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The present invention relates to improve-

ments in deep well pumps and has for its

principal -object to provide an apparatus
which includes the use of a hydr aullc lifting
5 fluid.

One of the important objects of the present

invention is to provide a deep well pumping
~pparﬁtus that includes a double acting pis-
ton and valve arrangement for effecting the

10 discharge of the fluid from the well, in a posi-
tive and efficient manner.

Another nnpom‘uwt object of the Invention
is to provide a deep well pumping apparatus
which  comprises a particular eduction tube

15 arranged in a ¢y dindrical pipe, a packer being
carried by the eduction tube for engadement
with thei mnner wall of said pipeto prevent the
sdmittance of the hydraulic hftan' finid to
the lower portion of the pipe and the double

20 ncting piston unit operable in the lower por-
tion of said eduction tube.

Still a further object is to provide a deep
well pumping apparatus of the above men-
tioned character whichi is simple in construc-

28 {ion, inexpensive, strong and durable and fur-

ther well adapted to the purpose for which’

it is designed.

Other ob]ﬂcts of the invention Wlﬂ become
apparent as the nature of the invention pro-
Leeds and when taken in connection Wlth the

ccomp%nymg drawings.
In the-accompanying drawmos, forming
a p‘Llu of this application and wherein like
rererence characters designate like parts
throughout the views:

Flo ure 1is a fr ‘wment‘u’y vertical sectlonal
view throuoh the mtermediate portion’of the

cylindrics S pipe and eduction tube arranged
therein showing the hydraulic piston and the
piston rod associated therewith arranged in
said eduction tube and also 1llustmt1n0' the
packer member.

Figure 2 is a similar section through the
1ower portion of the fluid pipe and eduction
tube.showing the position of the sliding cyl-
inder and plston in their uppermost pos1t10*1s

Figure 3 is a cross sectional view taken ap-
pr O\Hnatelv on the line 3—3 of Figure 1.

Figure 4 is a similar section taken on the
line H of Figure 1,
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I‘1gure 5 is a cross sectional view, taken
approximately on the line 5—5 of Figure 2.

- Figure 6 is a cross sectional view, talxen
npproxunfxtely on the line 6—6 of Figure 1.

Figure 7 is a cross sectional view,  taken 55
qu{{rommately on the line 7—7 of Figure 2,
ang

- Figure 8 is a diagrammatic view of the
deep well pumping apparatus, embodymcr
mv invention.

In the drawings, wherein for the purpose.
of illustration is shown the preferred embodi-
ment of my invention, the numeral 1-desig-
nates the usual casing that extends down-
wardly into the Well Arranged within the 68
casing -is thé pipe 2, the lower end thereof
being reduced to prov1de a fuid inlet" 3. and
arranged within the reduced portion is the
valve cage unit 4, the ball check valve in-
cluded in this unit being denoted by the ref- 70
erence character 5. - Arranged within- the
casing pipe 2 is the eduction. tube 6 that is
;spauerl with respect to the pipe 2, as clearly.
shown - in the drawings. -This eduction tube
is spaced with respﬂct to the lower.end of the 75.
pipe 2 and furthermore the lower-.end of the
eduction tube is closed. The upper open
end of the eduction tube extends upwardly
above the open upper end of the pipe 2, and
has -communication- with a fluid discharge 80
conduit 7, in the manner as clearly illustrated
in the dmof“ammauc view in-Figure 8. The
eduction tube is formed with a longitudi-

nally extending arcuate shaped fluid by -pass
8, that is also spaced fromthe pipe 2, as 85
clezuly suggested in the cross sectional views
1n ‘the drawmgs, and this by -pass extends
from the lower end of the eduction tube to
a pomt at a suitable distance below the upper
end of the pipe, as suggested in Figure 8.

