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MILES W. QUICK, OF TITUSVILLE, PENNSYLVANIA.

APPARATUS FOR PUMPING OIL-WELLS.

- No. 828,880.- | Specification of Letters Patent. Patented Aug. 14, 19086.
| Application fil¢d November 8, 1001, Serial No. 81,518.

To all whom it may concerwn.

Be it known that I, MiLEs W. QUICK, a
citizen of the United States,residing at Titus-
ville, in the county of Crawford and State of

s Pennsylvania, have invented or discovered
certain new and useful Improvements in Ap-
paratus for Pumping Oil-Wells, of which im-
provements the following is a specification.

Tt has been the usual practice in pumping

10 oil-wells to permit a practically free escape of

 gases from the well, and under the term
“oases’ as herein employed is included such

~ volatile constituents of the o1l as will assume &,
gaseous condition as soon as the oil is relieved

15 of pressure. Asaresult of thiscontinuousiree

" escape of gas there will be a gradual separa-

tion and escape of the volatile constituents

without any movement of the oil, which will

remain dead in the interstices of the oil-bear-

20 ing rock. This is shown by the fact that it
the well be closed in, so that pressure can ac-
cumulate, thereby preventing a gradual sep-
aration of the volatile constituents from the
oil, and the (Fressure in the well is then re-

25 lieved or reduced there will be a quick ex-
pansion of the volatile constituents without
a complete separation from the oil, which
will be forced out of the rock by such expan-
sion.

30 The invention described herein has for its

" object the maintenance of a pressure in the
well during the operation of the pump, the
~ stopping of the pump as soon as the oil has
ceased to flow, and the automatic starting of
35 the pump as soon as the pressure again
reaches a certain predetermined point. The
invention is hereinafter more fully described
and claimed. |
~ In the accompanying drawings, forming &
40 part of this specification, Figure 1 is a view,
partly in section and partly in elevation, of
my improved pumping apparatus. ¥igs. 2,

3 ‘and 4 are vertical sections, on a large scale,

of the controlling-valve mechanisms and the
45 pressure device for controlling the fluid-pres-
sure valve. Figs. 5 and 6 are detail views
illustrating the adaptation of my improve-
ment to another form of well-pumping appa-
ratus. I |
5o In the pructice of my invention the well is
- provided with a casing 1, a line of tubing 2,
hich- extends through and forms a tight
joint:with the casing-head 3, and a pump-
rod 4; extending through a stuffing-box. on
g thehead 5-of the tubing. The tubing 2 is pro-

' ing with a gas-outlet pipe 7, which 1s pfo-r

vided with a suitable valve mechanism 8,
normally held closed by a weighted lever 82.
The upper end of the pump-rod 4 1s connect-
ed to the actuating-motor by any suitable
means, preferably to one end of a walking-
beam 9, pivotally mounted on the post 10.
The opposite end of the walking-beam 1s con-
nected to the piston-rod 11 of the fluid-pres-
sure cylinder 12. The upper end of the cyl-
inder is connected to a valve mechanism,

which in turn is conneeted to a fluid-pressure-

supply pipe 13 and by a pipe 14 to theg ex-
haust-pipe 15. The valve mechanism con-
trolling the flow of fluid-pressure to and from
the upper end of the cylinder may be of any

‘suitable form or construction—such, for ex-

ample, as that shown—consisting of a rotary
plug 16, having transverse passages SO ar-
ranged that in one position of the plug the

cylinder will be connected to the fluid-pres-

sure-supply pipe and to the exhaust-pipe
when the plug 1s shifted to the opposite posi-
tion. The plug is provided with an arm 17,
having its outer end connected to a sleeve 18,
loosely mounted on the rod 19, which 1s con-

| nected to the piston-rod 11. Tappets 19°

are secured to the rod 19 in suitable positions
to shift the valve as the piston reaches any
desired points in its movement. It is pre-

ferred to connect a weighted ‘arm to the

valve, so as to hold it in its opposite positions
as against accidental movement by reason of

friction between the sleeve 18 and rod 19.

