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2,630,070
WELL PUMP

Louxs Davis, Corpus Christi, Tex assignor of
twenty-seven ard one-half per cent to George
W. Harris, Bay City, Tex.

Continuation of application Serial No. 92,989,

May 13, 1949. This application August 3 1950,

Serial No. 197,46

¢ Claims, (CL 103—486)
1 2
This application is a continuation of my prior along: a plane as indicated by the line 3—3 of
application No. 92,989, now abandoned. Figure 1;

'This invention relates to a novel construction
of well pump, power for the operation of which

Figure 4 is a cross sectional view. taken sub-
stantially along a plane as indicated by the line

is provided by-the pressure in the hottom of a 6 4—4 of Figure 3;
well. Figure 5 is an enlarged cross sectional view
More particularly, it is an aim of the present taken substantially along a plane as indicated by
invention to providse a reciproeating type well the line B—¥§ of Figure 3, and
pump wherein the pump structure is moved in TFigure 6 is a vertical sectional view taken sub-
one direction by the pressure in the bottom of 10 stantially along a plane as indicated by the line
a well or below the pump for loading, expansion #—6 of Figure 3.
s’ormg mealis for forcing the pump structure to Referring more specifically to the drawings,
naeve i the opposite direction. for the purpose of illustrating a preferred ap-
Another object of the invention is to provide plication and use of the pump, designated gen-
a Hovel pump structure having a reciprocating 18 erally 7 and comprising the invention, the nu-
valve means for permitting the medium heing meral § designates a well ecasing having & perfo-
pumped from the bottom of a well or from be- rated lower portion 9 which is submerged in the
neath the pump to pass longitudinally through oil and sand 18 forming a subsurface stratum.
the pumb in an uvpward direction. Disposed within the well casing 8 is a conven-
A furthér object of the invention is to pro- 20 tional well tubing {1 having a lower perforated
vidé & puimp having a snap action for quickly end {2 which is disposed in the perforated cas-
reversing the position of the valve as the pump ing 8. The numeral I3 designates generally a
approaches thé extremity of its movement and conventional setting tool or anchoring ‘device
for causing the pump to quickly reverse its di- which is adapted to be lowered into the well
yection of travel. 25 tubing {1 and detachably anchored therein st
Another object of the invention is to provide any .desired level by means of its expansible
a pump capable of being applied to a pump clamping element 4. The anchoring device 13
tubing without killing the well and which is includes a length of tube or pipe 15 having pack=
soqually well adapted for use with wells having ing members {§ of annular form which engage
jet valves and o prevent the gas from by-passing 30 and seal the pump casing {1 around the anchor-
the oil or other liquid being raised and to thereby ing unit 13 fo prevent liquid from the bottom
‘minimize the waste of gas from a well and to of the well passing upwardly through the pump
prevént the liguid from being blown out of the tubing -1t except by passing through the pipe
well by the gas pressure therein. or tube {5 from beneath the anchoring umt 13
A further object of the invention is to. provide 35 to. thereabove.
a pump which will reduce ‘the amount of gas The pump 7, comprising the invention, in-
reguired for pumplng any given auantity Of 01] cludes an adaptbr or coupling 17 having an in-
or other lquid mediums from a well by pre- ternally threaded upper end {8 which engages
vpntlng the gas from naSSlng the hquld in its the eXternallV threaded lower end 19 of the pipe
upward travel through the pump tubing. 40 !5 for detachably connecting the pump 7 to the
Various other objects and advantages of the.  OWer end of the anchoring unit 13 and so that
invention will hereinafter become more fully ap- said pump \%1111 be supp%rted ’;ﬂ;]_ereby ;n the lower
parent from .the following description of ths ;?gg}?gllﬁ m;l: X)ilélfr‘llvl?; has :Sb;i';seg?:r?gl Iillgl
drawings, illustrating a presently p1eferred em= 45 lonaitudinally’ therethrough as seen at 20 which
hoilment thereof, and. wheretn: ovens outwardly of the lower end thereof and
Figure 1 is a fragmentary, central sect)on'tl which communicates with the tube (5; said bore
view, partly in side elevation showing a well cas- 20 heing restricted adiacent its lower end to pro-
ing containing a well tubing in wh1ch the pump vide an upwardly facinez valve seat 2{ for an
is _detachably mounted; 50 upwardly opening ball valve 22 which is normally
Figure 2.1 a fragmentary 'vertlca.l sectional urged downwardlv to a closed position by an ex-
view on an enlarged scale taken substantially pansion valve spring 23 which bears on the upper
along @ plane as indicated by the line 2—2 of part thereof and. which seats against the lower
Figure 1; end of the tube 15 The lower end of the cou-
‘Figure 3 Is a similar view taken substantially 55 pling or adaptor 17 s restricted and -externally
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threaded as seen abt 24 to receive the internally
threaded upper end 25 of a pump barrel 26 which
extends downwardly -therefrom to adjacent the
lower perforated end {2 of the pump tubing .

