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UNITED STATES

PatenT OFFICE.

JACOB S. SMITII,

or

CHICAGO, ILLINOIS:

PNEUMATIC PUMPING-MACHINE:

SPECIFICATION forming part of Letters Patent No. 615,760, dated December 13, 1898.

Application filed July 9, 1896, Serial No. 598,606,

o all whom it may concern:

Be-it known that I, JACOB 8. SMITH, a citi-
zen of the United States, residing at the city
of Chicago, in the county of Cook and State
of Illinois, have invented a new and useful
Pneumatie Pumping Apparatus, of which the

following is a specification.

My invention consists of an apparatus for
accumulating at a central station, conveying
thence by pipe-line to distant points, and
there utilizing compressed air or gas by ad-
mitting the same into that part of the appa-
ratus contained in the well and consisting of
two strings of tubing, one string within the
other, as hereinafter shown, and is operated,
controlled, and regulated from such central
station by means of electrical appliances, the
object of my invention being to simultane-
ously control from such central sfation any
number of Artesian wells located at different

points for the purpose of pumping the same

by admitting such compressed air or gas into
the outer string of tubing, thus ejecting the
contents of the well through the inner string,
or'vice versa. Iattain that objectby the use
of the mechanism illustrated in the accompa-
nying drawings, in which—

Figure 1 is a view of my invention in ele-
vation, and Fig.1* is a view of a system of
wells towhich my invention is applied. TFig.
2 is an upright sectional view of the stop.
Fig. 2* is a view of a modification. Fig. 3 is
a sectional view of the piston-valve, showing
its transverse passage open; and Fig. 3* is a
similar view of the same, showing its trans-
verse passage closed. Fig. 4 is an upright
sectional view of the hanger. Fig. 5 is an
electromagnetic motor in elevation, and Fig.
5* is a plan of the same. Tig. 6 is the indi-
cator in elevation in operation, and Fig. 7 is
a similar view of the same at rest. Iigs. 8§,
9, and 10 show that part of my invention con-
tained in the well with the pressure and con-
tents of the well in three 1elat1ve] y different
positions.

Similar numbers and letters refer to simi-
lar parts throughout the several views.

The apparatus.—Figs. 1 and 1* show the
compressing - engine @ connected with the
pipe-line b and the dynamo or battery ¢ and
the alarm and switchboard d connected with
the electric wires e, located at the central sta-

(No model.)

tion f, said pipe-line b having a deliydrator g,

attached near the central station f, extend-

ing thence and connected to the otiter string
of tubing 1, and said wires ¢ also extending
thence and connected to the electromagnetic
motor and valve shown in Fig. 5 and attached
to the pipe-line b and to the 1ndlcat01 shown
in Fig. 6 and attached to the discharge h of
the inner string of tubing 2, which are located
near the well i at the distant point 7 and com-
municate thence with that part of my inven-
tion located in the well i and consisting of
the hanger shown in Fig. 4, the piston-valve
shown in Fig. 3, and the stop shown in Fig.
2 and attached to the outer string of tubing
1 and the inner string of tubing 2.

