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This invention has to do with deep well
-~ pumps of the pressure fluid operated type in
which the pump plunger or piston is oper-
ated by high pressure fluid delivered to the
5 pump from the ground surface. And the
invention may be further characterized as
dealing more particularly with pumps of this
character in which the plunger is operated

' by compressible fluid, such-as gas or air.
10 “In certain common types of pressure fluid
operated pumps, the pump plunger is moved
" by the alternate application of high pressure
actuating fluid to opposing pressure areas
_on the plunger, and the pressure fluid used
16 in operating the plunger on its pumping
‘stroke is discharged to the well or to the
column of well liquid being pumped, upon
the return stroke of tire plunger. The pres-

ent type of pump differs broadly in one re-

' 20 gpect, from the usual fluid pressure oper-
- ated pumps operated in the manner stated,

in that the fluid used to move the plunger

on its pumping stroke, instead of being dis-
charged to the well or pumping column, is

256 ytilized in operating the plunger on its re-
turn stroke. In accordance with the inven-
tion, the compressible operating fluid is de-
livered to the plunger barrel below the
plunger so -as to. move the latter on its up

. .80 stroke, and at a predetermined point in the
plunger travel, and substantially at the limit

of its up stroke, the supply of pressure fluid

. to the pump from the supply conduit is cut
" off, and the fluid in the lower portion™ of
6 the plunger barrel utilized in raising the
plunger, is transferred to the upper portion

of the barrel above the plunger so as to move

the latter on its return or down stroke.

In my preferred embodiment of the inven-

- 40 tion, the delivery of the presure fluid to the’

plunger barrel to raise the plunger on its up

stroke, and the transfer of that fluid from the
lower interior of the barrel below the plunger
" to the upper interior thereof above the plung-
er, is regulated by:a plunger controlled valve
_mechanism in the head of the pump aboye the
plunger barrel. It isto be understood that in
its broad- aspects, the invention contemplates

50

- brought about by so forming the plunger and

"pressure applied to the lower pressure area of

-~ the provision of any suitable means for so
’ controlling the application of pressure fluid,

either directly, or indirectly, to the plunger, .
and that the hereinafter described type .of
valve construction and arrargement is to be
considered merely as typical of any suitable
means. for controlling the operation of the 58
plunger. I may state that the hereinafter de-
scribed valve mechanism is generally similar
to that described in my copending applica-
tion on valye mechanism for Fluid pressure
operated well pumps, Ser. No. 529,059, filed on 60
even date herewith, which application deals
with improvements whereby the valve parts
are held or locked in position by means of
fluid presure. e A
In the operation of the present pump, at 86

substantially the limit of the plunger up

stroke the interior of the plunger barrel be-
low the plunger is put into communication
with that above the plunger so as to permit the
transfer of pressure flud to the upper pres-
sure area on the plunger. In order for the -
pressure so applied to the upper pressure area
of the plunger to operate the plunger on its

‘down stroke, means is provided whereby the

effective pressure applied to the plunger to 78
move it downwardly is greater than the pres- .
sure applied to the lower pressure area of the
plunger resisting its downward movement. .
This application of differential pressures is, 80

the plunger barrel assembly that the pressure

fluid acting downwardly against the plunger

is applied to the comparatively greater pres-
sure area on the plunger thanthe fluid in the
lower interior of the barrel acting upwardly
against the plunger. The present plunger .
and plunger barrel assembly construction is
generally similar to that comprising the sub-
ject matter of my copending application on
Oil well pump, Ser. No. 109,098, filed May 14, -
1926. . _ T
During the up stroke of the plunger, the
pressure applied to its upper end, and which -
pressure is overcome by the operating fluid

the plunger, consists of the pumping column .
pressure applied to onéportion of the upper
end area of the plunger plus the well pressure
or pumping column pressure applied to the

remainder of that area. And on its down 190;-
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. stroke the piston is operated by the differen-

tial in pressure against thé last mentioned
area and pressure applied to the lower com-
paratively, smaller pressure area of the
plunger. . S