The pump barrel 2§ is provided with a screen
27 at its lower end which extends into the per-
forated lower end {2 of the well tubing I{ and
which has a disk 28 at its upper end which is
externally threaded to detachabkly engage the
internally threaded lower end 2§ of the pump
barrel 26 for detachably mounting the screen 27
thereon. ’

The disk 28 is provided with a threaded open-
ing 3% in which is detachably mounted the
threaded lower end of a conduit, designated gen-
erally 3f which extends upwardly therefrom
through the pump barrel 26 to beneath and
adjacent the adaptor i7. The conduit 81 has a
solid intermediate portion 32 and tubular end
portions forming a lower pipe or conduit 38 which
opens into the screen 27 and an upper pipe or
conduit 34 which opens into the pump barrel 25
beneath and adjacent-the adaptor (1.

A piston 35 is reciprocally mounted on the
upper bipe portion 34 and is reciprocally dis-
posed in the pump barrel 26 and is provided
with a plurality of piston rings 3§ for engage-
ment with the internal wall of the pump barrel
25 to prevent the medium being pumped from
passing around the piston. 38. An expansion
coiled spring 27 bears against the underside of
the adaptor iT and against the upper end of the
piston 25 for urging said piston downwardly in
the pump harrel 26 and on the tube or con-
duit 84.

A sleeve valve 28 is reciprocally mounted on
the intermediate portion of the conduit 3{ and
is provided with an externally threaded upper
end to receive a nut 39 and an externally

threaded lower end which engages a threaded .y

recess 49 in a collar 4{ which is reciprocally
mounted on the tube portion 33. A stop collar
82 is adjustably secured to the tube portion 33
by a setscrew 43 below the collar #1 to be en-

gaged thereby for limiting the downward slid- ,

ing movement of said collar and the sleeve valve
38 on the conduit member 3¢ and a similar stop
collar 44 is adjustably secured to the tube por-
tion 84, above the nut 3% by a setscrew 4§ to

limit the upward movement of the sleeve valve 38. .

A-sleeve 48 has an adaptor 47 secured in the
upper end thereof and which is provided with a
bore 48 extending therethrough for reciprocally
engaging the tube portion 34 and which is pro-

vided with a restricted externally threaded upper ;

end 49 which threadedly engages a downwardly
opening threaded recess 58 of the piston 85 for
detachably connecting the sleeve 45 thereto. The
sleeve 48 is loosely disposed in the pump barrel
26 and loossly dispcsed around the upper por-
tion of the conduit member 3{ and has an an-
nular spring stop Bl threaded into its lower end
to provide a seat for an upper expansion coiled
soring 52 which is disposed on the conduit mem-
per 31 above the spring stop 81 and the upper
end of which seats against the nut 38. The
spring stop 54 also provides a seat for the upper
end of a lower expansion spring B3 which is
likewise mounted on the conduit member 31 and

the lower end of which seats against the.

collar 41,

“The tube portion- 33 i3 provided with exter-
nally disposed longitudinally spaced regesses in-
cluding a lower recess 54 and an Uupper recess
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provided with a radial bore 57 containing ab
its inner end a ball latch 58 which is spring
urged inwardly by an expansion coiled spring
59 which seats against the ball 58 and against a
screw stop 63 which engages in the outer inter-
nally threaded end &l of the bore 35i1. The
spring latch 58 is adapted to selectively engage
the recesses 58 and 55 and fo travel therebe-
tween in the groove 56.

