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My invention relates to deep well pumps 
of the fluid pressure actuated type in which the pump piston is operated by high ??? 
sure fluid delivered to the well pump from is the ground level, the well ??? being ex 
hausted by the pump upward into a standing 
or pumping column in the usual manner. It 
may be mentioned that the hereinafter de-, 
scribed preferred form of pump embodying 

10 the invention has certain characteristics sim 
ilar to the types of pumps described in my 
copending applications on well pump, Ser. 
No. 378,923, filed July 17, 1929, and single 
valve well pump, Ser. No. 378,921, filed July 

is 17, 1929, the present pump, however, differ 
ing most essentially in the method of operat ing the piston by fluid pressure. 

n the operation of the pumps described 
in the referred to copending applications, 

20 the pump piston is moved throughout both 
its pumping and suction strokes by the high 
pressure actuating fluid, this operation being 
effected by alternately applying the actu 
ating fluid and pumping column pressures 

25 to the opposite ends of the piston. Thus 
the piston is caused to move through both of 
its strokes by virtue of differential pres 
sures between the actuating and pumping 
column fluids. In the present type of pump, 

30 the piston is moved on its pumping stroke by the high pressure actuating fluid, and is 
moved on its return stroke by pumping col 
umn instead of the actuating fluid pressures, 
the high pressure fluid delivered to the pump 

5 to move the piston through its pumping 
stroke being discharged into the displace 
ment chamber for admixture with the well 
liquid being pumped, during the return 
stroke of the piston. This latter feature is of particular advantage in that should the 
well liquid contain large amounts of sand 
which ordinarily would cause the pump to 
become stalled, the clean actuating fluid 
from the piston chamber serves to dilute the 
well liquid and so reduce its proportional 
sand content to the extent that it may read 
ily be handled without causing the pump to 
become sanded. 

o The actuating fluid, preferably a clean 

oil, is delivered under pressure to the well 
pump by means of a suitable pump at the 
ground level. According to the character istics of operation of the well pump, the high 
pressure fluid is utilized but intermittently 
in actuating the piston, and in order to en 
able the supply pump to operate continu 
ously, and without necessitating the by 
passing of the actuating, fluid during the 
intervals in which no delivery is made to 
the well pump, the efficiency of the system 
may be materially increased by the provision 
of a suitable form of accumulator in the high 
pressure fluid line between the surface and 
well pumps. Thus during the suction 
strokes of the pump piston through which 
the latter is moved by pump column pres 
sure, the actuating fluid is delivered to the 
accumulator, the supply pump serving to 
build up pressure in the accumulator, which to pressure is utilized in actuating the well 
pump piston during its pumping strokes. 

It will be Î? that although for 
purposes of illustration I have shown a single 
valve type of pump, the invention in certains 
of its aspects and as defined by the broader 
claims, is not limited to the particular form . 
of pump shown. Also, although the illus 
trated forms of piston and pump chamber as 
sembly, as well as the valve actuating device, so 
are preferred and are particularly suited for 
this type of pump, the structure of these parts 
is capable of wide variation without depar 
ture from the spirit of the invention. The 
features set forth hereinabove as well as fur- 85 
ther details of the invention will be under 
stood most clearly from the following de 
tailed description throughout which refer 
ence is had to the accompanying drawings, in 
which: w 

Figure is a general diagrammatic illus 
tration of the entire pumping system; 

Fig. 2 is an enlarged medial section 
through the well pump, the valve head and a 
portion of the valve actuating device being 
shown in elevation; 

Fig. 3 is a detailed and enlarged sectional 
view of the valve actuating and locking de 
vice indicated at Ain Fig. 2; 

Fig. 4 is an enlarged medial section through 
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the valve head, the valve and the locking de vice being in their upper positions of adjust 
ment, and the location of port 45 and the fluid 
passage 46 being varied from their true posi 
tions as shown in Fig. 6, for purposes of illus 
tration; Fig. 5 is a fragmentary view of the valve 
head similar to that of Fig. 4 and showing the 
valve in its lower position; and 