In Fig. 2 is illustrated the mechanism at-
tached to the lower portion of the inner string
of tubing, the duty of this part of my in-
veniion being to prevent the contents of the
tubing from retreating into the recesses of
the well upon the admission of pressure from
above. This mechanism, which I call the
““stop,” consists of a seetion of the inner string
of tubing 2, to which is attached a yoke 3
which, with the inner string of tubing 2, is
suspe‘nded, raised, and lowered from the
hanger ‘shown in Fig. 4. The yoke 3 fits
loosely between the wall of the outer tubing
1 and theé cage of the ball-valve 4, and when
lowered rests. upon the wedge- ummed plate 5,
which is thus forced downwmd along the
lower section or central pipe 2* of the Tnner
tubing, and by the weight thus applied ex-
pands the rubber packer 6, which is secured
to the inner tubing 2* by the rest 7, which po-
sition, together Wlth air or ‘gas pressure ad-
mitted from above to close the ball-valve 4,
effects the stop, preventing the upward or
downward flow of liquid or gas through the
perforations 8. .The packer 6 normally per-
mits the liquid to flow between the central
pipe 2* and the walls of the oufer tubing 1,
the object of such normal passage bemo to
facilitate the flow of liquid into the tubmd
above by the natural tendency of the fluid in
the well torise until the force of the pressure
in the well is equaled by the weight of the
liquid and to obviate the difficulties usually
incident to'the accumulation of paraffin or
other substances in the ball-valve 4. In the
practical operation of this part of my inven-
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tion as soon as the accumulation of liquid in
the tubing prevents the flow of gas from the
well it becomes necessary to eject the same.
This is done by the application of pressure
from above, which expands the packer 6 to
close the annular space or the normal pas-
sage between the tubing 2* and the outer tub-
ingl. This may be done either by the weight
of the tubing 2 and the yoke 3 resting upon
the wedge-rimmed plate 5 or by charging the
other tubing with equivalent air or gas pres-
sure, and when such pressure is removed the
packer 6 will resume its former position, leav-
ing the normal passage. The packer is so
constructed that this operation may be re-
peated whenever the accumulation in the
tubing above necessitates the pumping of the
well. The reason for inserting the inner tub-
ing 2* is to form a support for the packer 6
independently of the outer tubing, and at
the same time by using the ball-valve in the
inner tubing 2* in connection with the ex-
pandable character of the packer 6 allows
the greatest passage consistent with praecti-
cal mechanies and the successful operation
of my apparatus.

A thread is cutin the top of the cage of the
ball-valve 4 to enable the operator to extract
the portion 2% of the inner tubing by means
of sucker-rods or other appliances.

- Figs. 3 and 3~ illustrate the form of valve,
one or more of which are connected with the
innerstring of tubing 2, intersecting the same
at desired intervals, the valve being capable
of being opened and closed by the longitudi-
nal movement of the tubing with which it is
connected by means of the mechanism shown
in Fig. 4, the duty of this part of my inven-
tion being to procure the application of pres-
sure to the column of contents of the tubing
by way of a transverse passage between the
inner and outer strings of tubing through the
valve at the point where the same is connect-
ed and at the same time maintain a longitu-
dinal passage through the same without the
use of ball, plug, lid, stem, or wheel, or other
similar contrivances. This valve consists of
a piece of tubing 9, provided with threads 10
upon the outer surface of the upper end to
permit connection with the inner string of
tubing, perforations 11 being provided at the
sides upon aline encireling the same and hav-
ing an outwardly-projecting shoulder 12 en-
circling the same and being a part thereof at
the lower end; a tube-like sleeve 13, pro-
vided with threads 14 upon the inner surface
of the lower end, perforations 15 being pro-
vided at the sides upon a line encircling the
same, an encircling groove 16 upon the inner
surface upon the same line and communicat-
ing with the perforations 11, and a recess 18,
extending from a point slightly below the
lower edge of the groove 16 to its lower end
and of sufficient depth to receive the shoulder
12, and a bushing 19, provided with a thread
20 upon the outer surface of the upper end
and to receive the thread 14 and provided

615,760

with threads 21 upon the inner surface of the
lower end to receive the thread of the inner
string of tubing 2, and the upper end of the
same forming a rest 22 for the shoulder 12.
The tube 9 forms a piston without packing
of any kind within the sleeve 13, its shoulder
12 reciprocating in the recess 18 between the
upper end of the same and the rest 22 and is
the immediate means employed to operate the
valve, thus: Fig: 3 illustrates the valve open
by lowering the tube 9 to contact by the shoul-
der 12 upon the rest 22, thus connecting the
ports 11 and 15 by way of the groove 16 and
forming a transverse passage between the in-
ner and outer strings of tubing through the
valve, the longitudinal passage remaining in-
tact. Fig. 3% illustrates the valve closed by
raising the tube 9 and carrying the ports 11
upward in the sleeve 13, the longitudinal pas-
sage remaining intact.

The hanger.—Fig. 4 illustrates a mechan-
ism attached to and upon the upper end of the
outer string of tubing above the mouth of the
well, forming the upper part of my invention
containedin the well,from which is suspended
the inner string of tubing 2, the duty of this
part of my invention being to manipulate the
valve shown in Fig. 5 and the stop shown in
Fig. 2. This hanger consists of the stuffing-
box 23 and the bracket 24, fastened together
by means of the screws 25. A section of the
inner string of tubing 2 is attached by means
of the coupling 26 to the screw 27, thus pass-
ing through the stuffing-box 23. The screw
27 extends through a suitable opening in the
crown 28 of the bracket 24, at which point it
is suspended, raised, lowered, and locked by
means of the nuts 29 and 30, and is attached
to the upper end of the outer string of tubing
1 by means of the coupling 31.

