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'UNITED STATES PATENT OFFICE.

‘. CABL W. DAVISSON, OF LOS ANGELES, CALIFORNIA. '

OIL-WELL APPARATUS.

L,034,698.

~ Application filed October 10, 1911. Serial No. 663,769,

To all whom it may concern: - .

‘Be'it known that I, Car W. Davissox,
, citizen of the United States, residing at.
Los Angeles, in the county of Los Angeles
aind State of California, have invented new
and useful Improvements in Oil-Well Ap-
paritus, of which the following is 8. speci-
fication. :

This invention relates to improvements in
oil ‘well appatatus and has particular rela-
tion to the means for operating well pump-
ing devices. : :

1t is 'an object of the invention to provide

a pressure producing and distributing mech-
anism which may be applied to the pumping
machinery.ef one or more oil wells. )

It is.also an object of the invention to pro-
vide means whereby compressed air- may be
supplied and used for operating the pumps
in oil ‘wells, the air after being used being
also further conserved and utilized again.

It is also an object of the invention to
provide mechanism capable of application
to the, walking beams of well pumps and to

provide the same with controlling valves |

which ape automatically operated by the
action of the machinery, means also being
‘provided. for compressing and directing the
air to the said mechanisms applied
walking beams. v _ .
In the accompanying drawing forming a

elevation of the mechanism mounted at a
series of oil wells for operating the pumps
at said wells. with compressed air, the said
view also illustrating the compressing and
d distributing means for the air. Fig.2isa
§ vertical central sectional view taken through
Y a cylinder employed for operating the said
pump mechanism, the same being shown
€upon an enlarged scale and parts being
B hown in elevation. Fig. 8 isaside elevation
Qof the pumping cylinder and the valve
B mechanism mounted upon the head thereof.
8 ig. 4 is a detail plan view of the valve con-
R trolling mechanism mounted upon the head
Rof an air cylinder. Fig. 5.is a detail sec-
Btional view through the valve mechanism
B shown in Fig. 4, the section being also taken
@ through the adjacent part of the cylinder
Bhead. Fig. 6is a detail sectional view taken
B upon the tine 6—6 of Fig. 5. Fig. 7isa
Bl detail side elevation of the crank and crank
M shaft. s '

" Specification of Letters Patent.

to the.

part of this specification, Figure 1 is a side

M The pumping mechenism of oil Wevllsvhas‘ :

‘Patented Aug. 6,1912."

been heretofore operated by various means,.
including steam power, the steam being gen-
erated and supplied to one or more wells for -
use. The use of steam however, is very ex-
pensive since the steam must be exhausted
into the atmosphere in all apparatus hereto--
fore used and there is therefore a constant
loss. The present invention is designed. to -

60

use mechanically compressed means pref-

erably air which is directed to and properly 65
caused to move the pumping mechanism, the
exhausting air being. retained and returned
to the compressing mechanism whereby o
large percentage of the compressed air is

saved for further use and the ‘work of com- 7Q

| pressing and maintaining the pressure of

the air 1s greatly reduced and accomplished
on an economical scale.

In the accompanying drawing the pre-
ferred. form of mechanism has been illus-
trated. o _

The invention will now be more specifi-
cally described, reference being had to the
said drawing in which— ' ’

10 indicates the upper ends of wells, 11
pump rods extending into the same, and 12
walking beams which are pivotally mounted
upon standards 13 and, capable of being
rocked in the usual way for raising and
lowering the working barrels or other parts
of pumps. S
he deviee contemplated by this inven-
tion is readily adapted to the usual or or-
dinary well rigs employing walking beams
and which are generally capable of connec-
tion with a crank 14, carried by a crank
shaft 15 mounted upon a standard 16 in the
usual way and having a crank driving wheel
17 which may be operated by any desired
mechanism. The crank 14 is usually con- 95°
nected with the adjacent end of the walk-
ing beam for oscillating it and in the pres-
ent instance a cylinder 18 is employed hav-
ing a pivoted loop 19 suspended in its open
lower end and connected with the said crank 100
14. The loop 19 may be of any usual or -
ordinary construction and is pivoted in the
end of the cylinder 18 upon a bolt 20.. It
will be understood that the said eylinder -
might be connected directly with the stand- 105
ard 16 or its lower end firmly held against
vertical .movement by securing it in any

75
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other desired manner, within the spirit of

the invention. -As, however, nearly all well
rigs ‘are provided with the cranks and 11%



10

- convenient to secure the

crank shafts above referred to, it is found
cylinder 18 to the
said cranks by means of the loops 19.

The cylinder 18 is closed at its ‘upper end
by a head 21 bolted in position in any usual
or ordinary manner and a piston 22 is
mounted within the cylinder and provided
with a piston rod 28 which projects up-

wardly through the head 21 and fo a suffi-

cient distance beyond the same to permit of

the proper reciprocation of the piston with-

in the cylinder. The upper end of the pis-
ton rod 23 is usually formed with an eye 24

- which is pivotally connected with the walk-
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The weight of the pumping

ing beam 12.
. of the walking beam

machinery at one end

operates to depress it, while the piston 22

which is operated in the cylinder 18 oper-
ates to lift the said pump mechanism again
by depressing the adjacent end of the walk-
ing beam 12." The cylinders are adapted to
be supplied with ‘air pressure through
piping 25 and 26 which receives air from a
compressor 27 through a pipe 28. The ex-
haust air from the cylinders 18 is received
by piping 29 and returns through piping 30
and 31 to the cylinder of the compressor 27
again. Valves 32 and 33 control the outlet
and return of air to. the said compressor 27
so that the operation of the compressing pis-
ton 34 of the compressor by means of a

crank wheel 35, will force the air out past |

the valve 32 into said pipe 28 and will upon
its return stroké draw in the air exhausted
from the system of cylinders through the
pipe 31. Since there is always a loss of
pressure in the system,

supply the deficit in the exhaust side of the

system so as to keep the air in the supply .

