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This invention relates to improvements in 
pumps and more particularly to pumps used 
in forcing fluid from deep wells, 
The primary object of the invention is to 

furnish a double acting pump capable of forc 
ing about 70% more liquid than a single act. 
ing pump of the same size. 
Another object of the invention is to pro 

vide a pump of this character constructed to 
permit the withdrawal of all of the valves, 
piston and pump barrel with the sucker rod 
of the pump, so that repairs and replacements 
of parts may be facilitated. 
A further object of the invention is to pro 

vide improved packing means for the va 
rious parts of the pump. 
Another object of the invention is to pro 

vide a pump in which the various parts are 
detachable from one another, so that the parts 
may be readily assembled or dismantled. 
With the foregoing objects outlined and 

with other objects in view which will appear 
as the description proceeds, the invention 
consists in the novel features hereinafter de 
scribed in detail, illustrated in the accom 
panying drawings and more particularly 
pointed out in the appended claims. 

Referring to the drawings: 
Figure 1 is a vertical longitudinal sectional 

view of the pump in the position which it oc 
cupesin a well casing. 

Fig. 2 is a similar enlarged view of 
lower portion of the pump. 

Fig. 3 is a transverse horizontal Sectional 
view taken on line 3-3 of Fig. 2. 

Fig. 4 is an enlarged vertical sectional view 
of the upper portion of the pump. 

Fig. 5 is a similar view of the intermediate 
portion of the pump. 

Fig. 6 is a transverse sectional view taken 
on line 6-6 of Fig. 2; and 

Fig. 7 is a similar view taken on line 7 

the 

of Fig. 4. Referring to the drawings, 1 designates a 
tubular pump casing threaded at its lower 
end to a stand valve housing 2 and threaded 
at its upper end to a guide cuff or sleeve 3. 
The housing 2 has a bore 4 having an enlarged 
conical surface 5 at its upper end and a Sinall 
er conical Surface 6 at its lower end. Down 
wardly extending grooves or channels 7 are 
provided in the periphery of the housing and 
as shown in Fig. 3 these channels are equally 
spaced around the periphery. These chan 
nels extend from the lower surface of the 
housing to ports 8 which communicate with 

the bore 4 near the upper end of the housing. 
The housing also has lipwardly extending pe. 
ripheral channels 9 equally spaced around the 
housing as shown in Fig. 3 and extending 
from the upper end of the housing to ports 16 
communicating with the bore 4. 

Removably arranged in this housing 2, is 
a stand valve constructed in the following 
lanner. A liner pipe 11 has an annular 
shoulder 10 and packing rings 15 surround 
the pipe and are pressed toward said shoul 
derby means of a nut 16 having a conical 
Surface engaging the conical surface 6, in 
Order to aid in limiting the downward móve 
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ment of the stand valve. A valve seat 17 
rests on the upper end of the pipe 11 and is 
held in place by an internal annular shoulder 
18 integral with a tube 19 which is in thread 
ed connection with the upper end of the pipe 
11. This tube is provided with ports 20 and 
encloses a ball valve 21, which at certain 
liquid from passing down the channels 9 and 
through the tube 19 into the pipe 11, for a 
purpose hereinafter described. 
Arranged above the tube 19 is a conduit 22 

having a solid partition wall 23 which closes 
communication between the interior, of the 
tube 19 and the interior of the conduit. The 
conduit has a number of ports 24 and at the 

times cooperates with the seat 17 to prevent 
80 

place where the ports occur, the conduit is 
surrounded by a slidable collar 25 having ports communicating with the ports 24 and 
With the bore 4. Packing rings 26 surround 
the lower portion of the conduit and rest 
on the upper end of the tube 19, which is in 
threaded engagement with the conduit 22. 
Upper packing rings, 27 surround the upper. 
portion of the conduit and bear against the 
collar 25 and against a shoulder 28 at the up 
per portion of the conduit. It will be under 
stood that when the tube 19 is tightened on 
the lower end of the conduit, the packing 
rings 26 and 27 and the collar 25, will be 
forced toward the shoulder 28, for the pur 
pose of packing the space between the bore 4 
and said conduit. 
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The conduit has a threaded extension 29 at 
its upper end which supports a valve seat 30 
held in place by a slotted valve cage 31, which 
houses a ball valve 32. - 
The upper end of the conduit is in thread 

