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: .'My present invention _rélates to hydrauli-

' cally operated pumps to be used for raising

water or oil from deep bored wells, the ob-

jects being to provide a deep well pump that

1s operated by fluid pressure from the sur-

face of the ground; also to provide a sim-

- ple single acting pump having few moving

25

35

40

Y actuated
- ‘mder.

Earts, and to provide a pump for oil wells
aving a single acting pumping cylinder
by a double acting operating cyl-

" With reference to the draﬁings:

o Fig. 1 is a sectional elevation of the upper
. 15 portion of the pump ; |

“a valve head for the pump.

Fig. 2 is a view of the valves 'and parts of

~Fig. 3 is a sectional elevation of the lower
portion of the pump, and is intended to. be
a nether continuation of the portion shown
in Fig. 1. | ) “

~ Fig. 4 is a transverse view of the valve
head showing the position of longitudinal
~ bores and transverse connecting
The pump proper includes a valve head

parts. . -

1, hereinafter more fully described in de-

tail, to which is attached a depending cylin--

der 2. Within the cylinder 2 is a tubular

plunger assembly comprising a piston head

3, a reduced diameter section 4 extending
above the piston, and a second section 5, of

smaller diameter than section 4, extending

below the piston head. By virtue of the dif-

ferential diameters of plunger sections 4

and 5, there is formed an annular pressure
area on the upper end of piston 8 of com-
Faratively smaller area than the downward-
y facing.préssure area on the lower end of
the piston. The advantages of providing

~ such differential pressure areas at the ends

of the piston section of the plunger will be
made apparent in the description to follow.

- Plunger section 4 has a smooth sliding fit

50

‘within a sleeve 6 attached to the lower end
~ of the valve head andd?ending therefrom
er 2, the interior

within the piston cylind |
of sleeve 6 forming a displacement chamber

for the well liquid being pumped. An out-

side sleeve 7 is placed eccentrically about the

~cylinder 2, the eccentric positioning of the
sleeve providing a longitudinal fluid passage

8 ‘,léa-d’ing from

carry slidably the

-transverse connecting ports. If all the
‘and bores were spread out on an elevated
pear as shown in Fig. 2,

the valve head to the bottom
of cylinder 2. B | '

A second cylinder _
part of the cylinder 2 and is adapted to

end of this cylinder forms the lower head

9 is seated in the lower

plunger 5. The upper

for the driving cylinder 2.. A port 10 con-

niects the port 8 with the lower end of the
cylinder 2 and a port 11 is formed by groov-
ing the cylinder 6 and connects an orifice

12 of the valve head with the top of the cyl-

inder 2. The sleeve 7 is welded top and bot-
tom to the ‘cylinder 2, and at the to

port 8 connects with the valve head by an

~orifice 13. In the bottom of the plunger 5

1s a ball check valve 14.

the

Regarding the valve head 1, and with

reference to Figs. 2 and 4; the valve head
carries a plurality of longitudinal bores,

some of which carry piston valves, an

plane they would ap
and the relative position of the longitudinal
bores and connecting ports are all shown in
Fig. 4; the connecting ports being shown by
dotted lines. f ‘ o

ports

70

5

‘The bore 15 carries a main valve 16 hav-

ing pistons 17 and 18 at its upper end and 19
and 20 at the lower end, the said pistons 18

‘and 19 being connected by a waist 21. The

bore 15 is closed at its upper and lower ends
by plugs 22 and 23, respectively, havin
fingers 22¢ and 23@ which extendv into en
bores 17a and 20e, respectively, of the main
valve, thus forming checks to keep the valve
from pounding. A bore 24 forms an inlet

for the fluid which operates the pump. A

bore 25 is the discharge means for the fluid
‘which is used to operate the master valve. A !

00

bore 26 is used as a discharge conduit

through the valve head for the ¢il being
discharged by the pump, and carries a
charge valve 264 at the top end.

