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This invention has to do with a pump and

has particular reference to a' pump for use in
oil wells. Tt is a general object of my in-
vention to provide an improved pump of the
type in which circulating fluid is introduced
into the well and the pumped fluid is- dis-
charged through a hollow sucker rod. -

It is an object of my present invention to
provide a pump of the type menticned which

can be lowered into and removed from a-well

as a complete or assembled unit.
It is another object of this invention to pro-
vide a pump of the type mentioned in which

the reciprocating parts and also the working.

and standing valves are kept clean and in
proper operating condition by the circulating
fluid: 2

A further object of my invention is to pro-
vide a pump of the type mentioned in: which
the pressure or head of fluid in the rod is
more or less equalized.

It is another object of the invention to
provide a pump of the type mentioned which
can be operated to admit any desired amount
of circulating fluid into.the pump parts.

Another object of my invention is'to pro-
vide a pump of the type mentioned in which
the circulating fluid enters between the recip-
rocating parts to keep them lubricated and
clean.

A further important object of my invention
is to provide a pump of the type mentioned
in which ‘both the standing valve and . the
working valve can be flushed or cleaned out
by the circulating fluid.

The various objects and features of my in-
vention will be best and more fully under-
stood from the following detailed deseription
of a typical form and application of the in-
vention, throughout which description refer-
ence is had to the accompanying drawings,
in which: ' '

Fig. 1is alongitudinal sectional view of the
upper portion of a pump embodying my in-

5 vention, showing it arranged'in a typical well

casing; .
Fig. 2 is a view similar to Fig: 1, showing
the lower portion of the piumip;
Fig. 81is an enlarged view of the circulation
valve, shown in Fig. 2; and -

Fig. 4-is a transverse sectional view taken
as indicated by line 4—4 on Fig. 2.

The pump provided by my invention is in-
tended to be operated in'an ordinary oil well,
for instance, it may be operated in an ordinary
well casing 10. In accordance with nyinven-
tion, & pump tubing 11 extends downwardly
into the well casing 10 to the desired point
while the pump parts proper are lowered nto
position in the tubing 11 by means of a hollow
sucker rod 12. ;

The pump proper includes, generally, a sta-
tionary tubular part 18, a reciprocating tubu-
lar part 14, a foot valve 15 at the lower end

-of the stationary part 13, a standing valve 16

¢

at the upper end of the stationary part 13,
and a-working valve 17 in connection with the
reciprocating part 14.. The stationary ‘part
13 is releasably held by a carrier 19, connected
with the pump tubing 11. Part 18 extends
upwardly from the carrier 19 to co-operate
with the reciprocating part 14. The recipro-
cating part 14 is connected with the lower exnd
of the sucker rod 12 and fits over or around
the part 13. .

The carrier 19 is preferably screwthreaded
to the lower end of the pump-tubing 11 and .
1s provided with an internal tapered seat 20
to receive the cage 21 of the foot valve 8.
The carrier is provided with an intérnal
downwardly facing shoulder 22 below the seat

20 to co-operate with spring latches 23 in re-

leasably retaining the cage 21 in the seat.. The
spring latches 23 extend downwardly from-
the lower end of the cage 21 and are provided
with heads to engage under the shoulder 99,
As the valve cage 21 is lowered into the cap.
rier, the latches 23 engace the seat 20 and are
sprung inwardly until they engage under the
shoulder 22. With the latches engaged under
the shoulder 22, as shown in Fig. 2 of the
drawings, the cage 21 is releasably held in
the carrier19. Toremove the cage, it is pulled
upwardly with sufficient force to cause the
latches to spring in, thus releasing the cage
from the carrier. Tt is to be understood that
I disclose this particular form of releasable
mounting for the stationary part 18 merely
as typical of that which may be used in carry-
ing out my invention.
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Tn the form of construction illustrated in
the drawings, the stationary part 13 includes
a tubular body 25 which extends upwardly
from the cage 21 of the foot valve 15. In
practice, it is desirable to provide a fluid tight
connection between the parts 18 and 14 and,
therefore, I provide packing carriers 26 at the
upper end of the body 25. In practice, I
prefer to use rings 29 for packing and I face
the rings upwardly. The rings 29 pack be-
tween the part 13 and the part 14 to prevent
leakage of fluid downwardly between these
parts. Thestanding valve 16 may be mounted
on the upper end of the uppermost packing
carrier 26 and may include a cage 30 and a
ball valve 81 carried in the cage to co-operate
with a suitable seat 32 in the cage.

