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~ UNITED STATES PATEN

1,907,948

T OFFICE

ARTHUR G. GAGE, OF LOS ANGELES, CALIFORNIA

SINGLE VALVE WELL PUMP

Application filed July 17, 1929, Serial No, 378,021, Renewed October 7, 1932.

- This invention has to do generally with
deep well pumps and relates more particu-
larly to fluid actuated pumps of the charac-
ter described in my copending patent appli-

® cations on oil well pump, Ser. No. 109,098,
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- hrough the well pipe proper and the pumped
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filed May 14, 1926 and on valve actuating
device, Ser. No. 302,737, filed August 29,
1928. - '

The present pump and those disclosed in
the referred applications may be described
generally as being of the type adapted to
be carried on the lower end of a well pipe
end comprising a pumping piston actuated
by high pressure f.aid, for instance a prefer-
ably clean oil delivered from the ground lev-
i to the pump piston chamber through a con-
duit in the well pipe, and through fluid pas-
sages in the pump valve head. The pumped
liquid from the well is discharged upward
through the valve head by the piston and 1s
exhausted into the well pipe, and thence con-
ducted to the ground surface. Although pro-
vision may readily be made whereby the de-
livery of the actuating and exhaust fluids
through the well pipe and conduit therein
meay be reversed, that is, whereby the high
pressure fiuid may be delivered to the pump

iiouid exhaust through a conduit therein, the
described arrangement is preferred.
Heretofore In pumps of this natire the de-
livery of the actuating fluid to the pump and
the discharge of pumped well liguid have
been controlled by a pair of piston valves in
the pump valve head, one of the valves, the
pilot valve, being actuated by connection
with the pump piston and serving to direct
the high pressure fluid against the other

valve, termed the master valve, whereby the

latter is caused to control the flow of the
high pressure and exhaust fluids, and the op-
eration of the pump piston.

the piston to cause the master valve to be
positively moved by fluid pressure to its
proper positions and through its full length

~of travel, the pump 1s 1nsured against stall-

ing on dead center. In previous instances
however, 1t has been necessary to employ the

described combination of valves in order to

By virtue of
the pilot valve being positively actuated by

assure proper valve action to preclude any
possibility of the pump becoming stalled.
By the present invention I have provided
a valve head and valve structure in combina-
tion with a preferred form of valve locking
device whereby the control of the pump ac-
tua_tm% and exhaust fluids may be effected by
a singie valve. The valve may be positively
actuated either due to differential fluid pres-

sures and/or by direct connection with the

pump piston, the locking device serving to
hold the valve in adjusted position and be-
ing actuated by the piston to release the valve
toward the ends ‘of the piston strokes. I
have shown in addition a preferred, though
not limitative, form of piston and pump cyl-
inder and barrel assembly generally similar

i]7
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to that described in the previously referred

to copending application on oil well pump,
which is ¢
viding diflerential pressure areas on the pis-
ton ends, as will later be described, and for
providing unrestricted fluid passages between

‘the piston chamber and the valve head.

~ An additional feature embodied in the
invention resides in the provision of a re-
ciprocating valve which is capable of move-
ment through both of its strokes by fuid
pressure gpplied at its ends. Although, as

will later be seen, I have shown in combing- *

tion with a valve of this type, means for
actuating the valve in addition to the appli-
cation of fluid pressure, 1t will be under-
stoed that the last mentioned means may in
some 1nstances be unnecessary, but that gen-

erally 1t is desirable as an additional pro-

vision for assuring positive action of the

valve., As stated however, the valve is ea-

pable of movement exclusively by fluid pres-
sure. In order to lock the valve in position
at the ends of its travel, a suitable locking
device 1s embodied, and preferably a locking

means of the type comprising the subiject-

matter of my copending application on well

pump, Ser. No. 378,923, filed on even date

herewith, the operating characteristics of
this device being such that the piston serves
to actuate the locking means and to intermit-

tently release the valve, And as mentioned,
the locking device may preferably imclude

articularly well suited for pro-.
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<
means 1n addition to the fluid pressure for
actuating the valve., Although 1 have shown

herein a form of pump embodying a single
valve, 1t will be understood that insofar as