As best seen in Figure 6, the tube portion 23
adjacent the solid portion 32 is provided with
a port 62 and the tube portion 24, adjacent the
solid portion 32 is likewise provided with a pord
63. The sleeve valve 88 has a lower port 54
which registers with the port §2 only when the
spring latch 88 is in engagement with the lower
recess 54 and an upper port 65 which registers
with the port 63 only when the spring latch 58
is in engagement with the upper recess 55.

Assuming the parts are in the positicus as il-
ustrated in Figures 3 and 6, the pressure in the
ottom of the well in which the pump ¥ is dis-
osed . will cause the oil or eother liguid heing
pumped to enter the well casing through fthe
perforated portion 8 and fo enter the lower end
of the pumjp tube through its perforated portion
{2. The oil will then enter the pump 7 through
the screen 27 and pass upwardly through the
tube portion 33 and will be released through the
registering ports §2 and €4 into the pump varrel
26. The oil can pass upwardly between the
sleeve &8 and pump barrel 28 to impinge against
the lower end of the piston 25 and sufficient space
is provided between the spring stop B and sieeve
valve 38 to permit the oil to pass upwardly into
the sleeve 46 and impinge against its coupling or
adaptor 471, When a sufficient amouns of oil
has thus entered the pump bharrel 28 so as te
exert sufficieny pressure against the pision 3% to
overcome the pressure of the spring 37 and spring
52, the spring latch 58 will be cammed out of
engagement with the recess 52 and the piston 33
will slide upwardiy in the pump barrel 25 carry-
ing with it the sleeve 4§, sleeve valve 23 and col-
lar 44. This upward movement cf the piston 35
and sleeve 43 will initially cccur relatively to the
sieeve valve 88, nut 39 and collar 4{ during which
time the spring 52 will he compressed and the
spring $3 expanded until the pressurs of the
spring 5% is sufiicient to unseat the spring lateh
8 so that thereafter the sleeve valve 38 will
move rapidly to the upper extremity ¢f ils move-
ment and in which the spring latch §3% will seat
in the upper recess 5%, thereby moving the port
84 oub of registry with the port §2 snd the port
05 into registry with the port €3. When this o~
curs the oil within the pump barrel 28 will be re-
leased through the registering ports 62 and §§
and pass upwardly through the tube portion 34
to ahove the piston 8% and the oil which has
passed to above the piston 35 on its previous up-
stroke will have been forced upwardly into the
pipe 15 by the pressure in the pump barrel cham-
ber above the piston 38 and which causes the
valve 22 to be unseated to permit the oil t0. pass
into the pipe {8, After sufficient of this oil has
escaped the then loaded spring 37 will force the
piston 35 downwardly and the spring 23 will cause
the valve 22 to resume a closed position to pre-
vent the cil from escaping from the pipe 45 back
into the pump barrel 25. As the piston §8 moves
downwardly the spring 52 is initially permitted to
expand to assist in foreing said piston and sleeve
48 downwardly and at the same time the spring

ol

55 connected by 2 groove 58. The collar 41 is 75 53 .is compressed until the pressure thereof is -
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sufficient to unseat the ball lateh 5%.from the
recess B3. When this occurs the coliar 41 and
sleeve valve 38 will move rapidly downwardly
until the hall iatch §8 seats in the bottom recess
84 to thereby close the port §3 and reopen the
port §2 so that the operation can be repeated.
The ball latch 58 will engage the groove 5§ in its
movement between the recesses 54 and 55 to in-
sure its proper seating in said recesses and 1o pre-~
vent the sleeve valve 382 from fturning relatively
to the conduit member 3{ so that the ports 54
and §8 will properly align with the poris 82 and
§3, respectively.