The central bore 27 carries a pilot valve
28 adapted to be operated by each stroke of
the piston and plungers, the upper end of
bore 27 being closed gy
bore 24 1s connected

dis-

plug 2¢a. The inlet
24 with the main valve
bore 15 by a port 29 and with the pilot valve

100 .
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" the bore 25 by

10

13

bore 28 by a port 30. The master valve bore
15 is connected with the pilot valve bore 27
by a port 31 bore 32 and port 33 at the top,
and by a port 84 bore 35 and port 36 at the
bottom. The main valve bore also carries
a port 87 which discharges into the well,
and a port 13 connecting into the port 8.
The pilot valve bore 1is connected with
a port 39 at its upper end
and by a port 40 at the lower end. The 1nlet
hore 24 is also connected with the port 11
by a port 12. The pilot valve carries an
upper piston 43, a lower piston 44 and a
long stem 45 extending down into the plung-

ers and piston below which are tubular,

45b at the bottom and a

there being a lug
the top of the pilot valve

second lug 45a near

- stem adapted to be engaged by a bar 4a posi-

20

28

- 80

35

40

45
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tioned within the top of the plunger 4. The
pilot valve is caused to be moved a short
distance at the end of each stroke of the
plungers and piston by the engagement of
bar 42 with lugs 45¢ and 450. -

It is intended that the pump shall be

serewed into the lower end of a string of

tubing 46, and that there shall be a smaller
string of tubing 47 within the tubing 46
adapted
sure operating fluid which preferably,
though not necessarily, may be a clean fairly
licht oil. The fluid that 1s pumped by the
device is conducted to the surface of the
oround by the larger tubing 46. The operat-
ing fluid should be of a higher pressure than
the pumped liquid.

The operation of the device is as follows:
During the up stroke of the plunger 4, pis-
ton 8 and plunger 5, any oil filling the cyl-
inder above the plunger 4 will be discharged
through the valve 26z and conduit 46, Dur-
ing the downward movement of the plunger,
oil from the well is drawn in through -the
bottom valve 14, and through the tubular
plunger into the space above to be dis-
charged as before into the tubing 46. The
upward movement of the plunger is obtained
by admitting high pressure oil from the
valve head through the port 8 and port 10

into the bottom of the cylinder 2 below the

piston 3; the downward movement of the
plunger is obtained or accelerated by the
constant pressure of oil, for example the
high pressure operating fluid upon the small

“exposed area of the top of the piston, the oil

65

under the piston being released by the valve

" head out into the well. This small volume

of fluid acting upon the smaller up

60

65

per area
of the piston, surges back and forth from
the inlet bore 24, of the valve head through
ports 11 and 12. S

This present pump is designed to operate
on a small volume of high pressure oil en-
tering under the piston 3 which is subse-
guently discharged into the well, and to

raw 1in at each stroke from the well a

to conduct to the pump a high pres-

1,007,047

larcer volume of oil into the larger space
above the plunger 4 which shall be sufh-
cient-to show a substantial net volume over
the oil discharged from under the piston.
Therefore, the upper plunger is the pump-
ing plunger and the upper end of the cyl-
inder is the pumping end, while the lower

70

end of the eylinder is the operating end and

the  lower piston is fixed to the plunger
merely to set up a proper differential 1n area
between the oil pumped and the o1l con-
sumed in the operation of the pump. The
area on the upper side of the piston 3 which
is exposed to the high pressure operating oil
should be only large enough to force the
oil out from under the

movement of the plunger on the return
stroke. .

It will be recognized that although the
differential of total applied force to raise
the plunger has been-obtained in the pres-
ent embodiment by a differential of oppo-
sitely facing areas exposed to the same fluid

under the same pressure, that the essence of

the system resides not necessarily in a dif-
ferential of areas, but in a differential of
oppositely applied total effective forces,
whether or not these forces are caused by

the same actuating fluid, or by actuating

fluids at the same pressure.