Fig. 6 is a section online 6-6 of Fig. 4. 
Referring particularly to Fig. 1 of the 

drawings, the upper end of the well pump P 
is joined at 10a to the lower end of the well 
pipe 10, the latter being lowered within the 
casing 90, and the pump during operation 
being submerged beneath the standing level 
of the well liquid, in the usual manner. The 
pump comprises an upper valve head block 
11, and the lower piston and cylinder assem 
bly section generally indicated at 12. The 
latter section embodies an outer pipe 13 se 
cured to the valve head at 14, and a piston 
cylinder 15 extending concentrically within 
the outer pipe and annularly spaced there 
from at 16, the piston cylinder being similarly 
mounted on the valve head at 17. A cap 18 
is provided for the lower ends of pipe 13 and 
the piston cylinder, the annular space 16 com 
municating with the chamber C within the 
piston cylinder, by way of ports 19. Within 
cylinder 15 is a vertically reciprocating pis 
ton 20 having a tubular extension 21 depend 
ing therefrom, the latter having a sliding fit 
within a bore 22 in the bottom closure 18, and 
carrying at its lower end the usual foot 
valve 23. - 

A pipe sleeve 24 is carried on the upper end of piston 20, the sleeve having a sliding fit 
within 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 cyl 
inder. By virtue of the described piston con 
struction and the concentricaily. and spaced 
arrangement of the outer pipe 13, piston ? 
inder and barrel 25, provision is made for 
differential pressure areas between the upper 
and lowerfaces 29 and 30 respectively, of the 
piston. It may be mentioned at this point 
that to move the piston on its upward or 
pumping stroke, high pressure fluid is intro 
duced to chamber C below the piston by way 
of space 16 and ports 19, and to move the pis 
ton downward on its return stroke, the pres 
sure of the liquid in the pumping column, as 
hereinafter described, is directed against the 
jipper face 29 of the piston by way of space 

Referring particularly to Figs. 4 and 5, a 
bore 32 extends longitudinally through the 
valve head 11 and opens at its lower end into 
the displacement chamber D above the pis 
ton, a check valve 33a being provided at the 
upper end of the bore to prevent return flow 
therethrough of liquid within the well pipe 
10. A valve bore 33 also extends longitu 

1,886,585 

dinally within the head 11, the upper end of 
the valve bore being closed by the plug 91, and 
the valve bore communicating with the pump 
exterior, or the well, by way of port 93. 
Within bore 33 is a vertically reciprocable 
valve 34 having piston sections 34a and 34b. 
The valve stem or rod 35 depends from the 
lower piston section and is connected with 
the valve actuating rod 36 by way of the 
locking device generally indicated at 37. As 
will later be explained, the valve and the lock 
ing device 37 are adapted to be actuated in 
termittently by the piston assembly through 
the rod 36. A fluid passage 38 extends up 
ward within the valve head from the lower 
end thereof, and opens into the valve bore at 
a predetermined point therein through port 
45. The valve bore also communicates with 
the annular space 16 between the outer pipe 
and the piston cylinder at a point below port 
45, by way of port 40. Communication is 
established between the pipe 10 and the annu 
lar space 27 between barrel 24 and the piston 

by way of passage 43 extending 
through the valve head and opening at 43a. 
into space 27. The high pressure piston act 
luating fluid is delivered to the well from a 
pump 44 at the ground level, by way of the 
accumulator 39 and a pipe or conduit 46 with 
in the pipe 10, the actuating fluid conduit 
opening into passage 48 in the valve head and 
the actuating fluid being delivered from said 
pasage to the valve bore through port 49. 
As indicated in Fig. 5, when the valve 34 is 

in its lower position, high pressure fluid is 
discharged into the outer annular space 16 by 
way of the valve bore between pistons 34a 
and 34b, and through port 40. It may also 
be noted at this point that the piston cham 
ber C above the piston communicates at all 
times with the interior of the well pipe 10 
by way of passage 43, and therefore at all 
times, pumping column pressure, that is the 
pressure of the column of liquid within pipe 
10, is applied to the upper face 29 of the pis 
ton. When the valve is in its upper position 
shown in Fig. 4, the high pressure fluid is cut 
off from communication with the piston 
chamber by the lower valve piston 345 clos 
ing port 49. Also in this position of the 
valve, the piston chamber beneath the piston 
communicates with the displacement cham 
ber D within barrel 24 above the piston by 
way of the annular space 16, port 40, the 
valve bore between pistons 34a and 34b, port 
45 and the passage 38. Thus it will be noted 
that with the lower end of the pump piston 
exposed to the well pressure or to that within 
chamber D, which may be considered sub 
stantially atmospheric, the piston is caused 
to move downward on its suction stroke by 
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virtue of the pumping column pressure ap 
plied to its upper face through passage 43 
and the annular space 27. During the down 
ward movement of the piston, the foot valve 
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23 becomes unseated and the well liquid is 
taken into the displacement chamber, within 
barrel 25 and sleeve 24, by way of the lower 
As previously mentioned, the valve is 