ed engagement with the lower end of the 
pump 33. From Figs. 1 and 5, it may be seen 
that this pump barrel extends upwardly to 
form a chamber 34 in which the pump piston 
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best shown in Fig. 5, its lower end is in 
threaded engagement at 51 with the head of 
the piston 35. This piston includes a sleeve. 
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35 reciprocates. The upper end of the barrel 
is provided with ports 36 which places its 
chamber 34 in communication with a cham 
ber 37 arranged between the barrel and the 
casing 1. The barrel at its upper end is in. 
threaded engagement with a short pipe 38, 
which in turn has its upper end screwed into 
the skirt portion 39 of a head 40. Packing 
rings 41 surround the short pipe 38 and are 
squeezed by tightening the barrel 33 on the 
pipe 38 or by tightening the skirt 39 on said: 
pipe. These packing rings engage the coni 
cal inner surface of the cuff 3, which latter 
is in threaded engagement with the upper 
end of the casing 1 as shown at 43. The upper 
end of this cuff is in threaded engagement at 
44 with a casing extension 45. The ends of 
the bore of the cuff are flared as shown at 46 
and 47 for the purpose of facilitating the pas 
sage of certain parts through this cuff, in a 
manner hereinafter explained. 
The head 40 is provided with ports 48 

through which the fluid pumped passes from 
the chamber 34 into the chamber 49 formed 
by the casing, extension 45. A hollow piston 
rod 50 extends through the head 40, and as 

or tube provided with a number of metal 
rings 52 and cup packings 53, all held in place 
by a nut 54 at the lower end of the piston. 

Referring to Fig. 4, it may be seen that the 
hollow piston rod 50 also extends upwardly 
through a sliding valve 55. This valve is 
adapted to close the ports 48 and to be opened 
by the pressure exerted on the liquid passing 
through said ports 48. The valve itself con 
sists of a tubular casing having a threaded 
head 56 and a threaded base 57, the lat 
ter carrying a valve head 58, which seats 
on the upper surface of the head 40 and 
closes the ports 48. Arranged above the 
base 57 is a stationary ring 58 having 
radial slots 59, only one of which is shown. 
In practice, preferably three of these slots 
are equally spaced around the periphery of 
the ring 58 and they are provided to accom 
modate the heads 60 of screws 61, which pass 
through the base 57 and are threaded into the 
head 40 as shown at 62. Each one of these 
screws is provided with a spring 63, which 
bears against the head of the screw and 
against the base 57, for the purpose of forcing 
the latter toward the head 40 and to close 
the ports 48. Arranged above the ring 58 
are packing glands 63 and packing rings 64, 
which are forced toward the ring 58 by 
means of a spring 65 which bears against the 
upper packing gland 63 and against the 
threaded head 56. 
The upper end of the piston rod 50 is pro 

vided with a valve seat 66, which cooperates 
with the ball valve 67 arranged in a slotted 
cage 68 having a threaded extension 69 adapt 
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ed to be connected to the sucker rod of the 
pump. 
In operation the sucker rod is reciprocated 

and this causes the piston rod 50 and the pis 
ton 35 to reciprocate in the pump casing. As 
the piston rises and falls in the pump barrel 
33, the liquid will be drawn in and forced out of the pump. Assuming that the piston 
35 is moving downwardly, said piston will 
tend to create a vacuum in the upper portion. 
of the chamber 34 above the piston 35 and this 
will cause liquid to pass upwardly through 
the pipe 11 past the valve 21, through the 
ports of the conduit 19, and then through the 
ports 10 into the channels 9 and upwardly 
through the chamber 37 and ports 36 into 
the pump barrel. At the same time liquid. 
which has previously been drawn into the 
chamber 34 of the barrel below said piston, in 
the manner hereinafter explained, will be 
forced upwardly through the hollow piston 
rod, past the valve 67 and through the cage 68 
into the tubing 70 of the pump, which will 
convey the same to the top of the well. 
When the piston has reached the bottom of 
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its downward stroke and starts on its upward 
stroke, pressure will be exerted on the liquid 
previously drawn into the chamber 34 above. 
the piston 35 and this pressure will extend 
into the tube 19 and seat the valve 21. Then 
as the piston moves upwardly the liquid in 
the chamber 34 above the 
be forced upwardly through the ports 48 
and will unseat the sliding valve 55, and 
this liquid will pass into the chamber 49 
and up the tubing 70 of the pump. As 
the piston rises, the valve 32 will be... un 
seated and the valve 67 will be seated, so that 
liquid on the upward stroke of the piston will 
travel up the channels 7 through the ports 
8 and 24 into the conduit 22 and from this 
conduit, past the valve 32 and through the 

31 into the lower portion of the cham 
er 34. 
It will thus be seen that on each downward 

stroke of the piston liquid is drawn into the 
pump and on each upward stroke of the pis 
ton liquid is drawn into the pump. Also 
liquid is discharged from the pump om each 
downward and on each upward stroke of the 
piston. 

piston. 35 will 
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Should it be desired to withdraw the stand 
valve, piston, sliding valve, etc. from the 
pump, the sucker rod may be elevated and this 
will cause the piston to rise until its upper 
end strikes the lower end of the short pipe 38. 
Then this short pipe will rise with the piston 
and draw the packing 41 through the cuff 3. . 
At the same time the short pipe 38 will lift 
the barrel 33, and as the lower end of this bar 
relis connected to the upper end of the conduit 
22 of the stand valve, said stand valve will also 
be raised. The flared surface 46 of the cuff 
facilitates the passage of the stand valve 
through the cuff 3 when the stand valve is 30 
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moved upwardly, while the flared surface 47 
facilitates the introduction of the stand valve 
into the pump casing. Furthermore when the 
parts are introduced into the pump casing, 
the flared surface 47 functions to gradually 
compress the packing rings 41. 