In the operation of the valve head 1, high
pressure operating oil is admitted 1into t%le
bore 24 from which it flows to the pilot
valve bore 27 by port 30. With the pilot
valve in the position shown in Fig. 2, which
position has been obtained by being pulled

down due to the engagement of bar 4a with

lug 456 toward the end of downward move-
ment of the plungers, the operating oil flows
from the pilot valve bore through ports 34,
35 and 86 into the bottom of the main valve,
bore 16, forcing the main valve up to the top
of its bore. With the main valve in this
elevated position the operating oil then flows
from the inlet bore 24 through ports 29, 13,

8 and 10 into the bottom of the cylinder 2,
forcing the plunger up. When the plunger

reaches the top of its stroke-it moves the
ilot valve upwardly, thus shutting ofi the

ow.of oil to the bottom of the main valve

bore, and opening it, through, ports 34, 35

and 36 and 40, to the discharge bore 25, and

at the same time allowing the operating oil
to flow into the upper en('f of the main valve
bore through ports 381, 832 and 33, thus mov-
ing the main valve down to the bottom of its
bore. With the main valve in this position,
the high .pressure operating oil is cut off
from the cylinder 2, and the oil which en-
tered under the
through ports 10, 8, 13 and 37 and into the

well. When the plunger reaches the bottom
of its stroke the pilot valve is pulled down

and the main valve is again reversed.

piston and through
the valve head, and to afford a quick down.

756
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piston then flows back out
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~ sure operating oil on the valves, there be-

10

15

‘per 2nd of

1,907,047

The oil discharged from the main valve
bore is discharged across the pilot valve hore
and into the bore 25, and this bore 25 is con-
nected into the tubing 46 in order that the
static pressure of the oil in that tubing shall
in part balance the pressure of the high pres-

ing sufficient difference between the two
pressures to operate the master valve.

It will be noticed that the upper end of
the plunger is exposed to dirty well oil,
and 1s subjected alternately to well pressure
and column pressure, and that the lower
end of the plunger is subjected always to
dirty well oil under well pressure. The
clean high,Eressure oil applied to the up-

any leakage taking place 1s leakage of clean

' oil traveling from the high pressure oil zone

to the dirty oil end of the plunger at all

~ times, thus continually washing the plung-

25

er and maintaining it clean of sand parti-

cles. A part of the plunger above the lower
end is subjected to clean oil under the al-

ternating pressures of high pressure and

-~ well pressure, so that, whenever leakage takes

30

30

- spirit thereof, as claimed.

40

45

- 80

place at that zone, clean oil is traveling down

toward the dirty well oil zone at the lower
end of the plunger, and thus also cleaning
the plunger at its lower end. @~

- It 1s to be understood that I do not limit
myself to the exact arrangement of the

‘valves and ports in the valve head and that
many changes might be made in the inven-

tion as shown without departing from the

Having thus described

my invention,- f
claim: | R -

1. In an o1l well pump.._ in combination, a

cylinder, a tubular piston for the cylinder,

a tubular plunger part extending from one

end of the piston ana adapted to decrease
the area of the piston to provide an area of

small extent against which a high pressure
~ fluid may operate to move the

iston and
plunger through a filling stroke of the

pump, a cylinder for the plunger, a dis-

charge valve for the plunger cylinder, a
port adapted to conduct a high pressure

 fluid constantly against the small exposed

bd

area of the piston, a second hollowed plung-
er part extending from the other end of the

piston and adapted to decrease the area

thereof to a determined extent less than the

~area of the first mentioned plunger, a cylin-

60

der for the second plunger, an inlet valve
for controlling flow of operating fluid to the
piston -and plungers, a valve head for the
pump, a port connecting with the valve head
and adapted to conduct the high pressure
operating fluid to and from the larger ex-
posed area of the piston, and valves mount-

_ed in the valve head for alternately admit-

85

ting into and discharging the operating.