Formed on the outer wall of the eduction
tube 6 is the tapered packer 9, that has snug
engagement with -the tmpered portion 10
formed on the inner ‘wall -of the pipe 2 as
more clearly illustrated in Figure 1, whereby 92

seal the upper portion of the plpe 2 with
zquect to the lower portion of said pipe.
The eduction tube 6 has communication
with the casing 1, by means of the communi-

cating passages formed in the packer and the 100
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adjacent portion of the pipe, as shown gener-
aily at 11, also in Figure 1 of the drawings.
The eduction tube 6 is formed with a hy-
draulic lifting fluid inlet port 12 and se-
cured in this eduction tube directly above
the inlet port 12 is the cup packer shown at
13, in Figure 1, that is wedged into place.
The portion of the eduction tube directly
below the packer 13 constitutes what I term
as a lifting fluid chamber 14, and operable
within this portion of the eduction tube is
the hydraulic piston 15 that is secured at its
upper end to the lower end of an actuating
rod 16 that extends upwardly through the
cup packer 13 and the eduction tube. The
upper end of this rod 16 is operatively con-
nected to the walking beam 17 that consti-
tutes a part of the usual pump power mech-

~_anism and included in this power mechanism

20
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'is the engine crank 18 that is operatively con-

nected with the walking beam 17 by the mem-
ber 19. A counter-weight 20 is also opera-
tively -associated with the pivoted walking

‘beam as illustrated in a diagrammatic man-
ner in Figure 8. The purpose of the counter-

weight will also be presently described.
A stufiing box 21 is associated with the
bottom of the cup packer 18 for cooperation

“with the sliding rod 16 as indicated in Fig-
‘ure 1.

The hydraulic piston 15 is furthermore op-
cratively connected at its bottom with the
upper end of the piston rod 22 that extends

‘downwardly through the eduction tube 6

through the stop forming plug 23 that is
threaded in the intermediate portion of the
eduction tube as suggested in Figure 1 and
the lower end of this suction rod 22 is oper-

. atively connected to a double acting piston

40
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unit 24, the construction of which is more
clearly illustrated in Figure 2. )
Arranged for slidable movement within
the lower portion of the eduction tube is the
cylinder 25, the same being closed at its re-
spective ends and the double acting piston
94 is operable within this cylinder. A stufl-
ing box 26 is associated with the closed upper
end of the cylinder through which the piston

rod 22 is slidable. Furthermore, the closed

upper end of the sliding cylinder 25 is adapt-
ed to engage with the bottom of the stop
forming plug 23, when the cylinder is at its
nuppermost position in the eduction tube. The

lower end of this cylinder is formed with a
“threaded opening, in which is removably se-

cured the threaded plug 27.
The eduction tube 6 is formed with the
upper and lower air release openings 28 and

.. 29 respectively, where indicated in Figure 2.

60°

The eduction tube is furthermore formed
with the fluid outlet ports 30 and 31 respec-
tively that afford communication between the
eduction tube and the by-pass 8 as shown in

. Figure 2.

65

The eduction tube is furthermore provided

1,742,579

with the fluid inlet ports 32 and 33, respec-
tively that arve located in the opposite side of
the tube and the inlet port 32 is located below
the outlet port 30, while the other inlet port
33 is located above the other outlet port 81 as
clearly shown in Figure 2. The inlet ports
32 and 83 afford communication between the
finid chamber 34 and the eduction tube.

The sliding cvlinder 25 is formed in its
upper end portion with the spaced fluid out-
let ports 35, that are adapted to have com-
munication with the elongated outlet port 30
formed in the eduction tube 6, when the sleeve
is in its uppermost position as shown in Fig-
ure 2. The upper portion of the sliding
cylinder is formed with an additional series
of intake ports 86 located below the outlet
ports 85 and these intake ports are adapted
for communication with the intake port 32,
formed in the eduction pipe 6.

When the outlet ports 35 are in communi-
cation with the outlet port 30, the intake
ports 32 and 36 will be out of communication
as shown in Figure 2.

The lower portion of the sliding cylinder
95 is formed with a series of outlet ports 37
that are adapted to have communication with
the outlet port 31 formed in the lower end
portion of the eduction tube, when the cylin-
der is in its lowermost position in said edue-
tion tube. Formed in the lower portion of
the sliding cylinder above the outlet ports 37
are the intake ports 38 that cooperate with
the intake port 33 and manifestly, when the
cylinder 25 is in the position shown in Fig-
ure 2, the intake ports 82 and 33 will be in
registration while the outlet ports 31 and 87
will be out of registration with each other.

