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To all whom ?,25 Ny CONCErL:

Be it known that I, WILLIAM E. IxARNS a
citizen of the United Sta,tes residing at Par-
ker’s Landing, in the ¢ Ounty of Armstrong
and State of Pennsylvania, have invented a
new and useful Air Force-Pump, of which the
following is a specification.

My invention relates to pumps of that class
in which liquid is elevated by the direct pres-

sure of air thereon without intervention of

plungers or operating mechanism; and the
object 1n view 18 to provide such an arrange-
ment of parts as to insure the proper appli-
cation of a heavy fluid-pressure to elevate
liquid from any desired depth without the
risk of the pressure fluid ‘‘blowing through”
the liquid; and, furthermore, to pr mnde valve
mechanism and operating devices for auto-
matically controlling the application of finid-
pressure to allow intervals of any desired
length to give time for the refilling by gravity
of the pump barrel or ¢ylinder, the periods

ol application of pressure being regulated to

agree with the rapidity of “flow” of the liq-
uid to be elevated. |

Further objects and advantages of this in-
vention will appear in the following descrip-
tion, and the novel features thereof will be
particularly pointed out in the appended
claims. -

In the drawings, Figure 1 is a view of a
pump mechanism constructed in accordance
with myinvention, the pump cylinder or bar-
rel, the lift-pipe, and contiguous parts being
shown in section, the valve mechanism being
shown in the position assumed thereby while
the pump is in operation or during the appli-
cation of pressure tothe contents of the pump-
barrel. Fig. 2 is a detail view of the valve-
operating mechanism, showing the positions
of the parts when the pump is at rest or dur-
Ing the interval allowed between strokes for
the refilling of the pump-barrel by gravity,

. the parts having just reached the positions

5Q

cupies in Kig. 2.

necessary to close the air-pressure valve.

- Kig. 3 1s a detail plan view of the means for

controiling the ecylinder inlet-valve. Fig. 4
18 a detall sectional view of the fluid-pressure-
controlling valve in the position which it oc-
Fig. 6 is a similar view of
the cylinderinlet-valve in the position occu-

| pied in Fig. 2.

If1g. 6 18 a detall view of the
opemtmﬂ'-al m of the cylinder inlet-valve.
Similar numerals of reference indicate cor-
responding partsin all the figures of the draw-
Ings.
1 designates a pump barrel or cylinder,

{ which 1s addpted to be of any desired capac-

ity to suit the rapidity of flow of the well, the
same having at its outer end an 1nlet-p0rt

controlled by a gravity check-valve 3, which
18 inwardly opening to allow the entrance of
liquid 1nto the barrel. Preferably arranged
with their open lower extremities contiguous

to the lower end of the barrel are lift-tubes 4,

having valved connection with a chamber 5
at the upper end of the barrel and cut off
from direct communication with the latter by
means of a partition 6. Said lift-tubes are
fitted in suitable openings in the partition,
and in the construction illustrated are pro-
vided with upwar dly or inwardly opening
check-valves 7

In eommumcation with the chamber 5 is a
lift-pipe 8, and preferably extending axially
through the lift-pipe is a fluid-pressure pipe
9. The fluid-pressure pipe communicates di-
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rectly with the pump-barrel, whereby when

the latter has been f{illed with liquid the pres-

sure is applied directly to the upper surface
thereof to force the liquid upwardly through
the lift-tubes 4 and into the receiving-cham-

ber 5, from which it passes upwardly through

the hft-plpe 8 to the discharge-pipe 10.
After the application of pressure during an
interval sufficient to exhaust the pump- ba,l-
rel by foreing the liquid through the lift-pipe
it is necessary to cut off the %upply of pres-
sure flutd and allow the same to escape freely

from the pump-barrel through the fluid-pres-

sure pipe, and thus permit the Inflow of liquid
into the pump-barrel, and the means which I
employ for controlling the application and re-
duction of pressure in the barrel includes a
flnid-pressure valve 11 of three-way construc-
tion, which 1s introduced at an intermediate
point of the fluid-pressure pipeand isin com-
munication with an exhaust-pipe 12, asshown
clearly in Fig. 4. In Fig. 1 the crank-arm13

of the valve is shown in its elevated position,
whereby the valve is disposed to open com-
munication through the fluid-pressure pipe,
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and thus apply pressure to the surface of the
liquid in the pump-barrel, while in TFig. 2 a
reversed position of said parts is shown,
wherein the arm 13 is depressed to cut off
communication through the fluid-pressure
pipe and open communication between the
same and the exhaust-pipe 12 to allow air to
escape from the pump-barrel during the in-
flux of liguid. Thesupply-pipe 14 is adapted
to be connected with a condenser or fluid-
pressure-supplyapparatusof any desired con-
struction. (Not shown.)