e piston head is then at a pres-
sure higher than column pressure so that

er, a dischar

up

3
fluid from said second named | port 'whereby'
the piston and plungers may be operated
through a discharging stroke. -

2. In combination, in an oil well Eump, Y

cylinder, a tubular piston for the cylinder, a
tubular plunger part’ extending from one

™

{0

end of the piston and adapted to decreéase
the area of the piston to provide an area of

relatively small extent against which a high
pressure fluid may operate to move the pis-

ton and plunger through a filling stroke of
the pump, a cylinder for the plunger, a dis-
charge valve for the . plunger cylinder,
means for admitting a high pressure fluid

constantly against the small exposed area

75

80

of the piston, a second tubular plunger .

part extending from the other end of the
piston and adapted to decrease the ares

thereof to a determined extent less than the

area of the first mentioned plunger, a ecyl-
inaer for the second plunger part, an inlet
valve for the pump mounted in said tubular
piston and plungers, and a valve head for
the pump adapted to conduct a high pres-
sure operating fluid against and away from
the larger exposed area of the piston where-

88

80

by the piston and plungers may e operated

through a discharging stroke.

3. In combination, in an oil well pump,
a cyhinder, a tubular piston for the cylinder,
a tubular plunger part extending from one
end of the piston and adapted to decrease

the area of the piston to provide an area of

relatively small extent against which a high
pressure fluid may operate to move the pis-

ton and plunger part through a filling

stroke of the pum{)
e va,
der, means for admitting a high pressure

a cylinder for the plung-

fluid constantly against the small exposed

area of the piston, a second tubular plung-
er part extending from the other end of the
piston and adapted to decrease the area
thereof to a determined extent less than the
the area of the first mentioned plunger, a

cylinder for the second plunger, an inlet

valve for the pump mounted in said tubu-

lar piston and plungers, and means for con-

ducting a high pressure operating fluid to
and from the larger exposed area of the
piston whereby the piston and plungers may
be operated through a discharging stroke
of the pump. '

100

9 .
ve for the plunger cylin-

10%

110

115

4. In a pump of the kind descr'ibe‘d,. th’é :

combination of a pump barrel having a bore

of relatively small diameter above and a rel-

atlvely large bore below, a valve-head at the.

per end of the barrel, a plunger having

120

a tubular body with its upper portion mount-

ed to reciprocate in the said small bore of
the barrel below the valve-head, said plung-

reciprocate in the bore of larger diameter,

the tubular body of said plunger above the

piston-head being of larger diameter than

123

er having a medial piston-head mounted to

130
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10

10

~ fining a well liquid

20

2D

‘head whereby

of the plunger below the piston-
an effective annular area 1s
formed on the under side of the piston-head
of greater area than the annular area on the
upper side of the piston-head, a check-valve

the body

:n the tubular body of the plunger, means

for admitting fluid under high pressure to
the barrel below the said piston-head to
raise the plunger, means for admitting fluid
under pressure to the interior of the barrel
above the piston-head and below the bore
of reduced diameter, and a valve In the
valve-head operating to pass the pumped
fluid upwardly through the valve-head on
each up-stroke of the plunger, a pipe con-

<aid valve head, and a second pipe confining
a high pressure Auid column above the valve
head, one of said pipes being within the
other. . ' | .

5. In a pump of the kind described, the
combination of a pump barrel having a bore
of relatively small diameter above and a
relatively large bore below, a valve-head at
the upper end of the barrel, a plunger hav-
ing a tubular body with its upper portion
mounted to reciprocate in the said small bore
of the barrel, below the valve-head, said