It will be understood that the pump is con 
structed mainly from tubing, ball valves and 
packing rings, and the various parts are de 
tachably connected together. This construc 
tion simplifies manufacture, reduces cost and 
facilitates assembling or dismantling. 
From the foregoing, it is believed that the 

construction, operation and advantages of the 
invention will be readily understood without 
further description and it is apparent that 
changes may be made in the construction dis 
ciosed without departing from the spirit of 
the invention as expressed in the claims. 
What is claimed and desired to be secured 

by Letters-Patent is: 
1. A double-acting deep well pump includ 

ing a casing, a stand vaive associated With 
said casing and provided with a plurality of 
valve members to control the passage of liq 
uid into said casing, a barrel associated with 
said stand valve and adapted to receive liquid 
passing one of said valve members, Said bar 
rel being directly connected to said stand 
valve, a hollow piston rod having a piston in 
said barrel, a valve for controlling the dis 
charge of liquid from said hollow piston rod, 
a valve for controlling the passage of liquid 
from said barrel, and abutment means on said 
piston and barrel to permit the piston to raise 
the barrel and stand valve while the piston 
rod is being withdrawn from the well, the 
stand valve including a conduit having ports, 
a slidable collar surrounding said conduit and 
having ports communicating with the ports 
of the conduit, packing rings surrounding the 
conduit and bearing on said collar, and means for expanding ?????packing ring. 

2. A double-acting deep well pump includ 
ing a casing, a stand valve associated with 
said casing and provided with a plurality of 
valve members to control the passage of liq 
uid into said casing, a barrel associated with 
said stand valve and adapted to receive liquid 
passing one of said valve members, said bar 
rel being directly connected to said stand 
valve, a hollow piston rod having a piston in 
said barrel, a valve for controlling the dis 
charge of liquid from said hollow piston rod, 
a valve for controlling the passage of liquid 
from said barrel, abutment means on said 
piston and barrel to permit the piston to raise 
the barrel and stand valve while the piston 
rod is being withdrawn from the well, and a 
cuff provided in said pump casing and having 
upwardly and downwardly flared surfaces at 
its ends to facilitate the passage of the stand 
valve through the cuff in either direction. 

the barrel and stand valve while the 
rod is being withdrawn from the well, a short 

3 

3. A double-acting deep well pump includ 
ing a casing, a stand valve associated with 
said casing and provided with a plurality of 
valve members to control the passage of liq 
uid into said casing, a barrel associated with 
Said stand valve and adapted to receive liquid 
passing one of said valve members, said bar 
rel being directly connected to said stand 
valve, a hollow piston rod having a piston in 
said barrel, a valve for controlling the dis 
charge of liquid from said hollow piston rod, 
a valve for controlling the passage of liquid 
from said barrel, abutment means on said pis 
ton and barrel to permit the piston to raise 
the barrel and stand valve while the piston 
rod is being withdrawn from the well, a cuff 
provided in the casing and having upwardly 
and downwardly flared internal surfaces at 
its ends, and packing arranged at the upper 
end of said barrel and adapted to be squeezed 
by One of said flared surfaces. 

4. A double-acting deep well pump includ 
ing a casing, a stand valve associated with 
said casing and provided with a plurality of 
valve members to control the passage of liq. 
uid into said casing, a barrel associated with 
Said stand valve and adapted to receive liquid 
passing one of said valve members, said bar 
rel being directly connected to said stand 
Valve, a hollow piston rod having a piston in 
said barrel, a valve for controlling the dis 
charge of liquid from said hollow piston rod, 
a valve for controlling the passage of liquid 
from said barrel, abutment means on said pis 
ton and barrel to permit the piston to raise 

piston 

pipe connected to the upper end of said bar 
rel, a head connected to said short pipe and 
provided with ports, one of the before men 
tioned valves controlling said last mentioned 
ports, packing rings surrounding said short 
pipe, and a cuff connected to said casing and 
constructed to compress said packing rings. 

5. A stand valve for double acting pumps 
including a tubular structure having an im 
perforate partition intermediate its ends, ball 
valves arranged on opposite sides of said par 
tition, upper and lower Spaced conical sur 
faces formed on the stand valve, and a hous 
ing having conical surfaces cooperating with 
the conical surfaces of the stand valve. 

6. A stand valve for deep well pumps pro 
vided near its upper end with a conical sur 
face and near its lower end with a conical sur. 
face of Smaller size, and a housing for said 
stand valve having conical surfaces cooperat 
ing with the conical surfaces of the stand 
valve to limit the downward movement of the 
stand valve relatively to said housing. 

in testimony whereof I affix my signature. 
CHARLES B. MARTIN. 
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