The means which I have'illustrated in the
drawings for accomplishing the automatic op-
eration of the fluid-pressure-controlling valve
11 1ncludes an operating-lever or walking-
beam 15, arranged to cooperate with spaced
tappets 16 and 17, arranged upon the valve-
rod 18, the engagement of said operating-
leveror walking-beam with the tappets at the
ends of its swing being sufficient to reverse
the position of the valve at intervals corre-
sponding with the period of vibration of the
lever. The period of vibration of the lever
1s controlled by a cylinder 19, in which oper-
ates a piston 20, having its rod 21 connected
to the other arm of the lever or walking-
beam to move said lever in one direction,
and a return device, such as a weight 22, to
move the lever in the opposite direction and
at the same time depress the piston in the
cylinder 19. The weight 22 is adjustably
mounted upon the long arm of the lever or
walking-beam to provide for varying the ra-
pidity of depression of said long arm of the
lever, and hence vary the length of the inter-
val during which the fluid-pressure-control-
ling valve is closed to allow the refilling of the
pump-barrel. This interval is regulated to
suit the rapidity of flow of the well. In ad-
dition tothe adjustment of the weight to con-
trol the period of rest of the pump mechan-
1sn1, I employ an adjustable exhaust valve or
cock 23 of any desired construction to con-
trol the rapidity of exhaust from the eylinder
during the downstroke of the piston.

The means which I'employ for elevating the
piston in the eylinder 19 and thus closing the
fluid-pressure-controlling valve are actuated
by the fluid-pressure employed for elevating
the liquid, and for this purpose a cylinder
feed-pipe 24 extends from the fluid-pressure-
supply pipe to the eylinder below the piston

and is provided at an intermediate point with

a cylinder-inlet-controlling valve 25, having
an arm 20, to which is connected a stem 27,
having upper and lower tappets 258 and 29, be-
tween which operates the long arm of the le-
ver or walking-beam 15. When the stem 27
Is at the limit of its upward movement, to
which 1t has been elevated by the upward
movement of the piston 20, the eylinder-inlet-
controlling valve 25 has opened communica-
tion between the cylinder and the exhaust 30,
in which is arranged the exhaust-controllin Q
cock 23, this position of the parts being illus-
trated in Kigs. 2 and 5, and as the pressure

g 575,11%

1S thereby relieved at the under side of the

piston the latter is allowed to be depressed by
the return device, which in the construction
1llustrated consists of the weight 22. The
arm 20 1s arranged in operative relation with
locking devices to maintain it in said elevated
position, with the valve open to the exhaust,
sald locking devices in the construetion illus-
trated consisting of a spring-actuated lock-
ing arm or latch 31 for engaging a shoulder
or oifset 32 on the arm 26, and the parts re-
tain these positions until the piston has
reached the limit of its downward movement.
In order that the reversal of the eylinder-
inlet-controlling valve may be accomplished
quickly, I employ trip mechanism consisting
of a trip-lever 33, having a cam-face 34 ar-
ranged in operative relation with the locking
arm or lateh 31, and a pitman or connecting-
rod 35 between said trip-arm and thelong arm
of the operating-lever or walking-beam. The

. connection between the rod 35 and the walk-

1ing-beam 1s preferably adjustable, as shown
at 36, whereby the tripping of the lateh may
be accomplished at the desired point in the
movement of the walking-heam. *
In order to provide for the removal of the
fluid-pressure-supply pipe without affecting
the tubing, I provide a reduced threaded ex-
tension 58 at the lower end of the supply-pipe
to fit in the opening in the partition 6, and
also provide said pipe with a contiguous
ground-surface 39, of conicalshape, for fitting
in a similar seat in said partition. Under or-
dinary circumstances this connection is suffi-
cient to prevent leakage, but as an additional
safeguard I may employ a packing device in-

cluding a movable pressure or packing plate

40, arranged below the plane of the partition
or head 6 upon guide-pins 41 and around an
extension 42 of the supply-pipe below the
plane of said partition or head, packing 43
being interposed between the upper side of
sald packing-plate and the under surface of
the partition or head, whereby when fluid-
pressureisapplied to the interiorof the pump-
barrel said plate is forced upwardly to coni-
press the packing material. In order to pro-
vide for threading the lower extremity into
and out of the opening orseat in the partition
or head, the couplings between contiguous
sections of said pipe are fitted with jam-nuts
44 to bear against the extremities of the coup-
ling-sleeve 45.