. plunger having a medial piston head mount-

30

 the piston-head
- ton-head whereby

35

40

50

56

60

ed to reciprocate in the bore of larger diame-
ter, the tubular body of said plunger above
being of larger diameter
than the body of
an effective annular area
. formed on the under side of the piston-
head of greater area than the annular area
on the upper side of the piston head, & check-

valve in the tubular body of the plunger,

means for periodically admitting fluid under
higher pressure than the pressure in the
pumped column of liquid to the barrel below
the said piston-head to raise. the plunger,
means for constantly admitting fluid under
pressure to the interior of the barrel above
the piston head and below the bore of: re-
duced diameter, to actuate the plunger in
its down-stroke, and a valve in the valve-
head operating to pass the pumped liquid

upwardly through the valve-head on each

up-stroke of the plunger. |

6. In a pump of the kind described, the
combination of a pump barrel having a bore
of relatively small diameter above and a
relatively large bore below,
the upper end -of the barrel, a plunger hav-
ing a tubular body

bore of the barrel below the valve-head, said
plunger having a medial piston-head to re-
te in the bore of larger diameter,

ciproca
the tubular body of said plunger above

the piston-head being of larger diameter

than -the body of the plunger below

65

the piston-head whereby an effective annu-
lar area is formed on the under side of the

discharge column above

~on the plunger

the plunger below the pis-

a valve-head at

with its upper portion
mounted to reciprocate in the said small

1,907,947 -

piston-head of greater area than the annular

the

area on piston—hea,d,

the upper side of

there being a fluid passage extending through

said valve head and barrel to the upper side
of the %)iston, a check-valve in the tubular
body of the plunger, a fluid-actuated valve
for admitting fluid under high pressure to
the interior of the barrel below the piston-
head to raise the plunger, and for opening
communication from the interior of the bar-
rel below the piston-head to the exterior, to
permit exhaust of the fluid under pressure

on the down-stroke of the plunger, said fluid .
actuated valve also operating to control the

application of high pressure fluid to the
upper face of the piston, and an automatic
valve for controlling the flow of the operat-

ing fluid to the fluid-operated valve.
7. In a well pump of the character de-

“seribed, the combinations comprising a well

suspended within the

pipe, & pump barrel
) fluid pressure actuated

well on said pipe, a

pluncer within said barrel, means for main-
™ b,

taining a relatively small effective fluld pres-
sure force constantly on the plunger to press
it in. one direction of its movement, and
means for intermittently applying a rela-
tively larger opposing fluid pressure force
to move it in the other direc-
tiomn. -

8. In a well pump of the character de-
scribed; the combination comprising a well
pipe, a pump barrel suspended within the
well on said pipe,
plunger within said barrel, a pressure area
on said plunger facing in one direction,
means for constantly maintaining a fluid
under pressure on sald pressure area to press
the plunger in one direction of its movement,
2 second pressure area on sald plunger fac-
ing in the opposite direction to the first said
area, and means for intermittently apply-
ing fluid under pressure to the said last men-
tioned pressure area, the total effective pres-
sure applied to
being greater than the total effective pres-
sure on said oppositely facing first men-
tioned area. _ |

9. Tn a well pump of the character de-
seribed, the combination comprising a well
pipe, a pump barrel suspended within the
well on said pipe, a fluid pressure actuated

plunger within said barrel, a pressure area

on said plunger facing 1n one direction,

means for constantly maintaining a fllad

under pressure on sald pressure area, a rela-
tively larger pressure area on said plunger
facing in the opposite direction, and means

for intermittently applying a fluid under

pressure to the last mentioned pressure area,
whereby the plunger is alternately raised
and lowered. '

10. In a pump of the character described,

the combination of a pump barrel, a plunger

‘mounted to be reciprocated therein, a pres-

said last mentioned area

({

3

{

1

a, fluid pressure actuated
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- sure area on said plunger facing in one di-
_rection, means for constantly maintaining a
-fluid under pressure on said pressure area,

& relatively larger pressure area on said

- 8 plunger facing in the opposite direction, and

means for intermittently applying the same

- fluid under pressure to the last mentioned
pressure ares, whereby the plunger is al-

