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No. 756 113.

UNITED STATES

Pa.tented M&f(:h 29, 1904

PATENT OFFICE.

EDGAR J. HANNAH, OF GREENCASTLE, MISSOURL.

.~ DOUBLE-ACTING FORCE-PUMP.

SPECIFICATION forming' part ﬁf Letters Patent No, 756,113, dated March 29, 1904.
Applicatian filed July 19,1902, Serial No, 116,184, (No model.)

Lo all whonv 1t 7nazy CONCEPTL:

Beitknownthat I, Epgar J. HANNAH, acltl—
zen of the United States, residing at Green-
castle, in the county of Sullivan and State of
Missouri, haveinvented anew and useful Dou-

ble-Acting Force-Pump, of which the follow-

Ing is a specification.

This invention is an improved construction
of double - acting force - pump partlcula,rly
adapted. for drilled wells.

The objects of the invention are to provide
a pump of this kind in which a continuous suc-
tion and discharge will be maintained during
operations, one in which water will be dis-
charged by both the upward and downward

stroke, and one in which the water will be

raised with as little circulation as possible,
thereby avoiding all “back pressure, Wthh
heretofore has been a great drawback in a
pump of this kind.

With these objects in view my invention.

consists, essentially, in the employment of a

cylinder or barrel having suction and dis-
charge pipes connected thereto, a piston work-
1ng 1n the cylinder or barrel, valves and their

seats arranged at the ends of the cylinder or
barrel, and the tubes connected to the piston

at each end and extending in opposite direc-

tions, each tube being pr ovided with a valve
and each tube also passing through one of the
valvesand the seat at the end of the cylinder,

- the piston being divided by a partition or dia-
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phragm, so that water is passing therethrough
during the downstroke, being discharged from

-bottom of cylinder and ﬁlhno* top of cylinder.

The 1nvention consists also in the novel con-
struction of the piston, in the construction of
the valve and seat, and still further in certain
novelties of construction and combination, all
of which will be fully described hereinafter
and pointed out in the claims.

Inthe drawings forming a part of this sSpeci-
cation, Flgure 1 1s a vertical sectional view
of a pump constructed in accordance with my
invention. Fig. 2 is an enlarged sectional
view, partly in elevatlon and illustrating the
valves arranged at the upper end of the tube
Fig. 3 is a detail perspective view of the pis-
ton. Kig. 4 1s an enlarged sectional view

L

so taken through the lower end of the cylinder

| or barrel and illustrating the ring-valve and

1ts seat at the said lower end - Kig. 51s a hori-

zontal sectional view on the line 5 5 of Fig.

6. Fig. 6 1s an enlarged vertical sectional
view of the piston. Fig. 7isa horizontal sec-
tional view taken on the line 77 of Fig. 6 and

{ looking upwardly.

In constructing a pump in accordance with

‘my invention [ employ a cylinder or barrel A,
‘Which may be of any size desired and which
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has a suction-pipe C connected thereto at the -

lower end by means of an elongated tubular

head B, and the discharge-pipe D is connected

to the upper end of the cylinder or barrel by

means of a similarly-shaped head B also, said

head being connected to the ends of the cyl-
inder by means of screw-joints.
I prefer to make the upper head longer than
the lower one; but such construction is not ab-
solutely essentia,l. A hollow cylindrical pis-

ton K is arranged within the cylinder or bar-

rel A, said piston being subdivided into two
compartments or passages by means of an ob-
lique partition or diaphragm E’.  This parti-
tion E' terminates in the threaded collar E2 at
the upper end of the piston and threaded col-
lar E° at the lower end of the piston. At the
upper end of the piston is a curved opening

E*, arranged at one side of the threaded col-

lar E?, and at the opposite side of the collar
the end of the piston is closed, as shown at E’,
and at the lower end a mmﬂar-shaped open-
ing K’ and closed portion E’ are produced,
oan their positions are reversed, and it will
be noted that each end of the piston is con-
structed alike, so that in placing the piston in

the cylinder elther end can be arranﬂ'ed up-
permost.

A tube Fis screwed into the collar B at the
upper end of the piston, and a tube G is
screwed into the collar K’ at the lower end of
the piston. Packing-rings H of any suitable
construction may be arranged upon the exte-
rior of the piston E, if so de%1red and held
in place by means of threaded rings H'; but
this packing is not essential.

A valve 1 is arranged in the lower tube (x,
preferably at the upper end thereof, and is
adapted to open upwardly upon the -down-

stroke of the piston, said valve having a stem 100

In practice
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2.

I, working in a guide I% arranged in the tube
(. An upwardly-opening valve K is ar-
ranged upon the seat I', arranged in the tube
F, preferably at the upper end, said valve
having depending guides K* which work
through the transverse guides K, carried by
the tube ¥. This valve K works within a
cage L., attached to and extending over the
upper end of the tube F, said cage serving
also as a means for connectlnﬂ' the qucher—rod
M to the working parts ot the pumnp.

Rings N are secured within the cylinder A,
adjacent the opposite ends, said rings being
of such size that the upper and lower tube can
worlk freely up and down. In fact, the cen-
tral opening of each ring 1s considerably
oreater than the exterior diameter of the tube,
so that a free annular space 1s left between
each ring and the tube working therethrough.
These rings N form the seats for the ring-
valves O, which surround the tubes ¥ and (3,
working freely thereon and the tubes work-
ing freely therethrough. The valvesare held
in place and are limited in their upward move-
ments by means of the annular stop-pins P,
which are connected to the ring-seats N and
are preferably formed integral therewith.
Kach valve O may be provided with a guid-
ing-ring O, which may be adjustably secured
thereto or integral therewith and which 1s in-
tended to guide the movement of the valve
upon the tubes and also serve to guide the
movement of the tubes through the valves.
There 1s a small annular space between the

valve and end of ring O', thereby providing
a water packing between the valve and tube.