6 the described action of the fiuid pressure ac-
tuated valve in combination with the 1ston
controlled locking device is eoncerned, this
feature of the invention is not necessarily
limited to a pump having a single valve, and
10 that 1t may apply to the control of one of a

number of valves. |

The above features and additional details

of the invention will be discussed more

fully and to best advantage in the following
15 detailed description, throughout which ref-
erence 1s had to the annexed drawings, in
which: _

Fig. 1 is a sectional view of the pump,
the valve head being shown in elevation:

Fig. 2 is an enlarged medial section
through the valve head showing the valve
and the locking device in one position of ad-
Justment, certain of the ports being varied
from thelr true positions as shown in Fig. 5,
for purposes of illustration; _

Ki1g. 3 1is generally similar to Fig. 2, and

20,

1llustrates the valve and locking device in

changed position;

Fig. 4 1s a detailed and enlarged view of
the valve locking device:
]jl‘-ig. 5 is a section on line 5—5 of Fig, 2;

Fig. 6 is a section on line 6—6 of Fig. 2.

As shown in the drawings, the pump is
connected at its upper end, at 10, with the
lower end of the tubing 10, the latter bein
~ adapted to be lowered within the well cas-
ing (not shown) and the pump' during op-
eration being submerged beneath the stand-
ing level of the well liquid, in the usual man-
ner. The pump comprises an upper valve
‘head block 11, and the lower piston and cyl-
inder assembly section generally indicafed
at 12. The latter section embodies an outer
pipe 13 secured to the valve head at 14, and
a i}iston cylinder 15 extending concentri-
cally within the outer pipe and annularly

30

spaced therefrom at 16, the piston cylinder -

being similarly mounted on the valve head
at 17. A cap 18 is provided for the lower
ends of the pipe 13 and the piston cylinder,
the annular space 16 communicating with
‘the interior of said cylinder by way of ports
19. Within cylinder 15 is a vertically re-
eiprocatingdpiston 20 having a tubular ex-
tension 21 depending therefrom, the latter
having a sliding fit within opening 22 in the
bottom closure 18. Pipe 21 carries the usual
foot valve 23 in its lower end. _
® A pipe sleeve 24 is carried on the upper
end of the piston 20, the pipe having a slid-
ing fit within a barrel 25 which is mounted
at 26 on the lower end of the valve head and
annularly spaced at 27 from the. inside of
. the piston cylinder. By virtue of the de-

55

~ 1s in its lower position, high pressure fluid

1,007,048

scribed piston:construction and the concen-
tric and spaced arrangement of the outer
pipe 13, piston cylinder and barrel 25, pro-
vision 1s made for differential pressure area

between the upper and lower faces 29 and: 70
30 respectively, of the piston. It may be
mentioned at this point that to move the pis-
ton on 1ts upward or pumping stroke, high
pressure fluid is introduced to chamber C
below the piston by way of space 16 and 75
ports 19, and to move the piston downward
on 1ts return stroke the high pressure actu-
ating fluid 1s directed against the upper face
29 of the piston by way of space 27.
Referring particularly to Figs. 2 and 3, 80
bores 32 and 33 extend continuously through

~ the valve head 11 and open into the pump

displacement chamber D above the piston,
and a check valve 34 being provided at the
upper end of bore 32, and the upper end
33¢ of bore 33 being comparatively restrict-
ed as indicated. Within bore 33 is a ver-

85

- t1cally reciprocable valve 34 having a plu-

rality of piston sections 34«, 34b and 34ec.
The valve stem or rod 35 extends at its
upper end 35a within the reduced bore 33¢,
the lower end of the valve stem being con-
nocted with the valve actuating rod 386 by
way of the locking device generally indi-
cated at 37. Rod 36 is adapted to be in-
termittently engaged by the piston should
the valve fail to be actuated by differential
fluid pressures, as will hereinafter be ex-
plained. . _