Having set forth the general aspects of the

+ invention, T shall now proceed to a detailed
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description of a typical form of pump em-

_bodying the invention, from which descrip-

tion the various objects and structural fea-
tures of the pump will be readily apparent.
Reference is had for purposes of description
to the accompanying drawings, in which:
- Fig. 1 is a medial longitudinal and de-
veloped sectional view of the pump, the vari-
ous valve parts and passages in the valve
head being shown in a single plane for pur-
poses of clarity; , o :
- Fig. 2 is a view similar to Fig. 1 showing
the plunger at the opposite end of its stroke
and the valve parts in corresponding posi-
tions;and =~
_Figs. 8,4, 5,6 and 7 are sectional views on
lines 8—38,4—4, 5—5, 6—6, 7—7 of Fig. 1, the
sectional views illustrated in Figs. 8 to 7
showing the true relative positions of the
various valve parts, ports and passages in the
valve head. = - :
Referring first to Figs. 1 and 2, the pump,

generally indicated at P is shown to be car-
ried on the lower end of the well pipe 10, the
latter being lowered within the well casing,

' not shown, and the pump during operation
~ being submerged beneath the standing level

36
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of the well liquid. The pump ‘comprises an
upper valve head 11 threaded on the well
pipe at 10a, and a lower plunger and plung-

" _er barrel assembly section, generally indi-

cated at 12. The barrel assembly comprises

.an outer pipe or casing 13 joined to the valve

head at 14, and a piston barrel 15 extending
concentrically within the casing 18 and an-

- nularly spaced therefrom at 16, the piston

45

barrel being similarly mounted on the valve
head at 17." The lower end of the casing 13
is closed by a tubular plug 18 carrying a de-
pending sleeve 19 within the lower reduced
section of the plunger works, as will pres-

- ently appear. The Iower end of the plunger

55
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barrel 15 is spaced at 20 from the bottom clo-
sure 18 of the casing in order to provide for
communication between the annular space 16
and the piston chamber 21. :
Within the barrel assembly is a tubular
plunger, generally denoted at 22, comprising
an intermediate piston section 23 and upper
and lower reduced diameter extensions 24
and 25, the latter working within sleeve 19
and having a sliding fit therewith. It will
be noted that the lower plunger section 25 is
of somewhat greater diameter than section
24, so that there is provided an upwardly
facing pressure surface 26 on the piston 23
of greater area than the downwardly facing
pressure surface 27, reasons for which will

~

- 1,007,052

hereinafter appear. Plug 18 is formed with
a -centrally .raised area 18a to arrest the
downward travel of the plunger at a point
such that the piston section 23 will not be
perinitted to cover the annular opening at 20
and thereby cut off communication between
space 16 and the piston chamber 21. The
upper plunger section 24 projects upwardly
within a pipe sleeve 28 depending from the
lower end of the valve head 11, the plunger
having a sliding fit within said sleeve.

It may be mentioned at this point that
during the down stroke of the plunger,
throughout which the latter is moved by
fluid pressure applied to the piston area 26,
we!l liquid is taken upwardly through the
plunger into the pumping chamber 30, a foot
valve 31 being placed within the lower tubu-
lar plunger section 25 for the usual purpose.
During the upward movement of the plung-
er as a result of the application of fluid pres-
sure to the downwardly facing piston area
27, the well liquid taken into the pumping
chamber 30 is discharged through the valve
head into the well pipe, 10, or what will here-
inafter be termed the pumping column.