~ ternately raised and lowered. | -

10 11. In a pump of the character described,

- the combination of a pump barrel, a plunger

mounted to be reciprocated therein, means
- for constantly maintaining an effective fluid
ressure downwardly on the plungsr for
gnwmmrd' movement thereof, and means for
intermittently applying an effective fluid

“pressure upwardly on the plunger sufficient
‘to overbalance the weight of the plunger
plus the effective downwardly acting fluid

20 pressure, whereby the plunger is alternately

- raised and lowered. o L
- 12. In a pump of the character described,

the combination of 8 pump barrel, a plunger
mounted to be reciprocated therein, an up-

28 wardly facing effective area on said plunger,

means for constantly maintaining an effec-
tive fluid pressure on said upwardly facing
area whereby said plunger is constantly

- pressed downward, a downwardly facing

80 effective area on said plunger, and means for

intermittently applying an effective fluid

- pressure on said downwardly facing area

whereby said plunger is intermittently
pressed upward, the total effective pressure

85 on sald downwardly facing area being great-

er than the total effective pressure on said
upwardly facing area. | '

13. In a pump of the character described,

“the combination of & pump barrel, a plung-

40 er mounted to be reciprocated therein, an up-

~ wardly facing effective area on said plunger,

- means for constantly maintaining a fluid un-

der pressure on said upwardly facing area
‘whereby said plunger 1s constantly pressed
45 downwar’, a downwardly facing effective
area on sald plunger, said downwardly fac-
ing effective area being reldtively larger

~ than said upwardly facing effective area,
~ and means for intermittently applying the
s0 same fluid under pressure on said downward-

-~ ly facing area, whereby the said plunger

1s alternately raised and lowered. = _

-+ 14. In a pump of the character described, .

.~ ._the combination of a pump barrel having a
-. 88 medial bore, an upper bore of reduced di-
- ameter above said medial bore, and a lower

- bore of still further reduced diameter be-

low said medial bore, a hollow plunger

mounted to reciprocate in the pump barrel,

00 said hollow plunger comprising a piston

~head adapted to work in the said medial
bore of the barrel, an upper plunger part of
reduced diameter extending upwardly from

-sald piston-head and adapted to work in the
86 said reduced upper bore, whereby an up-

15

end of t
the pump barrel with ¢learance, and bein

'w'ardly facing annular ares is providéd on

the upper end of the said piston-head, a
lower plunger part of reduced diameter ex-

tending downwardly from said piston-head

and adapted to work in the said reduced

lower bore, whereby a downwardly facing
“annular area is grmrided on the lower en

of the piston-head of greater extent than the

- upwardly facing annular area on the upper

end of the piston-head, means for constant-

70

b

78 '

EY admitting fluid under pressure to the me- -
1al bore of the barrel above the piston-head,

and valvular means for intermittently ad-
mitting fluid under pressure to the medial
bore of the barrel below the piston-head.

_15. In a pump of the character described,
the combination of a pump barrel having a

medial bore, an upper bore of reduced di-

ameter above said medial bore, and a lower

bore of still further reduced diameter below

said medial bore, a valve head at the upper
end of the barrel, a hollow plunger mounted
to reciprocate in the pump barrel, said hol-

low plunger comprising a piston head
adapted to work in the said medial bore of

80

35

80

the barrel, an upper plunger part of reduced

diameter extending upwardly from said

piston-head and adapted to work in the said

reduced upper bore, whereby an upwardly

facing annular area is provided on the up-

per end of the said piston-head, & lower

plunger part of reduced diameter extend-
ing downwardly from said piston-head and

03

adapted to work in the said reduced lower

bore, whereby a downwardly facing annu-
lar area is provided on the lower end of
the piston-head of greater extent than the
upwardly facing annular area on the upper

ge piston-head, a shell surrounding

connected to the valve head at its upper en
and connected to the barrel below the medial
bore thereof at its.lower end, there being a

conduit in the valve head for admission to
the pump of high-pressure operating fluid,
sald conduit being communicable with the

medial bore of the barrel above the piston-
head, and valvular mechanism in the piston
head for intermittently admitting high pres-
sure fluid from the said conduit to the clear-
ance space between the pump barrel and sur-

