps of high pressure, for instance, those
capable of operatlng under pressures of .four
thousand to six thousand pounds per square inch,

. there is a marked tendency toward leakage past
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the plston of the. pump, this leakage incredsing
as the piston and pdmp barrel become worn.
our invenf.mn provides a means of simple and ef-

~fective ‘form for preventing pollution of the -oil -

in the crankcase of the pump, or the accumula-
tion of a quantity of fiuid in the crankecase, there-
by keeping the bearings of the crank-shaft and

‘The invention is especially valuable for pumping
petroleum oils such as produced from wells, and
accordingly the invention may be advantageous-
ly used for -pumping oil under high pressures to
devices of hydrailic character, such as fluid oper-
ated pumps employed in oil wells for pumping
ail therefrom.

It is an object of the invention to provide a
high pressure pump in which the pistons may be

exchanged for pistons of other diameters so as to -
vary the piston displacement, and wherein the -

power unit of the pump may be easily and rela-
tively econormca.lly replaced by a power unit of
other ‘characteristics so as to vary the driving
torque -and speed of rotation of the crank-shaft
as conditions may require.

It is an object of the invention to provide, in a
pump of the character set forth in the preceding
paragraph, easily.removable cooperating piston

_and liner members and simple and effective

means for operatively securing these members
in the pump structure.:

A further object of the mventron is to provxde :

a simple means for securing a piston or plunger
member to 2 cross-head in a pump of the above
character in'a manner to permit a slight lateral
or'axial movement between the plunger and the
cross-head ‘as they reciprocate.

A further object of the invention is to provide
in a pumping device a simple and readily replace-

able, yet durable, valve structure for use in the-

intake and discharge passages of the pump.
A further object of the invention is to provide
a -simple, externally adjustable pressure relief

(Cl. 103—153)

valve for kconnectlon to the high pressure pas-
sages of the pump.

It is a further object of the invention to pro-
vide a simple .auxiliary pumping mechanism for
disposing of the fluid which leaks past the pump 5
pistons but is prevented from entering the crank- :

- case of the high pressure pump, and it is a fur-

ther object of the invention to provide a simple,
readily assembled and detached connecting
means for external tubular parts ofcthe pump 10
structure.

Further objects and advantages of the inven-
tion will be made evident throughout the follow-
ing part of the specification.

Referring to the drawings, which are for illus- 15
trative purposes only,

Fig. 1 is a partly sectioned end elevation of a
preferred form of our invention, -

Fig. 2 is a vertical section taken as indica.ted
bythe line 2—2 of Fig. 1. 26

Fig. 3 is an elevational view of the rightward
end of Fig. 2 with the power unit of the device
removed.

Fig. 4 is a horizontally sectioned view taken :
on the line 4—4 of Fig. 2. 25
" Fig. 5 is a fragmentary section taken as indi-
cated by the lihe 55 of Fig. 1.

Fig. 6 is an enlarged fragmentary section

‘through - the pressure relief valve of the device,
“ taken on the plane represented by the line 6—6 3

of Fig. 1.
Fig. 7 is a slightly enlarged sectional view 6n a

. blane represented by the Iine 1—17 of Fig. 2.

As shown' in the drawings, the preferred form
of our pump includes a. crankcase 1 to which 35

" a cylinder block 12 is secured, there being a flat

spacer member {3 disposed between the crank~
case If and the block {2 through which bolts
14 pass for securing the block (2 to the crank-
case 1. -On the rightward end of the crankcase 49
{1 afe walls forming a gear case 15 against
which a gear case cover I8 is secured by screws
{1. The pump disclosed, being triplex, has three
vertical bores 18 in the cylinder block 12, the up-
per ends 20 of these bores 18 being diametrally 45

-reduced and communicating with three laterally

drilled openings 21, the ends of which are closed

. by welded plugs 22. In the main portion of

each bore I8 below the diametrally restricted up- -
per end thereof is a liner 23 which slides readily 59
into the bore I8 and has a flange 24 at its lower -
end which is spaced from a shoulder, 25 formed .
near the lower end of the bore 18 and is‘éxter-
nally sealed by a packing ring 26. The fiange .
24 is forced -upwardly tightly aga.mst the pack- g5
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‘good liquid seal is formed therebetween.