The liquid in chamber 30 is discharged up-
wardly into the pumping column by way of
bore 32 extending continuously through the
valve head 11, there being a check valve 33
at the upper end of said bore to prevent re-
turn flow into the pumping chamber. The
delivery of pressure fluid to the piston cham-
ber, and also the transfer of the fluid from
said chamber below the piston to the upper

70
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interior above the piston, is controlled by a

valve mechanism comprising a pilot valve
34 and a master valve 85 contained within
bores 36 and 37, respectively. Valve 84 com-
prises a plurality of piston sections 34a, 84,
84¢, and 34d, interconnected by rod sections
of reduced diameter. It will be noted that
the lower portion 36a of the pilot valve bore
is of somewhat increased diameter, and that
the diameter of the lower plunger section
84d, correspondingly increased, reasons for
which, will appear hereinafter. Depending
from the lower piston section 34d is a valve
operating rod 38 extending downwardly into
the pumping chamber 30 through a stuffing
box sleeve 39 in the lower end of the pilot
valve bore. The master valve 35 also com-
prises a plurality of piston sections 35a, 35,
35¢ and 35d interconnected by reduced diam-
eter rod sections. ‘ A
The high pressure fluid for operating the
plunger is delivered to the pump by way of
conduit or tube 40 extending downwardly
within the well pipe 10 and connecting with
the valve head at the upper end of bore 41.
The latter is communicable with the master
valve bore 37 by way of ports 42 and 43,
and with the pilot valve bore 36, by way of
port 38. The master valve bore is communi-
cable at its upper and lower ends at points

110

116

120

130



1,007

beyond the valve, with the pilot valve bore
by way of passages 46 and 47, there also be-
ing a passage 48 interconnecting the said
valve bores. Master valve bore 37 communi-
cates with space 16 between plunger barrel
tubes 18 and 15 by way of the annular space

- 18a between the valve head and casing 13,

i

T

26

and a transverse passage 50 exiending to
space 16e¢ in opposite directions from -the
valve bore. Passage 51 leading from bore
50 to the upper end of bore 36 zbove the
pilet valve serves to put the master valve
bore into communication with the pilct valve
bore. The master valve bore also communi-
cates with the pisten chamber 21 by way of
o passage 2. . § - '

Exztending transversely from bore 53 ar

‘ports 54, 58, and port 36 opening into the

pilet and master valve bores, respectively.

y- [n Fig. 1 1 show a passage 57 leading from

bore 53 transversely through the valve head
and cesing 18 into the well, & nipple 58 be-.
ing imserted through an opening in the cas-
ing and into bore 57 to conduct the fow.
across the annular space 16s. In FFig. 8, 1
show instead of o Passage lesding from bore
58 to the well, a passage 59 leading £
bore 83 into the pumping column, or interior

- of the well pipe. As will hersinefier appear,

240

bore 58 may lead either to the well or pump--

ing cblumn in accordance with the preferre
method of eperating the pump. L

The upper and lower ends of the maste

¢ 2

valve bore are'closed by means of plugs 80

5 provided with small extensions §1 which pro-
Ject within a bore a distance sufficient to

arrest the travel.of the valve af such points

- that it will not close off the openings of pas-
" sages 48 and 47 into the valve bore.. The

pilot walve bore is similarly closed at its

. uppet' end by means of plug 62 having an

- mit the passage of fuid therethrough, is cap-

80

extension 83 which'is engaged by the valve
to prevent closing.off passage 51. The pilot
valve 8¢ is infermittently operated by the
plunger by way of the depending valve rod
88. A spider 66 having openings 67 to per-

ried in the end of the upper plunger section
24, the valve rod 38 extending through a
central opening in the spider and having a
pair of spaced lugs 68 and 69 which are en-

~ gaged by the spider near the ends of the down

.58

and up strokes; respectively. of the plunger.

T shall now describe:the operation of the
pump assuming first the plunger and valve
parts to be in the positions shown in Fig. 1.
A compressible high pressure  operating
fluid; such as gas or air,is delivered to bore
41 through- conduit '40 and: iz conducted
through port 42, the master valve bore be-.
tweeni valve sections 35z and 35b, passage,
50, and to the lower endof the piston cham-

‘ber 21 beneath the pisten 23 by way of the-.