The electromagnetic molor.—Figs. 5 and 5°
illustrate a mechanism in which a lever oscil-
lating nupon a fulerum located between the
points of resistance and power isoperated by
means of two electromagnets, the duty of this
part of my invention being to procure reversi-
ble power by a to-and-fro motion at distant
points by the transmission from a central sta-
tion of electrical currents to the said electro-
magnets operating said lever. The lever 32
rests and oseillates upon the fulerum formed
by the bearing 33 and is held securely in posi-
tion by the box 34, which issupported by the
legs or hanger 385, fastened to the bed-plate 36
at a point within the U of the magnets 37 and
38 by means of the nuts and bolts 39. The
lever 32 at the point of power 40 is of suffi-
cient breadth and height to cover the entire
surface of the poles of the magnets, as shown
by the lines 41, so that alternately energizing
the electromagnets 87 and 38 controls the
point of power 40 of the lever 82, thus operat-
ing at the point of resistance 42 the valve p
in the pipe-line U, said valve p being loosely
connected with the said lever by means of
the erank 44 and the bolt and nut 45.

The indicator.—TFigs. 6 and 7 illustrate a
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mechanism constructéd and operated after
the manner of a simple straight-arm balance,
the weighted extremity of which, by the de-
posit of the contents of the well in the pan ex-
tremity, contacts with an electric wire commu-
nicating with an alarm at the central station,

- the duty of this part of my invention being
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to indicate the commencement, duration, and
cessation of the flow of the liquid in the wells.
The pan 46, the weight 47, and the contact 48
are attached to or form a part of the bar 49,
which rests and osecillates by the pivots 50
upon each side upon the hanger 51, forming
the fulerum, and strapped to the discharge
h of the inner string of tubing 2, so that the
pan 46 is-under the nozzle of the discharge 7
by means of the bolt and nut 52. Upon the
deposit of the contents of the well into the
pan 46 the contact 48 engages with the wire
e, inserted in the socket 53, which is also
strapped to the discharge » by means of the
bolt and nut 54. The pan 46 is slightly per-
forated in the bottom 55, through which upon
the cessation of the flow of the well it is emp-
tied into the tank I, whereupon this mechan-
ism assumes the position illustrated in Fig. 7.

Fig. 8 illustrates that part of my invention
located in the 'well at rest, with the stopshown
in Fig. 2 resting upon the bottom of the well,
contacted with the wall of the well by the
rubber packer m, the hanger shown in Fig.
4, with the pipe-line b and the discharge 7,
resting upon and attached to the outer tub-
ing 1 at the mouth of the well, and the inner
string of tubing 2, with two piston-valves
shown in Fig. 3 attached, suspended from the
hangershown in Fig. 4, showing fluid of equal
height in both strings of tubing 1 and 2 at a
point n below the lower piston-valve shown
in Fig. 3. v

Fig. 9 illustrates the same part of my in-
vention in the same position last above de-
scribed, exceptthat pressure is admitted from
the pipe-line b into the outer tubing 1, which
pressure, operating independently of or in
conjunction with the weight of the innerstring
of tubing 2 upon the ball-valve 4, the plate
5, and 'the packer 0, closes the same, thus ef-
fecting the stop shown in Fig. 2, and raises
the contents of the well through the inner
tubing 2 at its opening in the yoke 3 to a point
above the first piston-valve shown in Fig,
3, which is now opened by lowering the in-
ner string of tubing 2 by means of the screw
and nuts in the hanger shown in Fig. 4 until

it rests with the yoke 3 upon the plate 5, thus

admitting pressure through the transverse
passage in the valve shown in Fig. 3 from the
outer to the inner string of tubing, and thus
raising the contents of the well through the
latter to the point above the second piston-
valve shown in Fig. 3, which remains closed,
as shown., '

Fig. 10 illustrates the same part of my in-
vention in the same position as last described,
except that both the piston-valves shown in

Fig. 8 are open, thus admitting more pres-
sure from the outer string of tubing 1 into
the inner string of tubing 2 and ejecting the
contents of the well through the discharge 5.

