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3 Claims.

This invention relates to mnew and useful im-
provements in pumps, especially those used in
oil wells and the objéct thereof is to produce a
pump of simple construction which is durable

5 and is efficient in operation. :
One object of the invention is to eliminate the

use of long lifting rods which in wells of great

depth are a great disadvantage.
Another object is to use pressure applied at
10 the surface to force the fluid above the surface
and at the same time compress a spring which
on release of the pressure returns the apparatus
to normal condition.

Other objects will appear from the following

15 detailed description taken in connection with the
accompanying drawing in which:

The figure is a vertical section through the
device. ’

In the drawing, | represents an outer casing

20 or tube in an oil well reaching from the surface
to about the level of the oil in the well. A line
of tubing 2 within said casing is secured thereto
and extends from the surface to a level below the

_ level of the oil. This inner tubing is preferably

25 of metal while the outer casing may if desired
be of concrete or similar material. The two cyl-
inders are capped as shown at 3 and 4, the cap 4
making an air-tight joint with tubing 2 if ar-

. ranged as shown. Cap 3 is not necessarily air-

30 tight.

In the cap 3 is mounted a discharge pipe 6
which may be valved as shown at T if desired.

The pipe 5 extends from the cap 4 into which it
is securely fastened in an air-tight manner as

35 by screw threads at 8, to a source of fluid pres-
sure 21.

Between the cap 4 and the source of pressure
a three~-way valve 8 is interposed in the pressure
pipe 5. 'This valve may be operated in any

40 known manner, manually or automatically to
turn on or off the pressure passing from the
source of pressure to the tubing. When the pres-
sure is shut off from the source by the valve §,
the same movement opens the pipe § below the

45 valve to the exhaust at 10. At the lower end of
the casing is a closure 20 forming a seal for the
lower end of the annular space between the cas-
ing and the tubing.

At the lowermost portion of the tubing (0 is

50 & closure ! therefor having a caged check valve
{2 opening upwardly.

A rod {3 extends vertically w1th1n the lower
portion of the tubing and terminates in a valved
piston 14, slidable in the lower portion of said

55 tubing 2.

(CL 103—46)

At a distance above the valve piston (4, a
plunger piston 15 is attached to said rod 13. Be-
tween the piston 18 and the plunger 15 a sec-
tion of the tubing is perforated as shown at 16.
As described hereinafter the rod 13 with its pis-
ton 14 and plunger 15 is reciprocated in the tub-
ing and the perforated section is so situated as
to be below the lowermost position of the plunger
15 and above the uppermost position of the pis-
ton {4, 10

On the rod 13 some length above the piston {5
a washer 17 is secured and against the under-
side of the washer bears the upper end of a
spring surrounding the rod 13. A lower bearing
for the spring is formed by a projecting annulus 15
on the interior of the tubing or by making the
next lower section of the tubing smaller and se-
curing it to the upper length of tubing. The end
of the lower section then forms a convenient
bearing for the spring (8. . 20

In operation the pump is primed if found nec-
essary and the pressure fluid is admitted to the
tube 2 through the valve 5, piston (5 is moved
downward by the préssure and piston (4 moves
therewith. Check valve 12 is closed by the pres- 25
sure and check valve 14’ opens upwardly. The
fluid to be pumped being confined between clo-
sure {1 and plunger 1§, is forced by the down-
ward movement of -the plunger {8 through the
perforations 16 into the space between the tubing 30
2 and the outer casing i. That space being filled
to the surface the fluid is discharged through the
discharge pipe 6. It is to be noted that during
this phase of the operation the washer {7 in its
downward movement compresses the spring 18. 33
Also the piston 14 merely moves through the fluid
as valve 14’ is open,

The pressure is then reheved by turning the

(1]

“valve 9 so as to bring the tube 2 into communica-

tion with the atmosphere. 40

The spring {8 being compressed raises rod 13
and with it plunger {5 and piston {4, Vdlve (4’
will now be closed and as the upward movement
of piston 14 tends to create a vacuum, valve {2
will open and the fluid, oil in the case of an oil
well, fills that portion of the tubing below the .
piston (4.

‘When the spring {8 has returned to its former
position the operation is repeated. 50
The apparatus is of simple construction. The

pressure operates directly on the plunger {% to
raise and discharge the fluid. Af$ the same time
it compresses the spring the reaction of which re-
stores the parts to their former position and g
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causes the oil to be drawn in at the bottom of
the tubing. .

Having thus clearly described the apparatus
and its mode of operation, I claim: :

1. In a pump for oil wells, an outer casing ex-
tending from the surface to about the normal
level of the oil in the well, an inner tubing within
said casing extending below the normal level of
the oil, a source of pressure, an air-tight cap se-
cured to the upper end of said inner. tubing, a
conduit leading from the inner side of said cap to
said source of pressure, a three-way valve in said
conduit for opening and closing communication
alternately from the inside of said tubing to said
source of pressure, and from the inside of said
tubing to the atmosphere, a rod within the lower
portion of said tubing extending for a short por-
tion of the length of said tubing, a fluid-tight
plunger fixed on said rod, a piston fixed to the
lower end of said rod and having an opening and

an upward opening check valve therein, a closure -

for said tubing approximately at its lower end
and having an opening and an upwardly opening
check valve therein, said tubing having a per-
forated section between said plunger and said
piston, a spring surrounding a portion of said
rod, bearings for said spring the upper bearing
being rigid with said rod and the lower bearing
being rigid with said tubing and a fluid-tight
packing between said inner tubing and said cas-
ing below said perforated section. C
2. In a pump for oil wells, an outer casing, an

‘inner tubing within said casing, means near the

. bottom of said casing sealing the annular space

35

between the casing and the inner tubing, a rod in
the lower portion of said tubing, a rigid washer

-attached to the upper end of said rod, an aper-

tured piston having an upwardly opening check

2,122,823 i
valve in the aperture thereof, secured to the low-

er end of said rod, a plunger secured to said rod
intermediate its ends, a spring surrounding said
rod and bearing upon said -washer at its upper
end, a lower bearing for said spring rigid with
said tubing, and means for imparting downward
movement to said rod, there being perforations
in said tubing between the lowest position of the
plunger and the highest position of said piston,
whereby when downward movement is imparted
to the rod, oil is forced up in the annular space
between the casing and the inner tubing and
sald spring is compressed for réturning the rod
to its former position.

3. In a pump for oil wells, an outer casing, an
inner tubing of smaller diameter than said outer
casing forming an annular space therewith, a seal
at the bottom of said space, a rod in the lower
portion of said tubing, a spring surrounding said
rod, a bearing for the upper end of said spring
rigid with said rod and a bearing at the lower
end of said spring rigid with said tubing, a plung-
er on said rod intermediate its length, a valved
piston mounted on said rod at its lower end, a
valved closure at the bottom of said tubing, and
means for applying and releasing pressure on the
upper side of said plunger to reciprocate said
plunger, said inner tubing having a perforated
section between the lowest position of the plung-
er and the highest position of the piston whereby
on pressure being applied to the plunger the rod
moves downward the oil is forced up in said an-
nular space, and the spring is compressed and on
release of the pressure the spring restores the
rod to its former position and draws oil into the
tubing below the piston.
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