An exhaust fluid passage 38 extends down-

90

05

100

g ward within the valve head and serves to

establish communication between the in-
terior of the well pipe 10 and valve bore
33 at vertically spaced points therein, by
way of ports 40 and 41. The enlarged por- . 105
tion 33 of the valve bore is communicable
with the well by way of the horizontal port
43 at its upper end. Intercommunication
between the valve bore and the annular
space 27 between piston cylinder 15 and
the barrel 25 is established by way of ports
44 at the -upper end of space 27, the an-
nular space 16 between the pump cylinder
and outer pipe 13 likewise communicating
with the valve bore through ports 45. The 115
high pressure piston actuating fluid- is de-

livered to the well pump from a pump (not
shown) at the ground level, by way of a
pipe or conduit 46 within the pipe 10. The
high pressure fluid conduit opens into pas- 120
sage 48 1n the valve head,. the actuating .

fluid being delivered from said passage to

110

‘the valve bore by way of port 49.

~ As indicated in Fig. 2, when the fralve 34

1s discharged into the outer annular space
16 by way of the valve bore between pistons
34a and 34b, and through ports 45. It may
also be mentioned that in this position of the

valve, liquid from the piston chamber C at 139

125
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' pumping column pressure, or in other words
- the pressure within the well pipe 10, 1s dis-

_charged from space 27 into the exhaust fluid

passage 38 and thence into pipe 10, by way
5 of ports 44 and 41, and the valve bore be-
tween pistons 345 and 34¢c. When the valve
is in its upper position shown in Fig. 3, the
~ high pressure fluid is conducted to space 27

by way of the valve bore between pistons

10 340 and 34c, and ports 44, exhaust fluid
- from space 16 being discharged 1nto passage
38 by way of ports 45, 40 and the valve bore
between pistons 34a and 34b. - _
- As previously mentioned, the wvalve 1s
15 locked in its upper and lower positions of
“adjustment by means of the locking device
generally indicated at 37, this device com-
prising the subject matter of the applica-
tion on valve actuating device referred to
990 hereinabove.- Asshown particularly in Fig.

4, the locking device embodies a pair of

latch- arms 50 pivotally mounted at 51 on
the lower end of the valve head 11 and hav-
- ing toe portions 50a at their upper ends, the
95 arms being urged to swing radially inward
In an axial _
“means of coil springs 52 placed in recesses
533 in the valve head and bearing against
the toe portions 50a¢. The arms each are
provided with oppositely inclined cam en-
gaging faces 55 and 552, notches 56 being
ormed midway between the inclined faces
as shown. A sleeve 57 having a bore 57a
and integral upper and lower detent flanges
58 and 58¢, is mounted on the lower end of
the valve stem. Slidably mounted on sleeve
57 1s an annular spreader cam 60 having up-
wardly and downwardly pointing cam faces

- 60a and 60b respectively, a cylin&rical block
62 within the sleeve bore 57a being fixed to

30

35

40

the cam 60 by means of a pin 63 extending

through the block and through longitudinal
slots 59 in the sleeve. A spring 65 1s placed
around the sleeve and confined between the
spreader cam and the lower flange 58a, and
~ a second spring 56 is confined between the

end. of bore 57 and the upper end of block
62, the combined effect of these springs be-
ing to counterbalance one another when the
device is in the position corresponding to
that of Fig. 4. Rod 36, depending from the
lower end of block 62, carries a pair of ver-
tically spaced lugs 68 and 69, the distance
between these lugs being less than the
length of stroke of piston 20 by the length
of travel of the valve 34. An abutment or
spider 70 is carried within the interior of
pipe 24 and is adapted to engage lugs 68 and
69 to actuate the valve locking device as will
now be described.

Upon upward movement of the piston 20,

50

80

the spider 70 is brought into engagement

with lugs 68 thereby causing rod 36 and the
~ cylindrical block 62 to move upward from

'55 the Position shown 1n -Fig.“ 4. The upper

lane of the valve stem 35 by

its uppe

other words the column o

3

conical cam face 60@ is thus brought into

engagement with the lower inclined faces
55a on the arms, the latter being caused to

from engagement in notches 56. During
the upward movement of block 62, spring 66
becomes compressed to the extent that 1m-

mediately after flange 58 is released by the.