The outer reciprocating part 14 may be a
plain eylindrical member provided at its
lower end with a head 85 to co-operate with a
shoulder 86 presented by the lowerinost pack-
ing carrier to pull the stationary part of the
pump from the carrier 19 when it is desirved
to remove the pump from the weil. The
head may also engage coupling 70 at the low-
er end of the body 25 to seat the cage 21 in
the carrier. The head 35 fits freely over the
body 25 and is normally -spaced below the
shotlder and above the coupling 70 so that
it does not in any way interfere with the nor-
mal action of the pump. In the construction
chown in the drawings, the reciprocating part
14 is connected with the sucker rod 12 through
the cage 40 of the working valve 17. Ihave
chown the cage 40 screwthreaded on to the
lower end of the sucker rod and into the upper
end of the part 14. The vage 40 is a blind
cage and may carry an ordinary ball valve
41 which co-operates with a suitable seat 42
in the cage.

The foot valve 15 may include the cage 21,
above described, and a ball valve 45 in the
cage to co-operate with a suitable seat 46
inthe cage. Itistobe anderstood that I have
disclosed ball valves in my pump as typical
of the construction that may be employed but
that T do not wish to limit the invention to
valves of any particular form or construc-
tion. Further,the cage 21 and carrier 19 may
be threaded to receive a gas anchot ov other
device that may be desired below the pumnp.
The foot valve has the same general f metion
with reference to the working valve as the
standing valve and therefore may be consid-
ored a second standing valve.

Tn sccordance with my invention, I pro-
vide what I will term a circulation valve 50
for admitting cirenlating fluid from the pump
tubing into the working parts of the pump.
In the preferred arrangement, the circulation
valve 50 is arranged to admit fluid from the
tubing into the stationary part 13. 1In the
drawings, I show the circulating valve 50
arranged at the lower end of the stationary
part 13 to discharge circulating fluid from

the tubing upwardly in the part 1. The
circulating valve may be of any suitable type;
for instance, it may be a ball valve 52 mouut-
ed in a cage 53 so that it is normally held on
a seat b4 by a spring 55. The cage 1s ar-
ranged in a tubular part 80 which is applied
to the upper end of valve cage 21 and 1s con-
nected with the body 25 by coupling 70.  The
circulating fluid enters the cage through an
opening 81 in the part 80. 'The valve 52 al-
lows fluid to enter the part 13 frowm the tub-
ing but prevents reverse flow. In accord-
ance with my invention, the valve is made
adjustable, that is, I provide means for ad-
justing the action of the spring 55 =0 that I
may regulate the pressure ab wiilch the valve
opens. In the construction shown in the
drawings, the spring is held betveen the valve
59 and an annular stop 56 which screwthreads
into the cage 53. With this construction, the
pressure oi the spring 55 may be regulated
by varying the position of the stop 36 in
the cage.

In using the equipment provided by my
invention, the pump parts, that is, the parts
13 and 14, together with the various valves,
are assembled and applied to the lower end
of the hollow sucker rod 12. The pump as-
sembly is then lowered downwardiy through
the pump tubing 11 until the spring latches

3 have engaged the shoulder 22 in the car-
rier 19 to seat the stationary puinp 13 in op-
erating position at the bottom of the tubing.
The sucker rod 12 is then raised to properiy
space member 14 between shoulder 30 and
coupling 70 and is then reciprocated to give
the reciprocating part 14 the desived move-
ment with reference to the stationary part 13,
thus putting the pump in operation. It will
be obvious how the reciprocation of the part
14, which carries the working valve 17, causes
fluid from the well to enter the foot valve 15,
pass upwardly through the stationary part
13, and pass the standing vualve and be
pumped from above the standing valve past
the working valve 17 into the sucker vod to
flow from the well. During this pumping
operation, I may introduce circulating fluid,
for instance, clean oil, or any other suitable
fluid into the pump tubing 11 around the
sucker rod so that it flows downwardly to fill
the lower part of the pwmyp tubing around
the pump parts. The circilating fluid may
be heated.  When sufficient cireulating fluid
has thus been introduced into the tubing, the
circulating valve 50 will open during each up
stroke of the reciprocating part to admit cir-
culating fluid into the part 13 to mix with the
fluid being pumped from the well. It will
be obvious that the setting of the spring 55
will determine the head of circulating finid
necessary in the tubing 11 to caunse the intro-
duction of circulating finid into the part 13
of the pump. When the necessary head of
fluid has been established in the tubing to
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cause operation of the circulation valve, the
rate at which the circulating fluid is intro-
duced into the pump will depend upon the
rate at which the circulating fluid is fed into
the tubing, which amount, of course, is under
control of the operator. Further, it is to be
noted that during each up stroke the head of
circulating fluid in the tubing causes a small
amount of circulating fluid to leak or work its
way up between the parts 13 and 14 and thus
keep the packing leathers clean. Du ring the
down stroke, the head of circulating fluid
tends to balance the head of fluid in the sucker
rod and thus minimize the tendency of the
fluid in the pump from leaking down between
the parts 18 and 14. At any time the stand-
ing and working valves may be flushed clean
by pumping circulating fluid into the tubing
In a manner to open the circulation valve and
force the circulating fluid upwardly through
the valves 16 and 17 and out through the
sucker rod. Under this flushing condition,
the foot valve 15 acts to prevent the flushing
flnid from discharging from the lower end of

5 the pump part 13.