The size and power of the different parts of
my invention and the number of the piston-
valves attached to the inner tubing depend
upon the number of wells operated, the quan-
tity of water or other contents in the wells to
be ejected, and the available degree of pres-
sure and the depth of the wells relatively con-~
sidered, all the parts of this apparatus to be
made of iron or other metal, except where
herein otherwise specified.

In Fig. 2* I have illustrated a modification
in which the stop shown in Fig. 2 and auxil-
iaries are omitted, the inner pipe 2, provided
with perforations, extending to the bottom of
the well. This form is applicable to wells
where the pressure from beneath is sufficient
to counteract the pressure from above, and
the.cavities in the well are of such character
that the contents of the tubing will not read-
ily retreat from the tubings upon application
of compressed air. The valves, Figs. 3and 3%,
may be employed as in the construction before
described and operated in the same manner.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. Inawell, thecombination with outerand
inner tubing communicating by a passage
near the lower end, of a central pipe below
said passage, a valveinsaid central pipe open-
ing to pressure from beneath and closing to
pressure from above, a packer surrounding
said central pipe and normally permitting

- fluid to flow between said central pipe and

the walls of said outer tubing, and means for
pressing the exterior of said packer against
the walls of said outer tubing by pressure ap-
plied from above, substantially as described.

2. In a well, the combination with an outer
tubing and an inner tubing provided near the
lower end with an opening leading into the
outer tubing, a valve for sealing the inner
tubing below said opening, opening to pres-
sure from below and closing to pressure from
above, a packer surrounding the inner tub-
ing below said opening and normally permit-
ting fluid to flow between said .inner tubing
and the walls of said outer tubing and ex-
panding against the walls of said outer tub-
ing by pressure from above, means for sup-
plying compressed air to the upper end of one

of said tubings and an exit-duct for the fluid"

provided at the upper end of the other tub-
ing, substantially as described.

3. Thecombination with theouter tubing 1,
of the inner tubing 2 and 2°, the packer G be-
tween the said inner tubing 2* and the outer
tubing, the valve for sealing the inner tubing
2%, the yoke 3 secured to the inner tubing 2,
means for moving said inner tubing 2 longi-
tudinally, and a valve or valves in the inner
tubing 2, opened and closed by the movement
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of the upper sections of the inner tubing 2,
substantially as described. '

4. Thecombination with the outer tubing1,
of the inner tubing 2 and the inner tubing 2%,
the packer 6 between the said inner tubing
2* and the outer tubing, the valve for sealing
the upper end of the inner tubing 2%, the yoke
secured to the inner tubing 2, and means for
moving said inner tubing 2 longitudinally to
bring said yoke into engagement with said
packer, substantially as deseribed.

5. In awell, the combination with the outer
and inner tubings communicating by a pas-
sage near the lower end, of a central pipe be-
low said passage, a valve therein, a packer
surrounding said central pipe, said inner tub-
ing being formed in longitudinaliy-movable
sections, a yoke supported upon the end of
the lower section, ports or openings in said
inner tubings at intervals, means for lower-
ing and raising said inner tubing to bring
said yoke into engagement with said packer
and to move the sections of the inner tubing
longitudinally to successively open and close
the ports or passages therein, means for sup-

4 615,760

plying compressed air to the upper end of
one of said tubings, and an exit-duct for the
fluid provided at the upper end of the other
tubing, substantially as described.

6. In a plurality of wells, the combination
with an outer and inner tubing in each well,
of means for supplying compressed air or gas
to the upper end of one of said tubings in
each well, and an exit-duct provided at the
upper end of the other of said tubings in ecach
well, a valve in said first-mentioned tubing
at each well to control the pressure-supply
thereto, means for operating all of said valves
from a common point, and signaling appa-
ratus at said common point communicating
with said exit-duet at each well, and oper-
ated by the flow of liquid from each well,
whereby the several wells may be controlled
from a ecommon point, substantially as de-
seribed.

JACODB S. SMITIL

Witnesses:

CHAS. E. SPAAK,
S. P. LEONARD,
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