locked in its upper and lower positions of ad 
justment by means of the locking device gen 
erally indicated at 37, this dew?6e being in 
cluded in the subject-matter of the applica 
tion on well pump identified hereinabove. 
Referring to Fig. 3, the locking device em 
bodies a pair of latch arms 50 pivotally 
mounted at 51 on the lower end of the valve 
head 11 and having toe portions 50a at its 
upper ends, the arms being urged to swing 
readily inwardly in the axial plane of the 
valve stem 35 by means of coil springs 52 
placed in recesses 53 in the valve head and 
bearing against the toe portions 50a. The 
arms each are provided with oppositely in 
clined cam engaging faces 55 and 55a, notches 
56 being formed midway between the inclined 
faces as shown. A sleeve 57 having integral 
upper and lower detent flanges 58 and 58a is 
mounted on the lower end of the valve stem. 
Slidably mounted on sleeve 57 is an annular 
spreader cam 60 having the upper and lower 
tapered cam faces 60a and 60b respectively, 
a cylindrical block 62 within the sleeve bore 
being fixed to the cam 60 by means of a pin 
63 extending through the block and through 
longitudinal slots 59 in the sleeve. A spring 
65 is placed on the sleeve and is confined be 
tween the spreader cam and the lower flange 
58a, and a second spring 56 is confined be 
tween the end of the sleeve bore and the up 
per end of block 62, the combined effect of 
these springs being to counter-balance one 
another when the device is in the position 
shown in Fig. 4. 
A rod 36, depending from the lower end 

of block 62, carries a pair of vertically spaced 
and integral piston engaging elements shown 
typically in the form of cups 68 and 69, the 
distance between opposed open ends of these 
cups being less than the length of stroke of 
piston 20 as will later be understood. An 
adjustable abutment or spider 70, is carried 
within the interior of pipe sleeve 24 and is 
adapted to move vertically with the sleeve 
and to engage the open ends of cups 68 and 
69 to actuate the valve locking device. Coil 
springs 71 and 72 are placed around rod 36 
above and below the spider 70, the springs 
preferably being provided with suitable 
means, for instance caps 73, for centering 
them relative to rod 36. It may be noted 

5 

that each of the springs is capable of being 
compressed and contained within its respec 
tive cup, these springs necessarily being 
weaker than the previously described springs 
56 and 65 embodied in the locking device, the 
reason for which will appear presently. 

downward movement of the piston 
20, the valve and the locking device being in 

3 

the positions indicated in Fig. 2, the spider 
70 engages the upper end of the lower spring 
72, compressing the spring within cup 69 
as indicated in i. 3. Spring 72 being sub 
stantially weaker than the lower ? 65 in the locking device, no appreciable down 
ward movement of rod 36, or at least move 
ment to the point of causing cam 60 to come 
into spreading engagement with the arms 
occurs during the downward movement of 75 
the piston until the spider is brought into en 
gagement with the lower cup 69. At this 
point, however, the spider, by virtue of its 
engagement with the cup, serves to move the 
cam 60 downward into engagement with arms 
50, whereby the latter are spread apart suf 
ficiently to release the lower detent flange 58a. 
from notches 56. At the point of release of 
flange 58a, the lower spring 72 tends to re 
sume its normal expanded position, and in 
so doing causes the actuating rod 36, together 
with the valve 34 and the attached sleeve 57, 
to move downward to the position indicated 
in Fig. 2, and to the point at which further 
downward movement is arrested due to the 
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upper detent flange 58 becoming held within notches 56. 
Upon upward movement of the piston from 