It will be observed that the motor is of the
single-acting type, the piston being forced
down by fluid-pressure and raised by the

weight of the pump-rod as it drops down in

the well. . When the valve 16 has been shift-
ed, as the piston reaches the lower limit of 1ts

stroke to cut off the fluid-pressure supply and
connect the upper portion of the cylinder

with the pipe or passage 14 the fluid from
the cylinder will flow to the exhaust-pipe 15
and also through a port 20 into the lower end
of the cylinder, thereby destroying any vacu-

| um which the piston in its upward move-

ment would normally tend to form. When
there is any liquid in the well, it would buoy

up the dpump—-rod to such an extent that the
movement of the piston would be
comparatively slow and regular; but if there

upwar

is no liquid in the well the pump-rod would

plunge down quickly when the valve 16 1S

shifted, and thereby effect a corresponding

«.vided with a liquid-outlet pipe 6 and the cas- | quick upward movement to the piston of the
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cylinder: This sudden upward movement of |
the piston would cause such a.quick rush. of

fluid from the pipe 14 toward the lower end
of the cylinder as to lift the'valve 21, control--
s ling the port 20, closing such port, so that a
vacuum would be formed under.the. piston

and its further upward movement checked.
In order to permit the further; but slow, up-

ward movement of the piston, a by-pass 22,
provided with'a regulating=valve 23,isformed:
around the-valve 21. By suitably regulating |
the valve 23 ‘there will be a slow inflow: of -
- fluidy, .gragdﬁallf'_ destroying the vacuum: and
permitting-a slow upward: movement of ‘the |
plston:’ -

10

pumping ineehanism-automatic-—i. e.; to set:
- the pumping mechanism in-operation. when
the. destred pressure-in' the ‘well''has ‘been
reached, maintaining-the pump;in operation:
until the-accamulated ‘oil' has been' pumped :
out, and then stopping:the operation: of the
pump—suitablé:valve and ‘motor mechan-
1sms are‘arranged-in-a lineof pipe:24, extend- |
ing-from' thé-well-casing ‘1 ‘to- the- pump-op~
erating mechanism. The- first mechanism; |
which'is-employed for starting: the:pumping -
meechanism: when the:gas-in the‘well attains:
the: desired pressure; consists; as -shown in'
Fig. 2, of a case-or shell 25 and a valve 26, de+-
- signed to seat with the pressuretof the:gasin:
the well:" Thé‘stem of this valve-ig:connect-
ed to a movable‘abuitment or diaphiragm 27,
so arranged-1n‘a shell' 28 as to be subjected on
one side to pressure of gas-entering the shell
through'a port 29 from the-well:side of the:
valve-case 25. Thewvalve 261s forced toward:
its seat by a spring 30, preférably arranged to l
bear against the diaphragm:and acting in’op-
40 position'te the gas-pressure entering through:
port 29. Thé tension of the'spring 30¢is ad-
justed to hold the -valve clos
sired pressure-in the well has been reached, |
- whereupon' the valve 26 is raised from its
seat ‘and gas under pressure'allowed:  to flow |
to 'a valve-shifting mechanism ' controlling
the flow of fluid-pressure to-the motor. Ag$
shown 11 Fig: 3,this mechanism consists of an:-
abutment or:diaphragm- 3%, arranged in a-
case-or shell 32 and subjected on one side to |
gas-pressure: from' the pipe+24. The: dig-
phragm- is connected by a'rod 33 to a valve:
34, regulating the flow of fluid-pressure inthe |
pipe-13, leading to the motor. Thepressure
of ‘gas 1n the pipe 24 whén: thevalve 26-is:
opened will 'shift the diaphragm 81 and valve-
34, permitting: fluid-pressure-to- flow to mo---
tor ‘and put the same-into operation.: The-|
operation of the pumping mechanism will'éon- 1
tinue until the hquid in the well s so- exhaust- -
ed as to permit of a plunging of the pump-:rod;’
- as heretotore desertbed.' Pressure-of 'gag-ig-
maintained in-the 'pipe 24-during:thé-opera-
tion'of the pump:b¥y a valve 85 of thé meehi |
65 anism A -(shown'in’section'in'Fig: 4) seating |
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with the pressure in the pipe. This valve is
connected bya.red:36 to an abutment or dia-
phragm 37, arranged in a case or shell and