arms, the sleeve is thrown upward due to
the action of the spring and the valve start-
ed on its upward travel. In the present
case the valve is adapted to be actuated by
fluid pressure -during the remainder of its

travel as will be later explained, but it may

be mentioned that should the fluid pressure

together with the locking device, to their
upper positions of adjustment, shown in

1g. 3, the pump piston assembly by virtue
of engagement of spider 70 with the lug 68,
serves to raise the valve parts until the lower

detent flange 58a¢ becomes held in the notches

56 to lock the valve against further vertical
movement. A reverse procedure is followed
as the pump piston approaches the lower

limit of its stroke and the spider is brought

into engagement with lug 69. Thus it will
be noted that the valve remains locked in
r and lower positions, and is re-
leased by the locking device only when the
pump piston approaches the limits of its
strokes. |

Inm describing the operation of the pump
1t may be assumed first that the piston is
starting on its upward travel from the posi-
tion of Fig. 1, the corresponding position
of the valve being shown in Fig. 2. High
pressure fluid delivered to passage 48
through the conduit 46 is delivered to the
piston chamber C beneath the piston by way
of port 49, the valve bore between pistons

34a, 34b, and ports 45, into the annular

space 16 and thence through ports 19 in the

bottom of the pump cylinder. As the piston

is forced upward by the high pressure fluid,
well liquid contained within the displace-
ment chamber D, that is within pipes 21 and
24 and barrel 25, is forced upward through
passage 32 in the valve head into the well
pipe 10, through which the oil 1s conducted
to the ground surface. The actuating fluid

spread apart to release the detent flange 58

70

75

~differential be insufficient to raise the valve,

100

108
110

115#'

within the piston chamber C above the pis-

ton, delivered thereto during the previous

down stroke of the piston, is discharged up-
ward through the annular space 27 into the
discharge passage 38 by way of ports 44 and
49, .and the valve bore between pistons 34b

and 34ec. -
It will be noted _
of the piston, the pressure on the lower end
of the valve 34 and on the upper end of
the valve stem within the reduced bore 33«,
is that pressure corresponding to the static
head of oil in the pumping column, or in
i iquid within

120

that during the up stroke

125

13.
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9

pipe 10. The upper annular end face of the
valve piston 34a however is exposed to com-
paratively low well pressure due to the com-
munication of bore 33 at its upper end with

the well by way of port 43. Therefore 2

pressure differential on the upper and lower
ends of the valve exists in proportion to.the

difference 1n areas between that of the lower

end of the valve or the cross section area of
the valve bore, and that of the reduced bore
33, the result being that by virtue of this

~ differential pressure, the valve is forced up-

15

20

30

wardly from the position of Fig. 2 to that
of Kig. 8, when released by the locking de-
vice as previously described.

Upon movement of the valve to its upper
position shown in Fig, 3, the application of
the actuating fluid and pumpin% column lig-
uid pressures to the upper and lower ends of
the pump piston 20 is reversed. Thus in
this position, the high pressure fluid is de-
livered to the chamber C above the piston to
force the latter down, by way of the valve
bore between pistons 346 and 34¢, ports 44
and the annular space 27, the liquid in cham-
ber C beneath the piston being discharged
into the exhaust passage 38 by way of the
annular space 16, ports 45 and 40, and the
valve bore between pistons 34a¢ and 34b.

And as in the previous instance, when the
piston approaches the lower limit of its

- stroke and the locking device 87 is actuated

40

50

560

through rod 36 to release the valve, the lat-

ter again 1s returned to its lower position by

fluid pressure. During the down stroke of
the piston it will be noted that the foot
valve 23 1s unseated to permit the well liquid
to rise within the displacement chamber D,
the pressure on the lower end of the valve
end of the valve being that within the well,
and which pressure may be considered but
shightly above atmospheric. Thus during
the downward movement of the piston, the
pressure differential on the valve is that
corresponding to column pressure on the
upper end of the valve stem within bore 33a,
and well pressure on the lower end of the
valve, this differential being sufficient to re-
turn the valve to its lower position when
released by the locking device.