100

105

110

115

rounding shell, there being a port in the wall

of the barrel at the lower end of its medial

bore providing communication between the

sald clearance space and the medial bore

below the piston-head for the passage of

high pressure fluid. =~
16. In a pump of the character described,

the combination of a pump barrel having a
medial bore, an upper bore of reduced di-
ameter above said medial bore, and a lower

bore of still further reduced diameter be-
low said medial bore, a hollow plunger

~mounted to reciprocate in the pump barrel,

said hollow plunger comprising a piston

120
125
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head adapted to work in the said medial
bore of tgebarrel, an upper plunger part
of reduced diameter extending upwardl

from said piston-head and adapted to wor

in the said reduced upper bore, whereby an
upwardly facing annular area is provided
on the upper end of the said piston-head, 2

. Jower plunger part of reduced diameter ex-

10

15

tending downwardly from said piston-head
and adapted to work in the said. reduced
lower bore, whereby a downwardly facing

‘annular area is provided on the lower end

of the piston-head of greater extent than the
upwardly facing annular area on the upper
end of the piston-head, means for admit-
ting clean high-pressure oil to the barrel

~and to a medial portion of the plunger above
- the upwardly facing annular area thereof,
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the said clean high-pressure oil acting to

press the plunger downward and to main-

tain the plunger clean by virtue of leakage,

means for intermittently admitting clean-
“high-pressure oil to the barrel and to a me-.

dial portion of the plunger below the down-
WAT K facing annular area thereof, the said
clean high-pressure oil acting intermittently
to press the plunger upward and to main-

tain the plunger clean by virtue of leakage.

17. Ina pump of the character described,
the combination of a pump barrel, a plunger
mounted to be reciprocated therein, an up-

‘wardly facing effective area on said plunger

and intermediate the ends thereof, a down-
wardly facing effective area on said plunger
and intermediate the ends thereof, means
for constantly admitting clean high-pres-
sure oil to the barrel and to a medial por-
tion of the plunger above the said upwardly
facing area, said clean high-pressure o1l act-
ing to exert pressure downward on the

plunger and to maintain the plunger clean

by virtue of leakage, means for intermittent-

ly admitting clean high-pressure o1l to the
barrel and to a medial portion of the plung-
er below the said downwardly facing area,
the total pressure of the high-pressure oil

- against the said downwardly facing area be-

ing sufficiently large to overbalance the total
downward pressure due to the weight of the
plunger plus the said first mentioned effec-
tive oil pressure, whereby the said last men-
tioned clean-high-pressure oil acts inter-
mittently to raise the plunger and to main-
tain the plunger clean by virtue of leakage.

18. In a pump of the character described,
the combination of a pump barrel, a plung-
er mounted to be reciprocated therein, means

for intermittently applying an effective

fluid pressure upward on the said plunger

for upward movement thereof, means for
constantly maintaining an effective pressure

. of clean o1l downward on said plunger, the

last mentioned efiective downward pressure
being less than the first mentioned effective
upward pressure, whereby the plunger is
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pressed downward between upward appli-

cations of fluid pressure, said clean o1l being

applied to a medial portion of the plunger
whereby the said plunger is maintained
clean by virtue of leakage. |
19. In a pump of the character described,
the combination comprising a pump barrel,
a, fluid pressure actuated plunger within said
barrel, means for applying a relatively small
effective fluid pressure force on the plunger
to press it in one direction of its movement,
means for applying a relatively larger fluxd

pressure force on the plunger to move 1t

in an opposite direction, the first mentioned
means comprising means for applying clean
oil to a medial portion of the plunger where-
by said plunger is maintained clean by vir-
tue of leakage. .