subjected on: the side away from the valve

to atmospheric pressure. The valve is nor- 70
mallygheﬁl to its seat by a spring 38, acting -
I opposition to atmospheric pressure. When
the piston of the motor-cylinder is jerked up
by the plunging of the pump-rod, thereby
creating a vacuum-under the piston,a vacuum:
is also formed in:theportion of the pipe’242
connecting: the case:of the vilve: 35 to: thb«
cylinder.. As this portion. of the pipe is‘cons-
nected t0'a space-below-the dia ﬁha;‘gm‘ by a
port 39, it is-evident that the formution of &80
vacuum in thedower end of the'cylinddrand !
pipe24* will produce-a vacuum belowthedig-~-
phragm, so -that:ths atmospherit: pregsure
on- the oppostte side of the-digphragm- will'
overcome the tension' of the spring: and: shift:85
thevalve 35from its seat, thereby permitting
such an:escape-of 'gas under pressure~from:
the pipe 24 that thediaphragm*3¥ will'berex
lieved: of pressure-and: ‘I}Ee valve:34 seatéd by~
fluid-pressure  ini the-pipe ‘13 ‘or by atmos -go
pheric pressure against the valve srdd-of thes
diaphragm:' 31, thereby stopping: tha: flewof:
fluid-pressure to the-cylinder12. _

From the foregoing 1t will bereadily under+-
stood that assoon asthe liquid in:the well is-gz
pumped off to such-an exteént that the pumps -
rod- 'will' plunge' the-fluid-pressure-actusting: "

75

the pump mechanism-is cut ‘off ‘and: théflow:

of gas from the well is stopped: and-that thése:
conditions- wil'-continue until the gas-pres::roo

sureinthewell rises to a predetermined-point. .

As soon’ag this pressure-is reached the valve =
26 1s opened, and gas will flow along the pipe-
24, the valve 35 having been'closed as'soon |,
as vacuum in’ the-cylinder is destroyed,' and ‘105
depress the-diaphragm 31 sufficiently to epen’
Vafve 34 topermit of the flow of fluid-pressure
to the motor-cyhnder. | o

~ Asthe maintenance of high'pressure:in the:
well during ‘the pumping operation: would:ir1o
prevent the flow of oil from thesand into-the
well and as the flow of oil to the well'is facili~ -
tated by areduction of pressure in the'well: I
provide for a reduction of pressure by a regi~
lated escape of ‘gas.. This escape of gas-can 115
be- eﬁ*e'cteg- ‘and- controlled i a~vamety of+
ways. A'convenient nieansforthépurpose:
consists ~of ‘the-valve *8; arranged-to -seat
against -theé pressure-in the: well, a weighted
lever 82 normally holding the valve to itd seat,” 120
and'a lifting-rod-40; connected: at onéend: to:
the walking-beam 9, while-thé opposite-end:is:
connected to the. weighted lever 82, The-
connection' between the* walking-beant and

the weighted: lever is soconstructed: that thé 125

valve 8 ‘will'be-opened during a-portion only:
of thé‘movement: of the pump-rod; the durg>-
‘fion of the-opening being dependentupon the-
rate of aceumulation of fras in the wel::

. While-preferring to employ a fluid<pressure 130
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| motéf_ for operating the pump;-rods , My im-

constructions ot _ _
isms, as shown in Kigs. 5 and 6. - The Emss—
per 41 has its upper end connected to a

10

' grasshopper. In order to stop the operation

provement can be applied to other forms or
pump-operating mechan-

ho
rod 42, extending from a central station op-
erating a number of pumps and the opposite

end connected to the pump-rod 4, = The con-
nection with the operatin%-rod is such that if

the lower end of the grasshopper be support-
ed in its highest operative position the rod 42
will slide back and forth without shifting the

of the pump, a catch or stop 1s arranged. 1n
suitable relation to the grasshopper to engage
the same when-the pump-rod is 1n its hig

. position, and thereby prevent any further op-

eration of the pump until the grasshopper 1s

 released. This catch or stop is controlled by

20

the pressure of gasinthe well. A convenient

~ form of stop mechanism is shown in Kigs. 5

- provide

.30

~ as the diaphragm |
“case or shell 50, the space in the shell being
connected by a pipe 51 to the well-casing. A

35

40

45

and 6 and consists of a pivotally-mounted

rop or arm 43, adag:ted under conditions
ereinafter stated to drop under the horizon-
tal arm of the grasshopper when the latter 1s

in its highest position. The arm or prop is
with a notch or recess 44 for the re-.

ception of a pin 45 on the cradle 46. A roll-

ing weight 47 is arranged on the cradle adapt-

ed to assist in shifting the cradle and arm and
hold them in position., This cradle 1s con-

nected by a rod 48 to a movable abutment,
49, which is arranged in a

spring 52 is connected to the diaphragm to
prevent the latter being raised until the pres-
sure in the well has reached a predetermined