From the preceding it will be readily apparent
that a well pump of extremely simple construc-
tion has been provided which may be readily
mounted in a well tubing and which will be ve-
ciprocally opesrated by the pressure in the bottom
of the well for moving the reciprocating parts in

one dirvection and for loading the spring to move

the parts in the opposite direction. The pump 7
may alsc be utilized with wells which are jetted by
locating the pump above the jet valve and if de-
sired a numbper of pumps may he employed, one
above each of the jet valves of a well to prevent
the gas from bypassing the oil, thereby eliminat-
ing the waste of gas. The pump 7 will also pre-
vent oil from Leing blown out of a well and may
he utilized in a well having 2 considerable hot~
tom pressure.

Various other modifications and changes are
contemplated and may obviously be resorted,
without departing from the spirit or scope of the
invention as hereinafter defined by the appended
claims.

I claim as my invention:

1. A reciprocating pump for pumping pressure
fluid up the tubing of a well in which said tubing
is installed, said pump being adapied to be low-
ered into a well tubing and detachably anchored
adjscent the lower end thersof and comprising a
pump- barrel assembly adapted to be disposed in
the well fuking in a submerged position and in-
eluding a2 pump barrel and a conduil extending
thereabove, means for sealing off the annular
space between the well tuking the pump barrel
assembly below the upper end of the conduit, an
upwardly opening valve interposed bhetween said
conduit and the pump barrel, a piston reciprocal-
Iy mounted in the pump barrel, spring means for
urging the piston dowanwardly, a closure for the
lower end of said pump barrel, a conduit member
having one end secured in snd extending through
said eclosure and extending upwardly thersfrom
throuch a substantial portion of the pump barrel
and reciprogally through said piston, said con-
duit member having a solid intermediate portion
and upper and lower tubular end portions, said
lower tubular end portion opening through the
closure and communicating with the well tubing
to form the inlet passage of the pump, said up-
per tubular portion opening at its upper end
ahove the piston and beneath said check valve,
said fubuiar portions each being provided with
a port, adjacent said solid intermediate portion,
communicating with the pump barrel, a sleeve
valve slidably mounted on said condull member
and having .a port to register with the lower
tubular portion ounly when the piston is at the
lower extremity of its movement and a port to
register with the port of said upper tubular por-
tion only when the piston is at the upper ex-
tremity of ibs movement, and means forming a
connection between the piston and sleeve valve
whereby said sleeve valve will be reciprocated on
said conduit member by the reciprocating move~
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ment. of the piston, said piston being urged up-
wardly by the pressure of the oil within the pump
barrel and beneath the piston.

2. A well pump as in elaim 1, and adjustable
stop means mounted on said conduit member for
limiting the reciprocating movement of the sleeve
valve.

3. A well pump as in elaim 1, and cushioning
springs interposed between the means connecting
the piston and sleeve valve for cushioning the
movement of the piston and for causing the sleeve
valve to rapidly move from a position t0 expose
cne of the ports of the conduit member to a
position to expese the other port thereof.

4. A well pump as in claim 1, and cushioning
springs.interposed between the means connecting
the piston and sleeve valve for cushioning the
movement of the piston and for causing the sleeve
valve to rapidly move from a position to expose
one of the ports of the conduit member to a posi~
tion to expose the other port thereof, and spring
lateh means carried by the sleeve valve, said con-
duit member having spaced recesses to he en-
gaged by said spring latch means at each ex-
tremity of the movement of the sleeve valve for
releasably holding the sleeve valve in one or the
other of the extremities of its movement and for
cooperation with said cushioning spring for
causing a rapid movement of the sleeve valve in
each direction. .

5. A well pump as in claim 1, said means for
connecting the piston and sleeve valve including
2 slesve member connected to and depending
irom the piston and disposed around a portion
of the sleeve valve, a spring stop at the lower
end of said sleeve member, expansion springs
bearing against the upper and lower sides of the
spring stop and disposed on the sleeve valve, and
collar members at the remote ends of the sleave
valve forming seats for the remote ends of said
last mentioned springs.