2

ing ring 26 when the block (2 is bolted in place
on the case {[ by a cup-shaped member 2T which
projects downwardly into a recess 28 formed in
the member, I3 in alignment with the bore I8.
The lower end of the recess 28 has offset shoul-
ders 30 and 3! adjacent an opening 32 which
communicates with the upper end of the crank-
case 1. The lower end of the cup-shaped mem-
ber has a reduced portion 33 which rests upon
the shoulder 31, and around the reduced portion
a packing ring 34 is placed which is compressed
against the shoulder 30 when the block 12 is
bolted in place. A piston member or plunger
35 extends within the liner 23 and projects down-
wardly through the member 21 into the crank-
case I{. The member 27 has an upwardly open-
ing annular space 36 around the plunger 35, and
in the lower end of this space 36 an annular
backing body 37 is held by a gland ring 38 forced
downwardly by a compression spring 40, the up-
per end of which bears against the lower end of
the liner 23. In the side wall of each member
21 are one or more oil drainage openings 39 which
conneet the space 36 with an annular space 41

formed in the recess 28, which annular space

communicates through an opening 42 with a

channel 43 formed down one side and across the )

end of the member 3. 'The liners 23 and plung-
ers 35 are ground to a close working fit and en-
gage through a considerable length so that a
How-
ever, there is more or less leakage through the
liners 23 around the plungers 35 due to the ex-
tremely high pressures exerted in the lateral pas-
sages 21 of the block 2 when the pump is in op-
eration. This leakage passes into the spaces 36
of the members 21, through the openings 39,
spaces 41, and openings 42 into the channel 43
from which the fluid leakage is removed by means
which will be later described.

The crankcase fI has end walls 44 and 45
equipped with annular bearing-receiving walls 46
and 47 in which bearings for a crank-shaft 48
are supported. On the leftward end of the
crank-shaft 48 a heavy ball bearing 50 is em-
ployed. On the rightward end of the crank-
shaft 48 a roller type bearing 51 is used. On the

crank pins 52 of the shaft 48, connecting rods.

53 are mounted, each of which extends upwardly
to a cross-head 54 operating in a cross-head
guide 55 substantially in vertical alignment with
a bore I8 of the block 12. The upper ends of
the connecting rods 53 engage tubular wrist pins
56 which are set transversely in the cross-heads
54 and are secured by screws 51 which project
upwardly through the lower end walls of the
wrist pins and are held against displacement by
securing wires 98 tied through holes in the up-
per ends of the screws 51. On the upper flat

face of each cross-head 54 is a plate 60 secured

by screws 6f. Each plate 680 has a central open-
ing 62 into which the lower end of a plunger 35
passes, and the lower part of each opening 62 is
counterbored or diametrally enlarged to receive

‘the flange 63 formed on. the lower extremity of

the -plunger 35. Each plunger 35 rests directly
upon the upper face of its associated cross-head,
and the openings 62 of the plates 60 are larger in
diameter than the plungers 35, and likewise the
counterbores at the lower ends of the openings
62 are of larger diameter than the flanges 63
so that a limited lateral or axial movement be-
tween the cross-heads and the plungers is per-
mitted, thereby avoiding possibility of heavy
strains and excessive wear on the side walls of

2,081,221

the plungers 35 and the cross-heads 54 should
the cross-head guides and the bores of the liners
23 be slightly disaligned.

As shown in Figs. 1 and 5, a horizontal pas-
sage 65 is formed in the block 12 below the planes
of the lateral passages 2{ and adjacent the up-

. ber ends of the bores 18 to provide a fltid inlet

passage for the pump into which fluid to be
pumped may be conducted through piping 66
secured to the rightward end of the block 12 by
a flange 61. Comnnecting each of the lateral pas-
sages 21 with the passage 65 is an opening 68
which is outwardiy flared at its upper portion to
provide a seat 710 for a replaceable valve seat 71
forming part of a valve unit 12 which further in-
cludesaclosure member in the form of a steel ball
13andmeans for resiliently holding the ball 73 in
engagement with the seat Tf, such means com-
prising a spring 74 and a tubular member 75
which is slidably received in a vertical, down-
wardly facing recess 16 of a threaded member
11, there being four downwardly extending legs
18 on the lower end of the tubular member 15,
the lower ends of which legs are curved to fit

the upper face of the ball 73 so that when the

spring 14 holds the member 15 downwardly, the

engagement of the legs 18 with the ball 13 will '

resist lateral movement of the ball 13 when it is
raised from the seat TI. The members TT screw
into threaded openings 80 which are vertically
aligned with the valve seat Tl and accordingly
provide removable vertical guides for the ball-
retaining means represented by the members T5.