By means of a pump constructed as herein |

shown and described I am able to maintain a
continuous flow of water from the pump, and
inasmuch as the satd pump operates upon both
the up and down stroke of the piston it 1s
obvious that a continuous suction and contin-

‘uous discharge will be had. Upon the down-

stroke of the piston the lower valve O will be
closed, the valve I at the upper end of the
tube ( will open, and water will pass up-
wardly through the piston into the upper
head of cylinder. At the same time the wa-
ter contained within the cylinder above the
lower valve O 1s forced upwardly through the
opposite side of the piston, out through the
upper tube K, and through the valve K into
the upper head. and discharge-pipe. Upon
the upstroke of the piston the valves O are
open and the valves I and K are closed. All
the water 1n the cylinder above the piston will
be forced out through the upper valve O into
the upper head and discharge-pipe, inasmuch
as the valve I 1s closed, and water will be
talten 1nto bottom of cylinder from suction-
pipe, Inasmuch as valve K 1s closed. It will
thus be seen that there 1s a continuous and
equal discharge of water at each and every
stroke of the piston, and by delivering the
water without any circumlocution all back

- ranged
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pressure 1s avoided. By means of the pecul-
1ar construction and arrangement of the ring-
valves and their seats with reference to the
upper and lower tubes I am enabled to draw
a maximum amount of water through a given
diameter of cylinder, thereby specially adapt-
ing this construction ot pump to deep-drilled
wells. -

Having thus fully deseribed my invention,
what T claim as new, and desire to secure by
Letters Patent, 1s—

1. Inapumpofthe kind described, the com-
bination with the suction and discharge pipes,
of the cylinder and head for connecting the
same to said pipes, the hollow piston arranged
in the cylinder, sald piston being divided by
a partition, which terminates in a threaded
collar at each end, the upper and lower ends
of the piston having reversely-arranged open
and closed portions, the tubes fitting 1n the
threaded collars, each tube having a valve ar-
therein, a ring-valve arranged upon
each tube, a seat for each ring-valve, said
seats being arranged in the cylinder, adjacent
the opposite ends, stop-pins carried by the
seats, for limiting the upward movements of
the ring-valves, the openings in the ring-seats
being greater than the exterior diameter of
the tubes which work therethrough, whereby

water will pass freely around the tubes,
through the seats and pass the ring-valve.

9. In a pump of the kind described, a re-
versible hollow piston, having a dividing-par-
tition terminating in a threaded collar at each
end, each end of the piston having a curved
opening on one side of the collar, the oppo-
site side of the piston end being closed, said
open and closed portions being reversely ar-
ranged at the opposite ends, substantially as
described. .

3. In apump of the character described em-
ploying a single cylinder and having end cast-

70

75

30

Qo

93

100

105

ings, the combination therewith of means lo-

cated within the said cylinder and end castings
adapted in operation to force substantially a
continuous flow, the said means consisting of
fixed valve-seats at the ends of the cylinder,
valves in sald seats, a plunger constructed
with upper and lower openings forming sep-
arate passage-ways therethrough a tube lead-
ing from the said upper opening in the plunger,
extended loosely, but water-tight, through the
sald upper valve, a similar tube leading from
the lower opening in the plunger and extended
loosely, but water - tight, through the said
lower valve, a valve supported by and closing
the upper end of the lower tube and a valve
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closing the upper end of the upper tube, sub-

stantlally as described.

4. The combination in a pump of the char-
acter described, a single cylinder, castings se-
cured to the upper and lower ends of the cylin-
der, valve-seats at hoth ends of the eylinder
held in place between the ends thereof, and
the inner shoulders on the end castings, ver-
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- tically-moving valves on the said fixed seats,
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each having an opening therethrough, a plun-

- ger within the said cylinder with means to.
. work 1t and having upper and lower connected -

tubes, one tube being extended and working
freely through the opening in the valveat the
upper end of the cylinder, and the other tube
extended down and working freely through the
opening in the valve at the lower end of the
cylinder, one of the said tuibes being adapted
to form aclosed passage to the cylinder above
the plunger from below the lower fixed valve-
seat, and the other tube being adapted to form
a closed passage from the cylinder below the

‘plunger to the end casting and above the up-

per fixed valve-seat, a valve supported by and
closing the upper end of the said lower tube,
and a valve closing the upper end of the said

upper tube, substantially as described.

5." In a pump of the character described, the

combination with a single cylinder having

castings on the ends thereof, valvesclosing the

-upper and lower ends of the cylinder, a plun—
oer within the cylinder having separate pas- |

sage-ways through 1t, upper and lower tubes

fixed to and moviﬁf&' with the plunger, adapted

to form closed passage-ways from both sides
thereof to and beyond the said upper and
lower valves closing the cylinder ends, and

valves supported by and closing the upper
ends of both the said tubes, substantially as

described.

6. The combination in a pump of the char—..
acter described, of a single cylinder having

castings on the ends thereof, and means with-
in the sald cylinder adapted, in operation, to
force a substantially continuous flow, the said
means consisting of a plunger having fixed
thereto separate closed water-passages lead-
ing from far sides thereof to opposite ends of
the pump, fixed valve-seats at the cylinder
ends through which the said closed water-pas-
sages are adapted to extend, valves in said
seats and valves supported by and closing the
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upper ends of both the-said Water-pa,ssaﬂes, 45

substantially as described.

EDGAR J. HANNAH.

Witnesses:
Jxo. W. Bineaawm, |
Epwarp H. FLBTOHER.
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