20. In a pump of the character described,
the combination comprising a pump barrel,

a fluid pressure actuated plunger within

said barrel, a pressure area on said plunger

facing in one direction, a relatively larger

pressure area on said plunger facing in the
opposite direction, and means for applying
fluid pressur: to said areas to operate the
plunger, said means comprising means for
applying clean oil to a medial portion of
the plunger whereby said plunger is main-
tained clean by virtue of fluid leakage.

- 21. In a well pump of the character de-
scribed, the combination of a pump barrel
having a medial bore, an upper bore of re-
duced diameter above said medial bore, and
a lower bore of still further reduced diame-
ter below said medial bore, a hollow plunger

‘mounted to reciprocate in the pump barrel,

said hollow plunger comprising a piston
head adapted to work in said medial bore of
the barrel, an upper plunger part of re-
duced diameter extending upwardly from
said piston-head and adapted to work in the
said reduced upper bore, whereby an up-
wardly facing annular area is provided on
the upper end of the said piston-head; a
lower plunger part of reduced diameter ex-
tending downwardly from said piston-head
and adapted.to work in the said reduced
lower bore, whereby a downwardly facin

annular area is provided on the lower en

of the piston-head of greater extent than
the upwardly facing annular area on the
upper end of the piston-head, means for ad-

‘mitting fluid under pressure to the medial

bore of the barrel above the piston-head,
valvular means above sald pump barrel
and operable to intermittently admit fluid
under pressure to the medial bore of the

barrel below the piston-head.

22. In a pump, 8 hollow plunger carry-
ing an operating piston and a pumping pis-
ton, means confining a hydraulic column in
communication with the upper side of the
operating piston, means including a tube
surrounding the plunger and the said means,
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~ confining & hy&raulic column and conveys g
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pressure therefrom to the lower side of the
operating piston, means confining a third
hydraulic column, means automatically op-
erated by movement of the plunger to in-
termittently superimpose the third column
on the last mentioned column, and a pump

- barrel containing the pumping piston.
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23. In a pump, a well casing and a pump
mechanism suspended from the casing and
insertable through the casing and with-
drawable therefrom, the pump mechanism
comprising the following, a head suspended
from the casing, a well tubing coaxiall
connected to and pendent from the head,
concentric pump barrels within the tubing,
a pump plunger having an operating piston
and a pumping piston, the operating piston
working in the larger barrel, the pumping

piston working in the smaller barrel, means

including the tubing and the larger barrel

ffning two hydraulic columns, one
communicating pressure to the lower side
of the operating piston and the other to the
upper side thereof, means confining a third

hydraulic column, and means for superim-

posing the third column on the other two

- columns including means for intermittently
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agp ying the third column to at least one
of the other two columns. - _
- 24. In a well pump, a plunger, a tube to

~ contain a hydraulic column, the said column
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operating against a portion of the lower side
of the plunger, a tube to contain a hydrau-

lic column, the said column operating

against a portion of the upper side of the
plunger and a conduit to contain the col-

~umn of fluid to be lifted by the plunger,

40

‘the latter column being sustained by the re-

mainder of the upper surface of the plung-

er, the first portion having a larger area

than the second portion, and the sai plung-

- er operating in one of the tubes.

25. In a well pump, a plunger, a tube to
contain a hydraulic eolumn, the said column
operating against an-annulus on the lower

- side of the plunger, a tube to contain a hy-
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draulic column, the said column cg)erating
against an annulus on the upper side of the
plunger, and a conduit to contain the col-
umn of fluid to be lifted by the plunger,
the latter column being sustained by the re-

‘mainder of the upper surface of the plung-
“er, the first annulus having a larger area

than the second annulus, and the said plung-
er operating in one of the tubes.
In testimony whereof, I have hereunto

- signed my name to this specification.

ARTHUR G. GAGE.



	Drawings
	Front Page
	Specification
	Claims