T'his being the construction of the appara-
tus, it will be seen that the operation, briefly
stated, 18 as follows: With the parts in the
positions indicated in Ifig. 1, in which the
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flurd-pressure-controlling valve is open to the

supply and the cylinder-inlet - controlling
valve 1s also open to the supply to admit pres-
sure to the cylinder, the air will be applied to
the surface of the liquid in the pump-barrel
and will force 1t upwardly through the lift-
tubesand pipe. This operation will continue
until the piston has reached the limit of its
upward movement and has caused the con-
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12.
mechanism the piston 20 is descending by
gravity or equivalent force, controlled by the |

ol the weight 22,
reached the limitof its downward movement

5'75,11'7 | | 9

tact of the 0pelat1n0* lever or walking-beam |
with the tappets 17 and 28, thus closmﬂ' the
controlling-valves to the supply and opening
them to the exhaust, the cylinder-inlet-con-
trolling valve being locked in this position by
means of the latch 81 to prevent premature
movement. This arrangement of parts is
illustrated in Figs. 2, 4, and 5. The pump-
barrel will now be ﬁlled with liquid by grav-

ity, the inflow of liguid forcing the air out

through the air-supply pipe 9 z;md the exhaust
During this period of rest of the pump

amount of discharge permitted through the
exhaust-controlling cock 23 and the position
and when said piston has

the trip mechanism disengages the latch 31

from the cylinder-inlet-controlling-valve |

mechanism and allows the parts to resume
the positions shown in IFig. 1.

. Inasmuch as less pressure is necessary for

operating the cylinder-piston 20 than is re-
quired for the elevation of the liquid, I pret-
erablyintroduce a pressure-reducer 46 of ordi-
nary construction at an intermediate point of
the feed-pipe.

Where a series of wells are arranged for op-
eration from a given supply of fluid-pressure
and where the operation of the pumps in con-

nection with the several wells is intermittent

owing to the slowness ot flow thereinto, the
valve mechanism may be dispensed with, in
order that the controlling-valve may be ad-
justed manually atintervals. Inotherwords,
where the interval required for filling the
pump-barrel is excessive owing to the slow—
ness of fl
valve mechanism and manipulate the valves
as required by hand.

Various changes in the form, proportion,
and the minor details of construction may be
resorted to without departing from the spirit
or sacrificing any of the adxmntawes of this
invention.

Having described my invention, what 1
claim is— -

1. Fluid-pressure pumping apparatus hav-
ing a pump-barrel provided at its lower end

with a valved inlet-port and provided near its |

- upper end with a transverse partition form-
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ing a superjacent receiving-chamber, valved

lift-tubes supported by said partition in com-
munication at their upper ends with the re-
celving-chamber and at their lower ends with
the pump—barrel contiguous to its inlet- port,

a lift-pipe commumeatmo‘ with the receiving-
chamber, a uld-pressme supply pipe remov-
ably seated upon the said partition in com-
munication with the pump-barrel and adapt-
ed to be unseated to allow the withdrawal of
the supply-pipe without disturbing the well-

‘tubing or pump-barrel, said supply-pipe hav-

ing a conical ground quace to fit a corre-
5pond1n smface on the partition, and valve
mechanism for controlling the application of

pets carmed by a stem of the

ow 1618 desirable to dlspense with the

pressure thlounh the supply-pipe, substan—
tlally as speci ed

2. Fluid-pressure pumping apparatus hav-
ing a pump-barrel provided at its lower end

70

with a valved inlet-port and at its upper end -

with a transverse partition or head forming
a superjacent receiving-chamber,valved lif't-
tubes arranged within the pump-barrel and
connecting the interior of the body portion
thereof with the receiving-chamber, a lift-
pipe in communication with the receliving-

| chamber, and a fluid-pressure-supply pipe ex-

tending axially through the lift-pipe and re-
movably fitted in a seat in sald partition to
communicate with the interior of the pump-
barrel,said supply-pipe beingremovable from
and replaceable in the well without disturb-
ing the lift-pipe or pump- -barrel, SHb‘itELDtl&HV
as sljeclﬁed