the position shown in Fig. 2 a reverse proce 
dure occurs. The upper spring 71 is raised 95 by the spider and compressed within cup 68 
until the spider is brought into engagement 
with the lower end of the cup, whereupon cam 
60 is brought into engagement with the lower 
inclined faces 55a of the arms, causing them 
to spread outward to release the upper flange 
58 and to permit spring 71, upon expanding, 
to throw the rod 36 together with the valve 
and sleeve 57 upward to their raised positions 
in Fig. 4, and at which point flange 58a is 
again retained within the arm notches. It 
will be noted that after the point of releasing 
the locking device, and therefore the valve, 
by the described action of the piston, no 
further direct force is necessarily imparted 
by the piston to the valve to effect the move 
ment of the latter during either its upward 
or downward travel between the limits per 
mitted by the locking device. 
In describing the operation of the pump it 

may be assumed first that the piston is start 
ing on its upward travel from the position 
of Fig. 2, the corresponding position of the 
valve being shown in Fig. 5. High pressure 
fluid delivered to passage 48 through the 
conduit 46 is delivered to the piston chamber 
C beneath the piston by way of the valve 
bore between the valve pistons 34a, 34b, port 
40, and the annular space 16. The upward 
movement of the piston of course is resisted 
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by the pumping column pressure on its upper 
end, the piston, however, being forced up 
ward by virtue of the greater pressure of the 
actuating fluid and the increased area of the lower piston face 30. During the upward 30 
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down stroke of the piston is discharge 
movement of the piston, well liquid taken 

the 
up 

into the displacement chamber durin 

wardly through passage 32 into the pump 
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ing column in pipe 10 and thence through 
the outlet 10b at the ground level. It will 
be understood that the term “pumping col 
umn' is applied to the standing column of 
liquid within the well pipe 10 below outlet 
10b and above the ?. As the piston 
'approaches the upper limit of its stroke, the 
valve locking device is actuated as previously 
described to release the valve and to permit 
its movement to the position shown in Fig. 
4 by virtue of the action of spring 72. 
Upon movement of the valve to its upper 

position, the high pressure fluid is cut of 
from the piston chamber, and the pumping 
column pressure applied to the upper end of 
the piston through passage 43 and the an 
nular space 27 becomes effective in causing 
the piston to move on its downward stroke, 
during which movement the actuating fluid 
delivered to chamber C beneath the piston to 
move the piston on its upward pumping 
stroke is discharged into the displacement 
chamber D by way of the annular space 16, 
bores 40 and 45 and passage 46. Thus by 
virtue of the actuating fluid being discharged 
from the piston chamber to the displacement 
chamber D during the down stroke of the 
piston, a volume of clean oil is mixed with 
the well liquid in the displacement chamber. 
Should the well liquid normally contain such 
a high percentage of sand as would tend to 
cause the pump to stall by becoming sanded, 
the clean oil from the piston chamber serves 
to dilute the well liquid and to reduce its 
proportional sand content to such an extent 
that the liquid mixture may readily be han 
dled without causing the pump to become 
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stalled. 
It will be noted that the high pressure fluid 

is utilized but intermittently for actuating 
the piston, since during the down stroke of 
the piston port 49 is closed by the valve piston 
34b, and in order to enable the actuating fluid 
supply pump 34 to operate continuously 
without necessitating by-passing of the actu 
ating fluid during the intervals in which no 
delivery is made to the well pump. A suit 
able air compression space S is maintained 
in the accumulator above the liquid level L. 
therein in order that during the down stroke 
of the well pump piston, the actuating fluid 
may be delivered into the accumulator by 
pump 44, during which time the air or gas 
in the space S is compressed in accordance 
with the rise in level of the liquid within the 
accumulator. Upon release of the actuating 
fluid by the valve piston 34b to move the 
pumping piston 20 on its upward stroke, the 
pressure of the compressed gas in space S 
in the accumulator becomes effective in dis 
charging the actuating fluid from the ac 
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cumulator through conduit 46 into the piston 
chamber. Thus the advantage gained by the 
use of an accumulator in the pumping system 
is to store up the energy developed by the 
supply pump 44 during the down stroke of 
the pump piston and to release this energy 
and thereby aid the supply pump in deliver 

70 

ing the actuating fluid to the well pump in , 
moving the piston on its pumping stroke. It 
will be understood that the simple form of 
accumulator illustrated is merely typical of 
a means for storing up the energy developed 
by the actuating fluid pump during the in 
tervals of no delivery to the well pump, and 
that the term “accumulator' in the claims 
is to be considered as broadly contemplating 
any suitable accumulator system or means 
for storing up and utilizing the energy of the 
Supply pump in the manner described. 