. annular space 168, The pressure so applied .

053

.of the valve.
chamber beneath the piston 23 is put in com- ¥

a

3

causes the plunger to move on its up stroke. -

In Fig. 1, the master valve is held in raised
position by virtue of the differential in pres-
sure between the operating fuid pressure and
the well pressure. Thus the operating fluid
‘pressure 1s applied to the lower end of the
valve by way of port 38, the pilot valve bore
between valve sections 845 and 34¢, and pas-,
sage 47, Well pressure is applied to the

upper end of the master valve by communi- 9

cation of the valve bore with the well through
passage 46, the pilot valve bore between valve
sections 34e and 84b, port 55, bore 53 and
passage 57. In case, as in Fig. 2, bore 53

18 put into communication with the pumping &

celumn {by bore 53) instead of the well,>
pumping column pressure will be applied to
the upper end of the master valve, by way
of passage 48, the pilet valve bore, port 55,
and bore 59. The operating fluid pressure
will of course be substantially greater than .
the well or pumping column pressure, and
the differential therebetween will be suficient
to hold the master valve in raised position,
may state 2t this point that as the master
© is raised from its lower to upper posi:
tion, fluid in the upper end of the valve bore
ig displaced, in Fig, 1, into the well, and in

Fig. 2 into the p‘mﬁﬁﬂpmg colunan, to permib
npwand movement o valve by way of
passage 48, port 55 and passage 57, and

sage 46 porb 55, aid bore I vel
As'th ;

9

sren

tien by therapplication of high

$o its upper end by way of port
ralve bore between valva sections 346
and passage 48, Accordihg $o the passage
arrengement in Fig. 1, well pressure is 2p-
iplied %o the lower end of the valve through
vassage 47, port 84, and passages 53 and 57.
In Fig. 2, pumping column pressure is applied

38, the pilot
245 and 34e,

5

to the lower end of the master valve due to the

communication of bore 58 with the pumping
column through bore 59, instead of with the
well, o S

. Upon movement of the master valve to its
lower position, delivery of high pressure op-.
srating fluid to the puymp is cut off by the
closing of port 42 by the upper piston section
At the same time the piston -

munication with the upper portion of the
chamber above the piston by way of the an-
nular space 16, passage 50, the master valve
bore between vaive sections 85a, 35, and pas-
sage 52, A comparatively greater pressure is
applied to the plunger to move the latter
downward than the upwardly applied pres-
sure acting against its downward movement,
by virtue of the differential areas of the op-

.85 to the lower pressure area 27 of the piston posing piston faces 26 and 27. DBecause of

|<£]
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. the greater cross sectional areas of the piston

10
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chamber above the piston as compared with
the cross sectional ared of the chamber Lelow

the piston, as the plunger moves downward’
‘the pressure fluid will eventually occupy a

greater volume in the chamber above the pis-
ton than its original volume below the piston
when the plunger was in-its upper position.
Therefore as the plunger moves downward,
there will be an expansion of pressure fluid in
said chamber above the piston, and of couise,
a decrease in the pressure differential on the
piston areas 26 and 27. However, the relative
diameters of the upper and lower plunger
sections 24 and 25 will be so proportioned

that a differential in pressure will at all times .

be maintained on the pressure arcas oi the
piston sufficient to move the plunger through-
out its down stroke even though. the actual
pressure of the fluid may decrease.
weight of the plunger will of course also, in
addition to the pressure differential, be ef-
fective in causing its downward movement.