I claim: |

1. A fluid pressure actuated well pump
carried on the lower end of a well pipe, em-
bodying a pump chamber and a vertically
movable piston in said chamber, high pres-
sure and exhaust fluid passages communi-

cable with said chamber, the high pressure
fluid being adapted to move the piston
through both of its strokes, a vertically

movable valve within said pump for regu-
lating the fluid flow through said passages
whereby the ends of the piston each are al-

ternately exposed to the actuating and ex-

with the pump

1,907,048

haust fluid pressures said valve being op-
erable in one direction by fluid pressure, and
an operating member connected with said
valve and depending within said pump
chamber, said piston being adapted to in-
termittently engage said member to oper-
ate the valve. '

2. A fluid pressure actuated well pum
embodying a pump chamber and a vertical-
ly movable piston ‘in said chamber, high
pressure and exhaust fluid passages commu-
nicable with said chamber, the high pres-
sure fluid being adapted to move the pis-
ton through both of its strokes, a single

valve for regulating the fluid flow through

sald passages whereby the ends of the pis-
ton each are alternately exposed to the ac-
tuating and exhaust fluid pressures and
means for locking said valve in adjusted po-
sition. _ |

‘3. A fluid pressure actuated well pump em-
bodying a pump chamber and a vertically
movable piston in said chamber, high pres-
sure and exhaust fluid passages communi-
cable with said chamber, the high pressure
fluid being adapted to move the piston
through both of its strokes, a single valve

for regulating the fluid flow through said -

passages whereby the ends of the piston
each are alternatelj‘. exposed to the actua-
ting and exhaust fluid pressures and means
actuated by the piston for releasably lock-
ing sald valve in adjusted position.

4. A fluid pressure actuated pump adapt-
ed to be mounted at the lower end of a well
pipe embodying, a valve head, a pump
chamber below said valve head and con-
taming a vertically movable tubular pump
piston, hiih pressure and exhaust fluid pas-
sages within said pipe, means proviéﬁng
high pressure and exhaust fluid passages ex-

clusive of the
chamber and with the first
mentioned passages through the valve head,

.and a valve within said valve head for reg-

ulating the fluid flow through said valve
head whereby the ends of the piston each
are alternately exposed to the actuating and

exhaust fluid pressures, said valve being op-

erable by fluid pressure and locking means
for sald valve.

5. A fluid pressure actuated pump adapt-
ed to be mounted at the lower end of a well
pipe embodying, a valve head, a pump
chamber below said valve head and contain-

1Ing a vertically movable tubular pump pis-

ton, high pressure and exhaust. fluid pas-
sages within said pipe, means providing high
pressure and exhaust fluid passages exclu-
sive of the piston bore, communicable with
the pump chamber and with the first men-
tioned passages through the valve head, and
a single fluid pressure actuated valve mem-
ber within said valve head for regulating
the fluid flow through said valve head

piston bore, communicable

70

5

86

90

95

100

105

110

115

120

125

130




10

1. 907,048

whereby the ends of the piston each are al-
temmtef exposed to the actuating and ex-
haust fluid pressures and locking means
for said valve.

6. A fluid pressure actuated pump adapt-
ed to be mounted at the lower end of a well

ipe embodying, valve head, a pump cham-
Eer below said valve head and contain-
ing a vertically movable pump piston, high
pressure and exhaust fluid passages within
sald pipe and communicable with the pump
fcham%er through the valve head, a single

fluid pressure actuated valve for regulating

- the fluid flow through said passages where-

18

20

s

30

406

EG

by the ends of the piston eich are alternate-
ly exposed to the actuating and exhaust
ﬁiid pressures, and means for releasably
locking said valve in adjusted position, said
Iocking means being actuated by the piston.
7. A fluid pressure actuated pump adapt-
ed to be mounted at the lower end of a well
pipe embodying, a valve head containing
a vertical valve bore, a vertically movable
piston valve in said bore, a pump chamber
below said valve head and containing a ver-
tically movable pump piston, high pressure,
and exhaust fluid passages within said pipe
and communicable with the pump chamber
through the valve head, the high pressure
fluid being adapted to move the piston
through both of its strokes, and means for
releasably locking said valve in adjusted
osition, said locking means being actuated
v the piston. j |
8. A flmid pressure actuated pump adapt-
ed to be mounted at the lower end of a well
pipe embodying, a valve head containing a
vertical valve bore, a vertical movable
and fluid pressure actuated piston valve in
said bore, & pump chamber below said valve
head and containing a vertically movable
pump piston, high pressure, and exhaust
fluid passages within said pipe and commu-
nicable with the pump chamber through the
valve head, the high pressure fluid being
adapted to move the piston through both of
its strokes, and means for releasably locking
sald valve in adjusted position, said locking
means being actuated by the piston.