Having described only a typical preferred
form of my invention, I do not wish to limit
myself to the specific details set forth, but
wish to reserve to myself any changes or
variations that may appear to those skilled
in the art or fall within the scope of the fol:
lowing claims.

Having described my invention, I claim:

1. A well pump for use in combination
with a tubing and a hollow sucker rod both
extending to the top of the well including a
reciprocating part carried by the rod, a work-
ing vaive carried by said part, a stationary
part connected with the reciprocating part
to be lowered into the tubing therewith, a
standing valve in the stationary part, means
for releasably connecting the stationary part
in the tubing upon. its being lowered into
place therein and means whereby fluid in-
troduced into the tubing at the top of the
well is discharged into the pump parts above
the standing valve to pass up through the
sucker rod with the fluid pumped. -

2. A well pump for use in combination
with a tubing and a hollow sucker rod both
extending to the top of the well including a
reciprocating part carried by the rod, a work-
ing valve carried by said part, a stationary
part connected with the reciprocating part
to be lowered into the tubing therewith, a
standing valve carried by the stationary part,
means for releasably mounting the station-
ary part in the tubing including a seat in the
tubing and releasable catch members opera-
ble to hold the stationary part to the seat up-
on its being lowered thereto and to release
upon an up strain being put on the station-
ary part by pull on the sucker rod, and
means whereby fluid introduced into the tub-
ing at the top of the well is admitted into

3

the pump parts between the valves o pass up
through the sucker rod with the fluid pump-
ed.

3. ‘A pump for use in combination with a
tubing ‘and a hollow sucker rod both extend-
ing to the top of the well including a recipro- .
Cating part- carried by the rod, a work-
Ing valve carried by said part, a. sta-
tionary part -connectéd with the recipro-
cating part to be lowered into the tubing
therewith, a standing valve carried by the
stationary part, means for releasably holding
the stationary ‘part against upward move-
ment in the tubing upon its being lowered
into place therein, and means whereby fluid
introduced into the tubing at the top “of the
wall is admitted into the pump parts between
the valves to pass up through the sucker rod
with the fluid pumped, said last mentioned
means including a valve operaung to prevent
fluid from entering the tubing from the
pump parts. ' :
~4."A pump for use in combination with a
tubing and a hollow sucker rod including a
stationary part carried within the tubing, a
standing valve in said part; a foot valve in
sald part below the standing vaive, a recipro-
cating part carried by the rod, a working
valve in connection with the reciprocating
part, and means whereby fluid from the tub.
ing 1s admitted into the stationary part be-
low the standing valve and above the foot
valve. ‘ ‘ S

5. A pump for use'in combination with a
tubing and a hollow sucker rod including a
stationary part carried within the tubing; a
standing valve in said part, a foot valve in
said part spaced below the standing valve, a
reciprocating part carried by the rod, a work-
Ing valve in connection with the reciprocat-
Ing part, and means whereby fluid from the
tubing is discharged into the stationary part
below the standing valve and above the foot
valve, said means including an opening
through the stationary part below the stand.
ing valve and a spring pressed valve nor-
mally closing the opening.

6. A pump for use in combination with g
tubing and a hollow sucker rod including a
stationary part carried within the tubing, a
standing valve in said part, a foot valve in
sald part below the standing valve, a recipro-
cating part carried by the rod, a working
valve in connection with the reciprocating
part, and means whereby fluid from the tub.
ing is admitted into the stationary part be-
low the standing valve and above the foot
valve, said means including an opening
through the stationary part, a check valve
to close the opening, and a spring normally
holding the valve closed.

7. A pump for use in combination with a
tubing and a hollow sucker rod including a
stationary. part carried within the tubing, a
standing valve in said part, a foot valve in
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said part below the standing valve, a recipro-
cating part carried by the rod, a working
valve in connection with the reciprocating
part, and means whereby fluid from the tub-
5 ing 1s admitted into the stationary part be-
low the standing valve and above the foot
valve, said means including an opening
through the stationary part, a check valve to
close the opening, and adjustable means nor-

10 mally yieldingly holding the valve closed.

8. A  pump for use in combination with a
tubing and a hollow sucker rod including a
stationary part carried within the tubing, a
pair of standing valves in sald part, a recip-

15 rocating part carried by the rod, a working
valve in connection with the reciprocating
part, and means whereby fluid from the tub-
ing is discharged into the stationary part be-
tween the standing valves.

90 9. A pump for use in combination with a
tubing and a hollow sucker rod including 2
stationary part, means mounting the said
part within the tubing releasable through the
sucker rod, a pair of standing valves in said

o5 part, a reciprocating part carried by the rod,
a working valve in connection with the recip-
rocating part, and means whereby fluid from
the tubing is discharged into the stationary
part between the standing valves to pass up-

a0 wardly through the working valve.

In witness that I claim the foregoing I
have hereunto subseribed my name this Sth
day of March, 1927.

THOMAS C. BANNON.
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