- Throughout the up stroke of the plunger,
the well liquid in pumping chamber 30 is dis-

charged into the pumping. column through |

bore 32, and during the plunger down stroke,
the well liquid is taken into the pumping
chamber upwardly through the plunger past
the foot valve 81. 'The spent plunger actuat-
ing fluid in chamber 21 above the piston sec-
tion may bedischarged,during theplunger up
stroke, either to the well by way of passage
52, the master valve bore between valve sec-
tions 35b, 35¢, port 56 and passages 53 and 57,
in Fig. 1, or to the pumping column as shown
in Fig. 2, through passage-59 leading from
58. The latter method of operation may be
preferred in some instances due to the =ffect
of the gas released into the passage column,

in acting in the manner of a gas lift to aid in -

raising the pumped liquid to the ground
surface. :

* . I have previously pbintéd.out. that the mas-

ter valve is held, or substantially locked, in
its upper and lower positions by virtue of
differential fluid pressures applied to its op-
posite ends. Tt will also be noted that the
pilot valve likewise is held in its two posi-
tions of adjustment by differential fluid pres-
sures at its opposite ends. Thus in Fig. 2,

‘operating fluid pressure is applied to the

lower annular area 73 of the valve section
84d, by way of port 43, the master valve bore
between valve sections 35¢ and 85d, and pas-
sage 48. * The pressure within the piston
chamber is applied to the upper end of the
pilot valve by way of annular space 16, pas-
sage 50, and passage 51. As previously men-
tioned, pilot valve section 344 is of compara-

tively greater diameter than the upper sec-

tion 84a. This provision is made in order
that the pressure area 73 on the lower valve
section will be made more nearly equal, or
if desired greater than the pressurerarea on

The.
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the upper end of the valve so as to increase’

the pressure differential holding the valve
up.. An additional downward pressure on
the valve is of course exerted in accordance

with the pumping column pressure applied ,

to an area on the upper end of the:lower
valve section 34d, representing the differen:
tial in area between the pressure area on 34d
and that on the under side of 34c.  How-
ever, it will be readily apparent that al-
though the upwardly facing pressure area on
the valve is increased by increasing the
downwardly facing area 73, the pressure dif-

7

75

ferential supporting the valve will be in- .

creased by increasing the area against which
the high pressure fluid is applied. :

The pilot valve similarly is held in the
lower position of Fig. 1, by the application
of high pressure fluid to its upper end
through port 42, and passages 50 and 51.
The lower end of the valve however is sealed
off from the application of fluid pressure
thereto, by the closing of passage 48 by the
lower séction 35d of the master valve.

I claim: ~

1. A fluid pressure operated well pump
comprising, a plunger barrel adapted to be
submersed 1n the well liquid, a tubular plung-
er in said barrel and a check valve in the
plunger, well liquid being taken upwardly
through said tubular plunger, means for ap-
plying gaseous actuating fiuid to a_pressure -
area on said plunger to move the plunger in
one direction, and means for applying the
fluid utilized in moving the piston in said
direction, against an opposing pressure area
on said plunger to move the plunger in a re-
verse direction. ,

2. A fluid pressure operated well pump
comprising, a plunger barrel adapted to be
submersed in the well liquid, a tubular plung-
er in said barrel and a check valve in the
plunger, well liquid being taken upwardly
through said tubular plunger, means for ap-
plying gaseous actuating fluid to a pressure
area on said plunger to move the plunger in
one direction, means for cutting off the sup-
ply of actuating fluid to said barrel at a pre-
determined point in the piston travel, and
means for applying the fluid utilized in mov-
ing the piston in said direction, against an
opposing pressure area on said plunger to
move the plunger in a reverse direction.

8. A fluid pressure operated well pump
comprising, a plunger barrel adapted to be
submersed in the well liquid, a tubular plung-

"er in said barrel and a check valve in the

plunger, well liquid being taken upwardly
through said tubular plunger, said plunger
having oppositely facing and differential
pressure areas, means for applying gaseous
actuating fluid to one of said pressure areas
to move the. plunger in one direction, and
means for applying the fluid utilized in mov-
ing the piston in said direction, against the

8
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_opposing pressui'e area on the plunger to

move the plunger in a reverse direction.