9. A fluid pressure actuated pump adapt-

ed to be mounted at the lower end of a well
pipe embodying, a valve head containing a
vertical valve bore, a vertically movable pis-

gg ton valve in said bore, a pump chamber be-

low said valve head and containing a ver-
tically movable pump piston, high pressure
and exhaust fluid passages within said pipe

~ and communicable with the pump chamber

80

86

through the valve head, and through said
valve bore, the high pressure fluid being
adapted to move the piston through both of
its strokes, a latch mounted on said head and

adapted to lock the valve in adjusted posi-
tion, and means for actuating said latch at

5

the ends of the piston stroke to periniiﬁ move-

ment of the valve.

10. In a well pump, a cylinder and a fluid
pressure operated pumping piston in said
cgrlinder, reciprocating valve for controlling
the delivery of fluid to said cylinder to op-
erate the piston, said valve being movable

through one of its strokes by fluid pressure,

means for locking said valve at one end o
1ts travel, and piston controlled means for
releasing the valve from the locking means.
11. In a well pump, a cylinder and a fluid
pressure operated pumping piston in said
cylinder, a reciprocating valve for control-
Iing the delivery of fluid to said cylinder to
operate the piston, said valve being mcvable
through both of its strokes by fluid pres-
sure, means for locking said valve at the
ends of its travel, and piston controlled
means for releasing the valve from the lock-
Ing means, _ ;
~ 12. In a well pump, a cylinder and a fuid

pressure operated pumping piston in said

cylinder, a reciprocating valve for control-
ling the delivery of fluid to said cylinder to
operate the piston, said valve being movable
through one of its strokes by fluid pressure

means for locking said valve at one end of

its travel, said locking means being adapted
to be engaged by the piston to release the
valve, . :

13. In a well pump, a cylinder and a fluid
pressure operated pumping pisten in said
cyhinder, a reciprocating valve for control-
ling the delivery of fluid to said cylinder to
operate the piston, said valve having differ-
ential pressure areas on its opposite ends
and being movable through both of its
strokes by fluid pressures applied to its
ends, means for locking said valve at the

70

b

80

85

80

§6

100

105

ends of its travel, and piston actuated means |

for releasing the valve from said locking
means. , -
14. In a well pump, a cylinder and a flnid
pressure operated pumping piston in said
cylinder, a reciprocating valve for control-
ling the delivery of fluid to said cylinder to
operate the piston, said valve being movable
through one of its strokes by fluid pressure,
and a valve locking device embodying, a pair
of interconnected and relatively movable
members, one joined to said valve and the
other adapted to be actuated under control

110

of the piston, yielding means resisting rela-

tive movement of the members, and means
for locking the first mentioned member
against movement with the other member,
said locking means being
relative movement of the members,

15. In a well pump, a cylinder and s fluid
pressure operated pumping piston in said

120

releasable upon

126

cylinder, a reciprocating valve for control-

ling the delivery of fluid to said cylinder to
Oﬁ;emte the piston, said valve being movable
through one of its strokes by fluid pressure,
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means for locking said valve at one end of
its travel, piston controlled means for releas-
ing the valve from the locking means, and
yielding means for moving the valve sub-
stantially throughout its travel. |