-In the cross sectional view, there is clearly
illustrated the construction of the various
intake and outlet ports.

The improved deep well pumping appa-
ratus ‘may be brieflly described as follows:
Beginning with the piston 24 at the bottom
or lower end of the stroke, the sliding cylin-
der 25, at the lower end of the shorter stroke
with the plug 27 is adapted to rest on the
lower end of the eduction tube 6. Further,
the discharge port 37 in the lower end of the
sliding cylinder will be in registration with
the outlet port 81, and the inlet or suction port
38 on the lower end of the cylinder will be out
of communication with the inlet port 33.

On the upper end of the sliding cylinder a
reverse order takes place, that is to say, the
intake port 32, and 36 will communicate and
the discharge ports 35 and 30 will be out of
communication. This is the position of the
sliding cylinder at the lower end of the piston
24 stroke so that the fluid being discharged
through the outlet port will be sucked in
through the intake port.

The upward movement of the piston 24 in
the cylinder 25, will cause the fluid already
sucked into the. piston to flow back out
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through the communicating intake port above
but the ball check vaive 5 will prevent the
discharge of the fluid from the fluid chamber
34 back into the well. The fluid thus pre-
vented from escaping by the action of the
piston 24 builds up sufficient pressure against
the suction chamber and inside of the sliding
cylinder to cause the sliding cylinder to move
up until the upper end strikes the plug or
stop 23, in which position the discharge ports
30 and 35 will be in registration with each
other and the intake p01ts at the upper end
of the cylinder and the adjacent portion of
the induction tube will then be closed while
on the other end of the cylinder the suction
or intake ports will be opened and the dis-
charge ports closed.

In this position, with the continued up
stroke of the piston 24, the fluid is discharged
through the ports into the by-pass 8 and in
the meantime, additional fluid is sucked in
after the piston 24 through the communicat-
ing intake ports 33 and 38 as well as permit-
ting the flow of fluid to fill the suction cham-
ber 34 through the ball check valve 5.

During the upstroke, the hydraulic lifting
fluid between the pipe and the eduction tube
20 will act on the hydraulic piston 15 in the
chamber 14 and the same will be counter-
balanced by the counter-weight 20 that is
operatively associated with the beam of the
pump power mechanism. In this manner,
only the necessary power is applied to lift
the fluid out of the well. Further on the
upstroke of the piston 24, fluid is admitted
through the port 11 in the side of the hydrau-
lic packer 9 and permitted to follow the hy-
draulic piston 15.

On the piston 24 reaching the height of its
stroke and starting downwardly, the same ac-
tion takes place as s hefore and the check valve
5 holds the fluid in the suction chamber 34
until the piston 24 builds up sufficient pres-
sure inside of the sliding cylinder to move
the same until the plug 27 strikes the lower
closed end of the eduction tube, and when in
such position, the discharge portion at the
upper end of the cylinder and adjacent por-
tion of the pipe or tube will be closed, while
intake ports will be opened, the lower dis-
charge port being open and the adjacent in-
take port being closed.

The piston continues on its downward
stroke, discharging the fluid through the by-
pass 8 and into the upper portioil “of the in-
duction tube through the port 39 located

above the cup packer 18 and on out of the
well through the discharge pipe 7.

In the descent of the plston on the pump-
ing stroke, the hydraulic lifting fluid func-
tions and the counter weight is lifted outside
of the well and the fiuid between the pipe
and induction tube is permitted to act against
the hydraulic piston which has a larger area
exposed to the hydraulic fluid than that which