© 4, A fluid pressure operated well pump
comprising, a vertically extending plunger
chamber adapted to be submersed in the well

. ligunid a tubular plunger in said chamber and

18

20

a check valve in the plunger; well liquid be-

ing taken upwardly through said tubular
plunger, means for applying gasecus actu-
ating fluid to the lower portion of said cham-
ber and against a downwardly facing pres-
sure area on the plunger to move the plunger
on its up stroke, and means for transferring
the fluid used in moving the plunger on its
up stroke, t¢ an upper portion of said cham-
ber and for applying said fluid ¢ an up-
wardly facing pressure area on said plunger
to move the latter on its down stroke,

5. A fluid pressure operated well pump
comprising, a vertically extending plunger
chamber, o plunger in said chamber, means

for applying gaseous actuating fluid to the

_lower portion of said chamber and against

2 downwardly facing pressure area on the
plunger o move the plunger on its up stroke,
means for transferring the fiuid used in. mov-
ing the plunger on-its up stroke, to an upper
porbion of said chamber and for applying
said finid to an upwardly. facing pressurs

aren on said plunger tc move the-latter on
its down stroke, and means for-then exhaust-

ing the spent sctuating fluid into the well. -
8. A fluid pressure cperated well pump
comprising, a plunger barrel, a plunger in
said barrel, means. for applving gaseous ac-
tuating fuid to & pressure area on said
plunger to move the plungerin one direction,
means for applying the fluid utilized in mov-

ing the piston in said direction, against an.

opposing pressure area on said plunger to

" move the plunger'in a reverse direction, and

means for then exhausting the spent actuat-
ing fluid into the well. - o
- %7. A fluid pressure operated well pump

b adapted to exhaust the well liguid upward-
ly. into 2 pumping column, comprising a

‘plunger barrel, 2 plunger In said barrel,

" means for applying gaseous actuating fluid

to a pressure area on said plunger {o move
the plunger in one direction, means for ap-

- plying the fluid utilized in moving the piston
“in said direction, against an opposing pres-

]

ée

sure area’on said plunger to move the plung-
er in a reverse direction, and means for then

> discharging the spent actuating fluid into

said pumping column. »

8. A fluid pressure operated well pump
comprising, a valve head, a plunger chamber
below the valve head, a tubular plunger in

' said chamber and a check valve in said

" plunger, well liquid being taken into said

65

plunger and discharged upwardly through
the valve head, means for applying gaseous
actuating fluid to a pressure area on said
plunger to move the plunger on its up stroke,

8

means for transferring the fluid used in mov-
ing the plunger on its up stroke. toc an up- -
ber portion of said chamber and for apply-
ing said fluid to an upwardly facing pres-

_sure -area on said plunger to move the latter
on its down stroke, and the first mentioned

" means including valve means in said head for
controlling the delivery of actuating fluid
to said plunger chamber. ‘

9.. A fluid pressure operated well pump
comprising, a valve head, a plunger cham-
ber below the valve head, a tubular plunger
in said chamber and a check valve in said

‘plunger, well liquid being taken into said
plunger and discharged upwardly through
the valve head, means for applying gaseous
actuating fuid to o pressure area on said

. plunger to move the plunger on its up stroke,

‘means for transferring the faid used in
moving the plunger on its up stroke, through

* the-valve head o an upper portion of said

_chamber and for applying said fluid to an
upwardly facing pressure area on said
plunger to move the latter on its down stroke,

Jboth said means including piston controlled
valve means in.said head for controiling the
delivery of actuating fluid to said plunger
chamber and the transference of the actuat-
ing fluid from the lower to the upper porkion
of said chamber. T .