16. In a well pump, a cylinder and a fluid
pressure operated pumping piston in said
cylinder, a reciprocating valve for control-
ling the delivery of fluid to said cylinder to
operate the piston, sald valve having dif-
ferential pressure areas on its opposite ends
and being movable through
strokes by fluid pressures applied to its ends
means for locking said valve at the ends o
its travel, piston actuated means for releas-

ing the valve for said locking means, and

means actuated by the piston and acting to
move the valve independent of the piston
movement. | '
- 17. A fluid pressure actuated pump adapt-
ed to be mounted at the lower end of a well
pipe embodying, a valve head contalning a
vertical valve bore, a vertically movable and
fluid pressure actuated piston valve in said
bore, a piston chamber below said valve head
and containing a vertically movable pump
piston, high pressure, and exhaust fluid pas-
sages within said pipe and communicable
with the pump chamber through the valve
head, said valve being actuated through one
of its strokes by differential pressures act-
ing on the valve. |

18. A fluid pressure actuated pump adapt-
ed to be mounted at the lower end of a well
pipe embodying a valve head containing a
vertical valve bore, a vertically movable and
fluid pressure actuated piston valve in said
bore, a piston chamber below said valve head

and containing a vertically movable pump.

piston, high pressure, and exhaust fluid pas-

 sages within said pipe and communicable

45

50

with the pump chamber through the valve

head, said valve being actuated through both

of its strokes by differential pressures act-
ing on the valve. |

19. A fluid pressure actuated pump adapt-
ed to be mounted at the lower end of a well.
pipe embodying, a valve head containing a

vertical valve bore, a vertically movable and
fluid pressure actuated piston valve in said

bore, a piston chamber below said valve head

and containing a vertically movable pump
piston, a displacement cha[?ber, high pres-
sure and exhaust fluid passages within said
pipe and communicable with the piston and

displacement chambers respectively, through

the valve head, the upper end of said valve

- having a comparatively small pressure area.

and. being exposed to exhaust fluid pres-
sure and the lower end of the valve having
a comparatively large pressure area and be-

1ing exposed to the pressure 1n said displace-

ment chamber. ‘
20. A fluid pressure actuated pump adapt-

ed to be mounted on the lower end of a well

oth of its

‘said _cylinder and a port in

1,007,048

‘pipe’ embodying, a valve head, a vertical

valve bore extending continuously through

the head, a vertically movable piston valve

in said bore, a piston chamber below said

valve head and containing a vertically mov-
able pump piston, a displacement chamber,
a high pressure fluid conduit within said

70

plpe and communicable with the piston

chamber through the valve head and
through said valve bore, and an exhaust fluid

passage within said head and communicable |

through the valve bore with the displace-
ment chamber and the interior of said pipe,
sald piston valve being actuated by virtue of
differential pressure areas exposed to the ex-
haust passage within said pipe and to said
displacement chamber.

21. A fluid pressure actuated pump adapt-
ed to be mounted on the lower end of a well
pipe embodying, a valve head, a vertical

valve bore extending continuously through
‘the head, a vertically movable piston valve

1 sald bore, a piston chamber below said
valve head and containing a vertically mov-
able pump piston, a displacement chamber,
a high pressure fluid conduit within said
pipe and communicable with the piston
chamber through the valve head and

80
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through said valve bore, an exhaust fluid

passage within said head and communica-
ble through the valve bore with the displace-

ment chamber and the interior of said pipe,

said piston valve being actuated by virtue
of differential pressure areas exposed to the
exhaust passage within said pipe and to said
displacement chamber, and means for re-
leasably locking said valve in adjusted posi-
tion, said locking means being actuated by
the piston. |

22. A fluid pressure actuated pump
adapted to be mounted on the lower end
of a well pipe embodying, a valve head,
an outer pipe mountec{? on said head and
depending therefrom, a pump cylinder with-
in salid pipe and annularly spaced there-
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from, a closure for the lower ends of the

iston within
_. : e lower end
of the cylinder opening into said annular

pipe and pump cylinder, a

 space, a barrel within said cylinder and an-

nularly spaced therefrom, a tubular exten-
sion on the piston and adapted to slide ver-
tically within said barrel, high pressure and
exhaust fluid passages within said well pipe
and communicable through the valve head

with the annular spaces between said barrel, |

cylinder and outer pipe, and valve means
in the head whereby the ends of the piston
each are alternately exposed to the high
pressure and exhaust fluid pressures.

In witness that I claim the foregoing I
have hereunto subscribed my name this 10th

day of June, 1929. ,
| i ARTHUR G. GAGE.
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