It will be understood the drawings and de 
scription are to be considered merely as il 
lustrative of and not restrictive on the broad 
er claims appended hereto, for various 
changes in design, structure and arrangement 
may be made without departing from the 
spirit and scope of said claims. 

I claim: 
1. A well pump of the character described 

adapted to exhaust the well liquid upward 
into a pumping column, embodying a piston 
chamber communicable with said pumping 
column and a vertically movable piston in 
said chamber, an actuating fluid passage com 
municable with the chamber, valve means 
adapted to be actuated by the piston for con 
trolling the delivery of said actuating fluid 
to the piston chamber, said piston being 
moved during one of its strokes by the act 
uating fluid pressure, and means for moving 
the piston during its return stroke by the 
pumping column pressure. 

2. A well pump of the character described 
adapted to exhaust the well liquid upward 
into a pumping column, embodying a piston 
chamber communicable with saidpumping 
column and a vertically movable piston in 
said chamber, an actuating fluid passage com 
municable with the chamber, a single valve 
adapted to be actuated by the piston for con 
trolling the delivery of said actuating fluid 
to the piston chamber, said piston being 
moved during one of its strokes by the act 
uating fluid pressure, and means for moving 
the piston during its return stroke by the 
pumping column pressure. 

3. A well pump of the character described 
adapted to exhaust the well liquid upward 
into a pumping column, embodying a piston 
chamber communicable with said pumping 
column and a vertically movable piston in 
said chamber, an actuating fluid passage com 
municable with the chamber, valve means for 
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controlling the delivery of said actuating 
fluid to the piston, and means actuated by the 
piston for releasably locking said valve 30 



O 

1,886,585 

means in adjusted position, said piston being 
moved during one of its strokes by the actuat ing fluid pressure and during its return 
stroke by the pumping column pressure. 

4. A well pump of the character described 
adapted to exhaust the well ??? upwardin 
to a pumping column, embodying a piston 
chamber communicable with said pumping 
column and a vertically movable piston in 
said chamber, an actuating fluid passage com 
municable with the chamber, a single valve 
for controlling the delivery of said actuating 
fluid to the piston, and Ineans actuated by the 
piston for releasably locking said single valve 
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in adjusted position, said piston being moved 
during one of its strokes by the actuating 
fluid pressure and during its return stroke 
by the pumping column pressure. 

5. A well pump of the character described adapted to exhalist the well liquid upward 
into a pumping column, embodying a piston 
chamber communicable with said pumping 
column and a vertically movable piston in 
said chamber, an actuating fluid passage com 
municable with the chamber, a valve for 
controlling the delivery of said actuatin 
fluid to the piston, means for locking sai 
valve in adjusted position, and means adapt 
ed to be actuated by the piston for releasing 
the valve from said locking means and for 
moving the valve independent of the move 
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ment of the piston, said piston being moyed 
during one of its strokes by the actuating 
fluid pressure and during its return stroke 

is by the pumping column pressure. 
6. A well pump of the character described 

adapted to exhaust the well liquid upward 
into a pumping column, embodying a piston 
chamber communicable with saidpumping 
column and a vertically movable piston in 
said chamber, and an actuating ? assage 
communicable with the chamber, E. iston 
being moved during one of its strokes by the 
actuating fluid pressure, means for moving 
the piston during its return stroke by the pumping column pressure, a displacement 
chamber communicable with saidpumpin 
column and with the piston chamber, an 
means for discharging the actuating fluid 
from the piston chamber during said return 
stroke of the piston to said displacement 
chamber. 