‘point. - When the parts are in the position
shown, the pump will not start until the pres- |
sure in the well is sufficient.to overcome the |

tension of the spring and to Lft the rolling
weight. As soon as the cradle has been

tipped from the angle shown, the notch or re-

cess being made sufficiently long to permit

~ this initial movement without affecting the

Lre
N

30

55

prop, the weight will roll quickly to the oppo-

site end of the cradle and jerk the prop or |
“arm from under the

: iasshopper and the
pumping will begin. , As the pumping pro-
oresses gas is allowed to escape from the well

by means substantially similar to that illus-
‘trated in Fig. 1. . As soon as the pressure in
" the well drops to a point where the tension of
tge _Sépring will overcome the pressure against |
‘the

iaphragm and the gravity of the rolling

- weight the cradle will be again shifted, the

der the grasshopper when it reaches the
of its upward movement, and thereby stop

the operation of the pump until suthicient |

ressure to shift the cradle has agaln accumu-
ated in the well.
It is characteristic of

.

est

weight will roll to the opposite end and
- throw the prop or arm in position to dm}i) un-
imit

my improvements |

|

the combination of a pump,

‘controllin

that the operation of pumping is controlled

by conditions in the well. In the apparatus
jliustrated in Fig. 1 the pumping starts when
the accumulation of
‘tions favorable to a flow of o1l 1nto the well

pressure indicates condi-

and is stopped as soon as the oil is exhausted.

.

The presence of an attendant is entirely un~ -

necessary. In the construction shown in
‘Figs. 5 and 6
trolled by pressure in the well.
' characteristic
pumping mechanism begins to operate &

the pumping is wholly con-
It 1s also
of my invention that as the

-

valve is opened to permit the escape of gas . -
from the well, so that the oil in the rock can

| flow freely into the well during the pumping
The valve is closed, preventing

operation.
further escape of gas when the pumping
mechanism is stopped, thereby
the oil froth becoming dead, In w
tion it would not flow readily to the well. -

* “While I have shown and described the '_r,e--"
ferred construction, the claims are not him-

Eireventing N
ch condi-

30

ited in their broader terms to the comstruc-

tion or arrangements shown and described,

‘as other forms and combinations within the
spirit of the invention will readily suggest

themselves to those skilled in the art.
I claim herein as my invention-—

1. In an apparatus for pumping Oﬂ?WEIIS: '

the combination of a pump, power mechan-
ism for operating the pump, means for con-

trolling the operating mechanism and means

9 -

9.5 ., |

for operating said controlling means by pres-

sure of gas in the well.

2. In an apparatus
atic power mechan-
ism for operating the pump, means for start-
ing the operating mec - mea;
operating thestarting means o erated by gas-

pressure in the well, substantially as set forth.
3. In an apparatus for pumping wells, the

combination of a pumping mechanism, a
valve connected . to the well controlling the

for pumping oil—wel-ls,;

anism and means for

105

GSG&PB U_f gﬂaS thel‘efrom,-and means Qpera,tiveq-

by {)r_essures determined by conditions in the
wel

110

for opening and closing seid valve, sub- .

stantially as set forth.

4. In an apparatus for -pumpmg W&ell-s , the

combination of a pumpin%
valve connected to said well

and controlhng

‘mechanism, &

115

the escape of gas therefrom, and means oper-

ative by the

. pumping mechanism for open- -
‘ing and closing said valve, substantially as
set forth, . . 7 [.-~ A L |
5. In an apparatus for pumping oil-wells, -
the combination of a pump, a fluid-pressure *

120

motor for operating the pump, and a valye |

motor and means for controlling
by pressure. of
as set forth.

6.
the combination of a pump, a fluid-pressure
motor for operating the pump, a valve con-

trolling the flow of fluid-pressure to the mo-

the flow of ﬂuid-ﬁ)ressure to the
sald valve -
gas in the well, subst antially

125

n an apparatus for pumping oﬂ?Wel'lsQ

130
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tor, means for .opemng the valve by a prede- | startmg of the punmiping mechamsm a,nd for

termined pressure of gas in the well and | closing said valve on the stOppa,ge of the
means for closing the valve by the movement anpmg meechanism, substantially as set
~of the pump consequent on the exhaustion of | forth.
5 liquid 1 the well to close said valve, substan- | In testimony whereof I have hereunto set T 5
taally as set forth. my hand. =
7. In an apparatus for pumpmg wells 2 | MILES W. QUICK.
- combination of a pumping mechamsm a | . Witnesses: .
valve controlling the flow of gas from the | HerBERT BrADLEY,
10 well, and means for opening s va,lve onthe | - K. K. GarmHER.
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