3

is exposed to the fluid bemor f01 ced out of the
well by the piston 24. The hydraulic piston
15 in furn actuates the pump and the move-
ment of the piston 24 effects the actuation of

the communicating intake and outlet port in

the manner as above described. The openings
28 and 29 plOVlde means for releasing the
air at the respective ends of the cyhndexs
during the movement in the eduction pipe..
The port 11 acts as a release to the space
below the hydraulic piston 15, to .allow it to
move up and down and if any liquid escapes
past. the piston 15, it cannot cause any back
pressire, but is 1e11eved through the port 11.
It w111 thus be seen from “the foregoing
deseri 1}g>t1 on that. I have provided a pumping
apparatus that will, at all times, be positive
and efficient inits operatlon and furthermme
the parts are so arranged as to enable the.same
to be readily assembled whenever necessary.
While T have shown the preferred embodi-
ment of my invention, it is to be understood
that various changes in the size, shape and
arrangement of parts may be resorted to,
Wlthout departing from the spirit of the i in’
vention.or the scope of the appended claims.
Having thus described the invention, what
I clzum as new is:— - .
1. In a deep well pumplng appalatus,
well casing, a pipe arranged in_said casing,
the lower end of said pipe providing a fluid
inlet “opening, a check. valve therefor an
eduction tube arranged within said pipe ‘and
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spaced therefrom to prov1de a fluid chamber, ..

a packer carried by the eduction tube and en-
gaging with the inner wall of the pipe to seal
off the fluid chamber, the upper portion of
the pipe being adapted to contain a piston ac-
tuating fluid, a by-pass associated with the
eduction tube, said eduction tube being pro-
vided with fluid outlet ports that communi-
cate with the by-pass, the eduction tube be-
ing formed with fluid inlet ports, a pressure

100
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operated cylinder arranged in the eduction .

tube and proyided with inlet and outlet ports

for communication with the respective. in--

let and outlet ports of the eduction tube at
predetermined periods, a piston operable

within the sliding cylinder, means arranged .

with the eduction tube for limiting the up-
ward sliding movement of the cylinder, and
an additional piston .operable within the up-
per porticn of the eduction tube by the fluid

iTo

in the upper portion of the pipe, said pistons ..

being operatively connected together for si-
multaneous actuation.

2. In a deep well pumping apparatus, a
well casing, a pipe arranged in said casing

120

the lower end of said pipe providing = flnid -

inlet opening, a check valve therefor, an educ-
tion tube arranged within said pipe and
spaced therefrom to provide a fluid chamber,
a packer carried by the eduction tube and en-

125

gaging with the inner wall of the pipe to seal -

off the fluid chamber, the upper portion of %



4 _ 1,742,579

the pipe being adapted to contain a piston ac-.
tuating fluid, a by-pass associated with the
eduction tube being formed with fluid outlet
and inlet ports, the outlet ports communi-
5 cating with the by-pass, a pressure operated
cylinder arranged in the eduction tube and
provided with inlet and outlet ports for com-
munication with the respective inlet and out-
let ports of the eduction tube at predeter-
10 mined periods, a piston operable within the
sliding cylinder, means arranged within the
eduction tube for limiting the upward sliding
movement of the cylinder, an additional pis-
ton operable within the upper portion of the
15 eduction tube by the fluid in the upper por-
tion of the pipe, said pistons being operative-
ly connected together for simultaneous ac-
tuation, the eduction tube being provided
with a lifting fluid intake port, a seal in the
20 eduction tube directly above said intake port,
the aforementioned by-pass having communi-
cation with the upper end of the eduction
tube at a point above said seal.
3. In a deep well pumping apparatus, a
25 well casing, a pipe arranged in the casing,
a valved fluid inlet at the lower end thereof,
an eduction tube arranged within the pipe
and spaced therefrom to provide a fluid
chamber, coacting packer forming members
80 carried by the eduction tube and the inmer
wall of the pipe to seal off the fluid cham-
ber, said packer forming members being pro-
vided with registering openings to afford
communication between the education tube
35 and the casing, the eduction tube and the pipe
being formed with openings registering with
- the aforementioned openings, the upper por-
tion of the pipe being adapted to contain a
piston actuated . fluid, a by-pass associated
40 ith the eduction tube, said tube being pro-
vided with outlet ports that communicate
with the by-pass, and fluid inlet ports, a pres-
sure operated cylinder arranged in the educ-
tion tube and provided with inlet and outlet
45 ports for communication with the respective
inlet and outlet ports of the eduction tube at
predetermined periods, a piston operable
within the sliding cylinder, and a stop form-
ing plug arranged in the eduction tube for
50 limiting the upward sliding movement of
the cylinder.
In testimony whereof I affix my signature.

HARRY F. CHILDERS.
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