. Fluid-pressure pumping apparatus hav-
in g' a pump-barrel, lift-pipe, and air-supply
pipe through which pressureisadapted to be
applied at intervals, and valve mechanismn
for controlling the application of pressure,
said valve mechanism including an air-pres-
sure-controlling valve adapted to open com-
munication with the air supply and exhaust
alternately, an operating-lever or walking-
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beam arranged in opemtwe relation with t&p- |

luid-pressure-
controlling valve, and means controlled by
ﬂuid-pressure for oscillating sald lever or

walking-beam, said means including other

valve mechanism connected to the walking-
beam, substantially as specified.

4, Flmd-pl essure pumping apparatus hav-
ing a pump-barrel, lift-pipe, and air-supply
pipe through which pressure is adapted to be

| applied at mte1 vals, and valve mechanism

for controlling the application of pressure,
said valve mechanism including a fluid-pres-

sure-controlling valve, an oper atm o-lever or

walking-beam arranged in oper&tive relation
with tappets carried by the stem of said valve,
a cylinder in communication with a feed-pipe
connected with the fluid- pressure-supply
pipe, a piston operating in the cylinder and
connected with the operating-lever or walk-
ing-beam, means for depressing the piston,
and cylinder valve mechanism operatively
connected with the walking-beam and includ-
ing a valve controlling the c¢ylinder inlet and
exhaust, substantially as specified.

5. Fluid-pressure pumping apparatus hav-
ing a pump-barrel and a lift-pipe, fluid-pres-
sure-supply pipe, a fluid-pressure-controlling
valve adapted to connect the pump-barrel
with an exhaust, an operating-lever connected
with the controlling-valve, a ¢ylinder having
a feed-pipe in communication with the fluid-

pressure supply, a piston connected with the

operating-lever, means for returning the pis-
ton to its initial position, and cylinder valve
mechanism including a controlling-valve ar-
ranged in the feed-pipe and adapted to con-
nect the cylinder with an exhaust, a valve-
stem having tappets arranged in the path of
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the operating-lever, locking mechanism for
securing sald valve in one position, and trip
mechanisin controlled by the operating-lever
for releasing a valve, substantially as speci-
ied. '

0. Ifluid-pressure pumping apparatus hav-
ing a pump-barrel and a lift-pipe, flaid-pres-
sure-supply pipe, a fluid-pressure-controlling
valve adapted to connect the pump - barrel
with an exhaust, an operating-leverconnected
with the controlling-valve, a cylinder having
a feed-pipe in communication with the fluid-
pressure supply, a piston connected with the
operating-lever, means for returning the pis-
ton to its inttial position, and cylinder valve
mechanism including a controlling-valve ar-
ranged in the feed-pipe and adapted to con-
nect the cylinder with an exhaust, a valve-
stem having tappets arranged in the path of
the operating-lever, locking mechanism for
securing said valve in one position, and trip
nechanism controlled by the operating-lever
for releasing the valve, said trip mechanism
including a cam-lever arranged in operative
relation with the locking devices, a connect-
ing-rod between the trip-lever and the oper-
ating-lever,and adjustable means for attach-
ing the rod to said lever, substantially as
specified.

7. Fluid-pressure pumping apparatus hav-
ing a pump-barreland a lift-pipe, fluid-pres-
sure-supply pipe, afluid-pressure-controlling
valve adapted to connect the pump - barrel
with an exhaust, an operating-lever connected
with the controlling-valve, a eylinder having
a feed-pipe in communication with the fluid-
pressure supply, a piston connected with the
operating-lever, means for returning the pis-
ton to 1fs initial position, and cylinder valve
mechanism including a controlling-valve ar-
ranged in the feed-pipe and adapted to con-
nect the cylinder with an exhaust, a valve-
stem having tappets arranged in the path of
the operating-lever, locking mechanism for
securing said valve in said position and con-
sisting of a spring-latch for engaging a shoul-
der on the valve, and trip mechanism inelud-
ing a cam-leverarranged in operative relation
with thelatch and operatively connected with
the lever, substantially as specified.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

W. E. KARNS.

Witnesses:
E. G. SIGGERS,
J. H. SIGGERS.
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