.. 10. A fluid pressure operated well pump
comprising, a valve head; a plunger cham-
ber below the valve head, a plunger in said

«chamber, means for applying gesecus actuai-
ing fluid to o pressure area on said plunger
‘to.move the plunger on its up stroks, means

- for trensferring the fluid used in moving the
.plunger on its up stroks, to an upper portion -

_of said chamber and for applying said fuid
to-an upwardly facing pressure area on said '
plunger to move the latter on ifs down stroke,
and valve means in said head comprising &
piston actuated pilot valve, and a fuid pres-
sure operated master valve controlled by the
pilot valve. L o

11, In = well pump adapted $o discharge.
the well liguid upwardly into a pumping
column, the combination comprising,. &

- pumping barrel and a piston barrel, 2 plung--
er having an upper section in said pump-
ing barrei and a comparativély larger di-
ameter piston section in said piston barrel,
means for applying gaseous actuating fluid
to said piston chamber and against a down-
wardly facing drea-on said piston section to
move the plunger on its up stroke, and means:

_ for applying the fluid utilized in moving the
plunger on its up stroke to-an upwardly fac-
ing pressure-area on said piston section fo
move the plunger downwardly. ’

12, In a well pump adapted to discharge

-the well liquid upwardly into a pumping
column, the combination comprising, a

- pumping barrel and a piston barrel, a
plunger having an upper section in said
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pumping barrel and a ‘comparatively larger
diameter piston section in said piston barrel,
means for applying gaseous actuating fluid

* to said piston chamber and against a down-

10

16

20
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wardly facing area on said piston section to
move the plunger on its up stroke, and means
for applying the fluid utilized in moving the
plunger on 1ts up stroke to an upwardly fac-
ing pressure area on said piston section to

move the plunger downwardly, the last men:.

tioned pressure area of the piston being com-
paratively larger than said downwardly fac-
ing area. A

13. In a well pump adapted to discharge
the well liquid upwardly into a pumping
column, the combination comprising, a
pumping barrel and a piston barrel, a
plunger having an upper section in said
pumping barrel and a comparatively larger
diameter piston section in said piston barrel,
means for applying gaseous actuating fluid
to said piston chamber and against a down-
wardly facing area on said piston section to
move the plunger on its up stroke, means for
applying the fluid utilized in moving the
plunger on its up stroke to an upwardly fac-

" ing pressure area on said piston section to

30

36

40

46

50

move the plunger downwardly, and means
for discharging spent actuating fluid from
said piston barrel into the well.

14. In a2 well pump adapted to discharge
the well liquid upwardly into a pumping col-
umn, the combination comprising, a pump-
ing barrel and a piston barrel, a plunger hav-
ing an upper section in said pumping barrel
and a comparatively larger diameter piston
section in said piston barrel, means for ap-
plying gaseous actiiating fiuid to said piston
chamber and against a downwardly facing
area on said piston section to move the
pluneer on its up stroke, means for applying
the fluid utilized in moving the plunger on
its up stroke to an upwardlv facing pressure
area on said piston-section to move the
plunger downwardlv. and means for dis-
chareing spent actuating fluid from said pis-
ton barrel into said pumving column.

15. In a well pumv adapted to discharge -

the well liquid unwardly into a pumping col-
umn. the combination comvrising, a valve
head. a pumping barrel and a piston barrel.
a plunger having an upper section in said
pumpinge barrel and a comvaratively larger

- ‘diameter piston section in said piston barrel,
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fluid passages in the valve head for conduct-
ing caseous actuating fluid to said viston
chamber and against a downwardly facing
area on said piston section to move the
plunger on its up stroke, means for trans-

? ferring the fiuid used in moving the plunger

on its up stroke, throuch said valve head into
the piston chamber above an upwardly fac-
plunger on its down stroke, said means com-
prising a pilot valve operated by the plunger,

ing area on the piston, therebv moving the’
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and a fluid pressure operated master valve
controlled by said pilot valve, said valves
controlling the flow of actuating fluid to said
piston chamber and the transference therein
from the under side to the upper side of the
piston. . ‘
~ 16. A fluid pressure operated well pump
comprising, a plunger barrel, a plunger in
said barrel, means for applying gaseous actu-
ating fluid to a pressure area on said plunger
to move the plunger in one direction, means
for applying the fluid utilized in moving the
piston in said direction, against an opposing
pressure area on said plunger to move the
plunger in a reverse direction, the first men-
tioned means including a valve adapted to
be intermittently operated by said plunger,
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and means for holding said valve in one posi- .