A high pressure discharge passage 8! for the

pump is drilled longitudinally in the block 2 :

above the plane of the lateral passages 21 and
rearwardly with respect to the inlet passage 65,
or to the left of the block (2 as shown in Fig. 1.
As further shown in Figs. 1 and 2, vertical open-
ings 68a connect the leftward ends of the pas-
sages 21 with the passage 81, and above the open-
ings 68a threaded openings 80a are extended
from the passage 81 to the upper end of the block
{2. In the openings 68a and 80a valve units 712
are operatively secured so as to prevent reverse
flow of fluid under pressure from the passage 81|
into the lateral passages 2f. One end of the pas-
sage 81 is connected through a flange fitting 83
with piping 84 for carrying the fluid under pres-

sure to a desired point of utility. The end of the -

passage 81 opposite the fitting 83 is connected
through a pipe 85 with a pressure gauge 86 which
may be conveniently secured to the front face of
the block 12. An intermediate portion of the
passage 81 connects through an opening 81 with
a pressure relief valve 88 secured to the rear-
ward face of the block 12 by bolts 90.

As shown in Figs. 1 and 6, the relief valve 88
includes a cylindrical body 91 having laterally pro-
jecting flanges 92 formed thereon through which
bolts 90 may be passed to secure the device 88 to
the rear face of the block 12. The cylindrical
body 9/ has a downwardly facing recess 93 which
is threaded at 94 to receive a downwardly extend-
ing cylinidrical shell 95 having a lower end wall
96 with an opening 97 therein through which a
shaft 98 extends, the lower extremity 99 thereof
being squared to receive a wrench and being
protected by a downwardly extending cylindri-
cal apron wall 10f which prevents turning of
the shaft 98 except by use of the proper wrench
therefor. The shaft 98 has a flange 102 thereon
which rests against the upper face of the wall 36,
and the upper portion 183 of the shaft is threaded
to receive a spring compressor 104 having a flange
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105 equipped with projections 106 engaging ver-

. tical guide grooves (07 in the interior wall of

the shell 95. Supported on the flange 105 is a

spring 108, the uprer end of which engages a -

circular plate 110 having a central opening 111
adapted to receive the downwardly projecting

cylindrical stem 12 of a conical valve member:

113. The conical valve member ({3 engages a

" tubular seat meniber |14 which threads into an

10

30

opening 115 ‘extending upwardly from the re-

cess 93. The upper end of the opening 15 con-
nects with the opening 81, Fig. 1, through a down-

wardly sloping passage 116. 'From the upper -

part of the recess 93, to one side of the opening

i15, a passage |17 extends through a vertical .

wall (18 into communication with the upper face

of a flange 120 formed at the upper end of the:

wall 118, to which flange piping may be attached
for carrying off the fluid which is forced from

- the passage 81 of the pump past the pressure-re-

tained valve element 113 into the recess 93 and
the interior of the shell 95, A gasket 121 may
be placed between the flange 102 of the mem-
ber 98 and the wall 96 to prevent leakage of fluid
through the opening 97 in the lower end of
the shell 95. The seating of the pressure relief
valve mechanism imay be readily accomplished
by rotating the shaft 98 so as to screw the spring
compressor upwardly or downwardly, thereby
suitably changing the pressure with which the
valve element 113 engages the seat {14,

The invention provides simple means for auto-

matically removing the leakage oil from the chan- .

" nel 43 in the member I3, such means consisting

10

of a gear pump 123 formed in conjunction with a
cover plate 124 secured to the annular wall 46

which holds the bearing 50.  As shown in Figs.

2 and 7, the outer-face of the plate 124 is pro-
vided with a leftward or outwardly extending boss
125 having a pair of overlapped circular recesses’

26 and 127 therein, the recess 126 being aligned .

with the axis 'of rotation of the crank-shaft 48,
A pump gear 128 of spur type operates in the re-
cess 126 and has a shaft portion (30.extending
therefrom through a bushed opening 131 in the

cover plate 124 into driving engagement  with.

an opening 132'in the crank-shaft 48. In the re-
cess 121 is a gear 134 which meshes with the
gear 128 and rotates on an axle.(38, the outer
end of which is seated in a pocket 136 in a cir-
cular plate 137 -which is secured to theé hoss 126
in position to cover the recesses 126 and 121. As
shown in Figs. 1.and 2, the plate 137 has & later-
ally extending and outwardly projecting metal
body 138 formed thereon in which openings 140
and 141 are bored in radial direction, and the
inner ends of these openings 146 and (41 are
connected with the inner face of the plate 137

. through holes 142 and 143 which are respec-

60

. with the opening 140, Fig. 1, and a pipe 180 con~ -
nects the- opening MI with the recess or cham- -

tively posmoned so as to communicate with the .