6. A well pump as in claim 1, said means for
connecting. the piston and sleeve valve including
a sleeve member connecied to and depending from
the piston and disposed around a portion of the
sleeve valve, a spring stop at the lower end of
sald sleeve member, expansion springs bearing
against the upper and lower sides of the spring
stop angd disposed on the sleeve valve, and coliar
members at the remote ends of the sleeve valve
forming seats for the remote ends of said last
mentioned springs, and spring latch means car-
ried by the sleeve valve for releasably latching the
sieeve valve at each extremity of its movement
and for cooperation with said last mentioned
springs to cause a rapid action of the sleeve valve
as the piston approaches each extremity of its re-
ciprocating movement.

7. A reciprocating pump for pumping pressure
fuid up the tubing of a well in which said tubing
is installed, said pump being adapted to be de-
tachably anchored in the lower end of said tubing
and comprising,  a barrel, - means connected
therearound for sealing off the annular space be-
tween said barrel and said fubing, said barrel
opening into said tubing above said sealing means,
said barrel having a bottom closure, g conduit
member having one end secured in and extending
through said closure and extending upwardly
within said barrel, a piston cperable within said
barrel and around said conduit, o check valve in
said barrel above said piston,-resilient means be-
tween said check valve and piston for urging said
piston downwardly, a sleeve valve slidably
mounted on said conduit member and having an
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upper and lewer port therethrough, 4 wall across
said conduit, ports through said conduit above
and below said wall, conrection means between
saig sleeve valve and said piston {5 reciprocate
seid sieeve valve as said piston is urged upwardly
Ly said pressure fluid and downwardly by sald
resilient means, and guide and stop means on said
conduit and said sleeve valve to bring said upper
and lower ports in ehgagement respectively at
the upper and lower stroke ends.

&, A reciprocating well purap for a well having
5 tubing therein and g pressiire fluid in communi~
cation with the lower end of the tubing, said
pump comprising, & harrel adapted to be posi-
ticned in the lower end of said tubing, means
around sald barrel for sealing off the annular
space beiweeh said barrel and said tubing, said
barrel opening into said tubing above said sealing
means and havihg a bottom closure below said
gealing mesus, & conduit communicating with
said pressure fuid below said boticm clesure and
ubstanding within said barrel above said bottom
closure, & piston operable within said bariel and
around sald conduit, a check valve in the por-
tion of said bairel alove said conduit, means he-
{ween sald barrel portion and said piston to yield-
ably urge said pision downwardly, a valve mem-
ber in movable contact with said conduit, said
conduit and said valve imember being adapted in
lowser position of said valve member to admit
sald pressure fluid from said conduit into said
harrel below said piston o act upwardly thereon
while closing off fluid pressure fow cut said con-
duit above sald piston, said conduit and said
valve member being also adapted in upper posi-
tion of said valve member o admit said pres-
sure fluid from said harrel to flow out said con-
duit above said piston while closing off fiuid pres-
sure fow frem said conduit into said barrel below

o

25

35

8

said piston, and means between said valve and
said piston fo alternately yieldably urge said
valve downwardly to said lower position, and up-
wardly to said upper position.

9. A reciprocating pump for g well having a
tubing therein and a pressure fuid in communi~
cation with the lower ernd of the tubing, said
pump comprising, a barrel having a conduit up-
standing therewithin from the lower end thereof
o comamunicate with sald pressure fluid, means
io seal hetween said barrel and said tubing, a pis-
ten operable to slidably seal Letween said barrel
and said conduit, a check valve in said barrel
above said piston, meaens in sald barrel and
around said conduil to vieldsbly urge said piston
downwardly, a valve means around said con-
duit, said conduit and said valve means being
adanted to permit relative motion therebetween
between two pre-determined positions to admis
pressure fiuld fe urge said piston upwardly when
in one position and to discharge Auid from said
conduit above said piston in the other position
when gaid piston is urged downwardly.

LOUIS DAVIS.
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