tion by fluid pressure. :

17. A fluid pressure operated well pump
comprising, a plunger barrel, a plunger in
said barrel, means for applying gaseous actu-
ating fluid to a pressure area on said plunger
to move the plunger in one direction, means
for applying the fluid utilized in moving the

- piston in said direction, against an opposing

pressure area on said plunger to move the
plunger in a reverse direction, the first men-
tioned means including a valve adapted to be
intermittently operated by said plunger, and
means for holding said valve in two posi-
tions by fluid pressure.

18. A fluid pressure operated well pump
comprising, a plunger barrel, a plunger in
said barrel, said plunger having oppositely
facing and differential pressure areas, means
for applying gaseous actuating fluid to one of
said pressure areas to move the plunger in
one direction, means for applying the fluid
utilized in moving the piston in said direc-
tion, against the opposing pressure area on
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the plunger to move the plunger in a reverse '

direction, the first mentioned means includ-
ing a valve for controlling the application of,
sald actuating fluid to the plunger, and
means for holding said valve in one position
by fluid pressure. : :

19. A fiuid pressure operated well pump
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comprising, a plunger barrel, a plunger in :

said barrel, said plunger having oppositely
facing and differential pressure areas, means

-for applying gaseous actuating fluid to one

of 'said pressure areas to move the plunger
in one direction, means for applying the fiuid
utilized in moving the piston in said direc-
tion, against the opposing pressure area on
the plunger to move the plunger in a reverse
direction, the first mentioned means including
a valve for controlling the application of said
actuating finid to the plunger, and means
for .alternately applying differential pres-
sures to opposite ends of said valve. .
20. A fluid pressure operated well pump
comprising, a plunger barrel, a plunger in
said barrel, means for applying gaseous actu-
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* ating fluid to a pressure area on said plunger
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to move the plunger in one direction, means
for applying the fluid utilized in moving the
piston in said direction, against an opposing :
pressure area on said plunger to move the
plunger in a reverse direction, the first men-
tioned means including a valve for control-
ling the. application of said actuating fluid
to the plunger, and means for holding said
valve in one position by. fluid pressure.

21. A fluid pressure operated well pump
comprising, a plunger barrel, a plunger in
said barrel, means for applying gaseous actu-
ating fluid to a pressure area on said plunger
to move the plunger in one direction, means
for applying the fluid utilized in moving the
piston in said direction, against an opposing -
pressure area on sald plunger to move the
plunger in a veverse direction, the first men-
tioned means including a valve for control-

~ ling the application of said actuating fluid
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to the plunger, and means for alternately ap- B

plying the plunger actuating fluid pressure.
to opposite ends of said valve. '
22. A fluid pressure operated well pump
comprising, a valve head, a-plunger chamber
below the valvehead, a plunger in said cham-

- ber, means forming fiuid passages for con-
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ducting gaseous actuating fluid to a pressure
area on said plunger to move the plunger on
its up stroke, means forming fluid passages..
for transferring the fluid used in moving the-
plunger on its up stroke, to an upper portion
of said chamber and for applying said fluid
to an upwardly facing pressure area on said
plunger to move the latter on its down

-stroke, and valve means in said head compris-
ing a piston actuated pilot valve and a fluid

pressure operated master valve controlled by
the pilot valve, said master valve controlling -
the application of actuating fluid to the pis- ™
ton, and means for alternately applying dif-
ferential fluid pressures to opposite ends of

.- saild valves.
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In witness that I claim the foregoing I
have hereunto subscribed my name this 4th -
day of September 1930.

, ARTHUR G. GAGE.,