spaces 144 and 145, Pig. 7, which are réspectively
the intake and discharge passages of the gear
pump Wwhen: the gear 28 is rotated in the di-
rection of the arrow (46 of Fig. 7. By use of
fittihgs 147, a pipe 148 connects the channel 43

ber 93 of .the pressure relief valve 88; according-
ly, whenever the device is in operation, the leak-
age from the pistons and cylinders accumulating
in the channel 43 drains through the pipe 148
into the opening 140 and is conducted through
the opening 142 into the space 144 of the gear

pump §23 and is delivered therefrom under pres-
sure through the openings 143 and {41 and the’

pipe 150 into the space 93 in the pressure relief
valve, from which space 93 it is conducted

through the outlet passage 117 to piping which

may be connected to the flange 120 so as to be
from there carried into a fluid. supply tank or
other means of disposal. The piston and cylin-
der leakage is accordingly kept from entering
the crankcase I{. In the opening I8! a check

~ valve may be employed in the form of a ball 152
held in closure- position by a spring 153. ‘The fit- -

tings (41 are of simple construction and are of
such character that the pipes {48 and 150 may be
readily removed whenever it is desired to disman-
tle the parts of the pump, and each of such fit-
tings comprises a bar or stem (64 having a
threaded inner end 155 so as to be screwed into
an opening. Extending outwardly from the in-
ner end of the member {54 is an opening (58
which connects through radial openings 157 with
an external circular member 158 formed on the

member 158. Around the projecting cylindrical -

portion of the member {54, a bored block (60 is
placed, such block being clamped between gas-

"kets 161 and 162 by means of a cap nut (863.

One side of the block {60 has ‘a projection (64
through which an opening 165 extends into com-

3.

(3

20

| 543
=1

munication with the peripheral channel. 158 of -

“the bar '154. To this projection 164 an inter-

connecting pipe, such as the pipe 148, may be
welded so' that the block 160 of the connecting
means then becémes the end part of the pipe 148.
By removing the nut 163, removal of the block
160 from the projecting portion of the bar 154
is permitted, and reassembly of these parts may

be readily accomplished by placing the block on *

the projecting bar or stem (54 between the gas-
kets 16§ and 162 and then replacing the nut 163.

3C

In Fig. 3 the pipe 85 is shown connected to the .

high pressure passage 2{ of the pump and to
the pressure gauge 88 by use of connecting de-
vices 147. ’

The capacity of the high pressure pump may
be adapted for a selected pumping operation by
selecting motors of different speeds within rea-
sonable limits and by replacing the pistons. 35
and the cooperating liners 23 with pistons and
liners of different diameters. The liners 23 may
be made with bores of different sizes, and-the
pistons or 'plungers .35 may be readily made to
fit the same, and such parts may be interchanged
without the necessity of replacing the block (2
and its valve parts. Likewise, the maximum

40

50

pressure against which the pump may operate -

may be determined by the size of the motor-em-

ployed, and our invention provides for the easy !

replacement of motors without disturbmg the
reduction gears of. the pump.

o
ot

In Fig. 2 the gear case I5 and the cover 16 -

gears are operatively held. XKeyed to the right-
wardly -projecting end 178 of the crankshaft 48
is a gear 17! adapted to be driven by a pinion
1712 formed on a shaft 113 which is ¢arried in
a ball bearing 174 mounted in the outer face of
the wall 45, and a bearing {15 mounted in a-re-
cess 176 in the inner face of the gear case cover
member i6. On the rightwaid portion of the
shaft 113 a gear (717 is mounted, adapted ‘to be

- driven by 2 small pinion 118 secur?d to the end
of a motor shaft 180 which projects into the |

gear case cover 16 through an opening 181 which
is counterbored at its outer end to provide an

" therefor enclose a space in which  redusction - -
60

annular bearing recess 182 to receive a ball bear-

. ing 183 for the motor shaft 180. The gear case . '
cover 16 has a disc~-shaped wall 184 providing a
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circular lip 185 for engaging the cylindrical frame
or case (86 of a motor 187, the wall 84
forming the leftward end bell or end wall of
the motor 187 when the frame {86 thereof is se-
cured against the wall 184 by bolts 188 which
pass through openings {98. Feet 188 for the
rightward end of the pumping device may be
conveniently formed on the gear. case cover I6,
and feet {31 for the leftward end of the pump-
ing device may be cast on the crankease §i. The
opening {81 in the gear case cover 6 is of such
size that the pinion {18 will readily pass there-
through, thereby making it possible to remove
the motor 187, its armature, its shaft 186, and
the pinion §78. The power of the motor 187 may
be varied by changing the length of the field and
armature; accordingly, where the pump is in-
tended for light duty, a relatively short moter,
as indicated by dotted lines 192, may he mounted
thereon. . The changing of the power unit of the
pumping device may be -accomplished without
disturbing the gears in the gear case {5 other
than by the removal and replacement of the
pinion (78.