7. A well pump of the character described 
adapted to exhaust the well liquid upward 
into a pumping column, embodying a piston 
chamber communicable with saidpumping 
column and a vertically movable piston in 
said chamber, a displacement chamber comu 
nicable with the pumping column and with 
said piston chamber, an actuating fluid pass 
age communicable with the piston chamber, 
and valve means for regulating the discharge 
of actuating fluid to the piston chamber and 
the discharge of exhaust fluid from the pis 
ton chamber to the displacement chamber, 

5 

the piston being moved during one of its 
strokes by the actuating fluid pressure, means 
for moving the piston during its return 
stroke by the P???? column pressure, and the actuating fluid delivered to the piston 
chamber being discharged into the displace 
???hamber for admixture with the well liquid. 

O 

8. The combination comprising, a well 
pump adapted to exhaust the well liquid up 
ward into a pumping column and embodying 
a piston chamber communicable with said 
pumping column, a vertically movable piston 
in said chamber, an actuating fluid passage 
intermittently communicable with said cham 
ber, said piston being moved during one of 
its strokes by the actuating fluid pressure, 
means for moving the piston during its re 
turn stroke by the pumping column pres 
sure; and a pump for delivering said actuat 
ing fluid to the well pump and an accumula 
tor in the actuating fluid line between said 
pumps. 

9. A well pump of the character described 
adapted to exhaust the well liquid upwardly 
into a pumping column, embodying a piston 
chamber communicable with said pumping 
column and a vertically movable piston in 
said chamber, said piston having differential pressure areas on its opposite ends, and an 
actuating, fluid passage communicable with 
said chamber, said piston being moved durin 
one of its strokes by said actuating fluid, an 
means for moving the piston and during its 
return stroke by the pumping cloumn pres 
SULº8. 

10. A well pump of the character described 
adapted to exhaust the well liquid upwardly 
into a pumping column, embodying a piston 
chamber communicable with said pumping 
column and a vertically movable piston in 
said chamber, said piston having differential 
pressure areas on its opposite ends, an actuat 
ing fluid passage communicable with said 
chamber, means for intermittently applying 
the actuating fluid pressure to one end of 
said piston having a relatively large pressure 
area, to move the piston through one of its 
strokes, the piston being actuated on its re 
turn stroke by pumping column pressure ap 
plied to the opposite end of the piston. 

11. A well pump of the character described 
adapted to exhaust the well liquid upwardly 
into a pumping column, embodying a piston 
chamber communicable with saidpumping 
column and a vertically movable piston in 
said chamber, said piston having differential 
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pressure areas on its opposite ends, an ac 
tuating fluid passage communicable with said 
chamber, a displacement chamber com 
municable with said piston chamber, means 
for intermittently applying the actuating 
fluid pressure to the lower end of the piston 
having a relatively large pressure area, to 
move the piston on its upward stroke, means 
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30 
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for applying the pumping column pressure 
to the upper end of the piston to move it dur 
ing its return stroke, and means for discharg 
ing into said displacement chamber during 
the down stroke of the piston, the actuating 
fluid delivered to the piston chamber to move 
the piston on its previous upward stroke. 
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12. A well pump of the character described 
adapted to exhaust the well liquid upward 
into a pumping column, embodying a piston 
chamber communicable with said pumping 
column and a vertically movable piston in 
said chamber, said piston having a com 
paratively upwardly facing annular pres 
sure area and a larger downwardly facing 
annular pressure area, an actuating fluid pas 
sage communicable with the chamber, said 
piston being moved during its up stroke by 
the actuating fluid pressure applied to said 
downwardly facing area, and means for mov 
ing the piston during its return stroke by 
the pumping column pressure applied to said 
upwardly facing piston area. 

13. A well pump of the character described 
adapted to exhaust the well liquid upward 
into a pumping column, embodying a pistora 
chamber communicable with said pumping 
column and a vertically movable piston in 
said chamber, said piston having a com 
paratively small upwardly facing annular 
pressure area and a larger downwardly fac 
ing annular pressure area, and an actuating 
fluid passage communicable with the cham 
ber, said piston being moved during its up 
stroke by the actuating fluid pressure applied 
to said downwardly facing area and during 
its return stroke by the pumping column 
pressure applied to said upwardly facing 
area, the pumping column pressure being 
constantly applied to said upwardly facing 
area on the piston. 

In witness that I claim the foregoing I 
have hereunto subscribed my name this 27th 
day of June, 1929. 

ARTHUR. G. GAGE. 