Although we have herein shown and described
our invention in simple and practical form, it
is recognized that certain parts or elements
thereof are representative of other parts, ele-
ments, or mechanisms which may be used in sub-
stantially the same manner to accomplish sub-
stantially the same results; therefore, it is to be

understood that the invention is not to be lm--

ited to the details disclosed herein but-is to be

accorded the full scope of the following claims, .

We claim as our invention: B
1. A device of the character described, includ-
ing: a cylinder block having a bore with intake
and discharge valve means at the outer end there-
of and a counterbore at the inner end thereof s
a tubular liner adapted to fit said bore, said lner

having a flange at the inner end thereof to pass

into said counterbore and limit the outward.

movement of said liner in said bore; a body
adapted to be secured against the inner end of
said cylinder block, said body having an ‘opening
aligned with said bore, there being a shoulder
adjacent said opening; securing means for forc-
ing said body against the inner end of said eylin-
der block; an annular member in said opening
and engaging said shoulder of said body and the
inner end of said liner; and sealing means for
preventing a flow of fluid through said boré out-

side of sald/liner, said sealing means-being actu- .

ated in rg/sponse to the forcing of said body
against said cylinder block. Y

2. A device of the character described, includ- |

ing: a cylinder block having a bore with intake
and discharge valve means at the outer end

thereof and a counterbore at the inner end there- -

of; a tubular liner adapted to fit said bore, said
liner having a flange at the inner end thereof
to pass into said counterbore and limit the out-
ward movement of 'said liner in said bore:.a body

. adapted to be secured against the inner end of

65

said cylinder block, said body having an opening
aligned with 'said bore, there being a shoulder in
sald opening and a passage in $aid body com-

mun_i'cating _with sald opening; screw means for

3,081,221

forcing said body against the inner end of said
cylinder block; an annular member in said open-~
ing and engaging said shoulder of said bedy and
the inner end of said liner; sealing means for
preventing a flow of fluid through said bore out-
side of said liner, said sealing means being actu-
ated in response to the forcing of said body
against sald cylinder block; reciprocating means
adjacent said body; a piston member in said bore
of said liner; a part extending from said piston
member through said annular member, said
counterbore, and said opening to said reciprocat-
ing means for reciprocating said piston member
in said liner; and sealing means for resisting es-
cape of fluid from the lower end of said opening,
the leakage fluid which passes said piston mem-
ber in said liner being removed from said opening
through said passage in said body.

3. A high pressure pump of the character de-
scribed, including: a cylinder block having a hore
adapted to recelve a liner in the inner end there-
of; a liner to fit said bore, said liner having an
opening selected in accordance with the pumping
capacity desired; an actuating element having
reciprocating means disposed adjacent the inner
end of said block; a piston member operative
within the bore of said liner, said piston member
having a part extending therefrom into operative
connection with the reciprocating means of said
actuating element; and means for preventing
leakage of fluid from the bore of said liner into
sald actuating element, comprising s wall having
an cpening corresponding to the diameter of said
cylinder block bore, and a reducer fitted into said
opening, said reducer having a bore correspond-
ing to the size of sald extending part, of said pis-
ton member and having sealing means for pre-
venting leakage along said part, there being 2
fluid escapé passage extending from said opening
in a plane between said sealing means and the
inner end of said liner. ’

. 4-A high pressure pump of the character de-
scribed, including: a cylinder block having a bore
adapted to receive a liner in the inner end there-
of; a liner to fit said bore, sdid liner having sn
opening selected in accordance with the pumping
capacity desired; an actuating element having re-
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ciprocating means disposed adjacent the inner

end of said block; a piston membet operative
within the bore of said liner, said piston member
having a part extending therefrom into operative

. connection with the reciprocating means of said

actuating element; and means for preventing
leakage of fluid from the bore of said lner into
said actuating element, comprising a wall having
an opening corresponding to the diameter of said
cylinder block bore, and a cup-shaped reducer
fitted into said. opening, said reducer having a
bore corresponding to the size of said extending
part of said piston member and having 3 lip at
the outer end thereof engaging said liner, and said

reducer having sealing ‘means for preventing

leakage along said part. there being a fluid escape
passage extending from said opening in a plane
between said sealing means and the inner end of
said liner, ' ’ )

CLARENCE J. COBERLY.
CLYDE F. HANSON.
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