pipes 25, 26 and 28 at a uniform and desired
pressure. For this purpose an auxiliary
compressor 36 is employed which may be of
the same type as the compressor 27 and is

adapted to take in atmospheric air through’

an-inlet 37 and compress and force the alr
through a pipe 38 to the pipe 31. In this

-~ manner the required amount of air is main-

50

tained in the system for operating the pis-
tons 22. Tt is found in operation that
about 60% of the air pressure can be uti-

" . lized over again and the auxiliary compres-
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sor 36 can readily supply .the remaining air
and pressure needed in the system.

The ‘pipes 28 and 31 are usually provided
with gages as 39 and 40 for showing the
pressure on the two sides of the system.
The pipes 28 and 31 are also connected with
a cross pipe 41 having a by-pass check valve
42 therein-so that when the pressure in the
outgoing piping from the COMPressor ex-
ceeds that which is needed, the excess pres-
sure will be carried into the exhaust side of
the system and reduce the work necessary
in the compressor. o

In the event of the pressure becoming

.{ pipe 31.

' stem 52 is o
it is necessary to-

.said shaft 54

.a beveled projection
end of the Iever 56.

1,034,608

greater than desired or needed, a safety ou
let valve 43 is used and connected with th
The system is thus well adapte
for the constant maintenance of an even -ai
pressure, to overate the valve 44 for cop
trolling the admission of air to the differen
cylinders and the pPipes 29 are also pre
vided with valves as 45, o
Pipes 25 are each adapted to extend to :
valve chamber 46 formed upon the head 21
In each of said chambers 46, a valve 47 i
provided controlling the entrarnce of the aj
mto the adjacent end of the cylinder 18, ¢
passage 48 being provided in the head 2]
and arranged to -be controlled by the saic
valve 47, "The said valve 47 is preferably
of the disk type and is formed: with ports
49 and 50. The port 50 extends entirely
through the valve 47 and when it is moved
over the passage 48 -is adapted to control
the air from the inlet chamber 46 to escape
into the cylinder. When the valve is turned,
the port 49 which is in the form of g seg-
mental recess made in the lower face of said
valve 47, will connect the end of the passage
48 with an exhaust outlet passage 51 formed
in the head 21 of the cylinder. The said
passage 51 extends to the periphery of the
head where the exhaust air is delivered into
the pipe 29 as will be understood by refer-
ence.to Fig. 3, . ' .
The valve 47 is provided with a sterm 59
having a reduced lower end. 53 which en-
gages a socket bearing formed in the upper
face of the cap 21. The upper end of the
-set and adapted to have a
spliced engagement with the lower off set
end of a shaft 54. The off set ends.of the
shaft and stem. are coupled by means of a
sleeve 55 into which they extend, so that the
is adapted to turn the valve
stem when it is turned: The upper end of
the shaft 54 extends outside the wall of the
chamber 46 and is provided with a lever 56.
The said lever 56 is formed with a laterally

‘projecting arm 57 which is connected by a

spring 58 with a pivoted latch 59. Said
latch 59 is carried by the upper end of the
shaft 60 'which-is journaled at 61 in the
head 21. The latch 59 is formed with an in-
clined end 62 and a retaining notch forming
a shoulder 63, which is .adapted to engage
64 formed upon the

A spring 58 normally tends to pull the
latch 59 against the stop pin 65 upon the
head 21 and also tends o draw the arm 57
of the lever 56 to the position illustrated in
Fig. 4. When the lever 56 is turned against
the action of the spring 58 for moving the
valve 47, the beveled projection 64 will ride
upon the inclined face 62 and force the lever
59 outwardly until the shoulder 63 of said
lever 59, is sprung over said beveled  pro-

Jection 64 and thus caused to hold the lever
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56 in adjusted position. When the lever 56

. is in the position shown in Fig. 5 the valve
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47 is in ‘position to permit the exhaust of
pressure from the cylinder 18. -When the
lever 56 is turned so as to engage and be
held by-the latch 59 the inlet to the cylinder
will be closed and the exhaust therefrom
will be opéned through the passagéway 51.

In order to move the said lever- 56 to this |

position automatically at thé proper time,

“an auxiliary exhaust pipe 66 is provided,

one end of which extends through .the walls
of the cylinder 18 at a point a little more
than half way down the length thereof as
indicated at 67 while the upper end thereof
extends into an upper extension 68 of the
valve chamber 46. In this extension 68 4

piston block 69 is mounted and is provided.

with a pin 70 which extends upwardly
therefrom and through a slot 71 in the top
wall of the casing thie pin latch engages an
elongated slot 72 formed in the lever 56, the
connection being such that when the piston
29 reaches a' point below the lower -end of

the pipe 66, the pressure within the cylinder
will enter the pipe 66 and force the block .

piston 69 over in the casing and move the

lever 56 into engagement with the Jatch 59.

The lever 56 should be ‘disconnected from
“the latch 59 at a proper time to close the ex-
haust outlet and to again open the air inlet
to the cylinder 18 and. for this purpose the
shaft 60 has connected to its lower end a
lever 73 which extends laterally from said

shaft toward the piston rod 23 and in such
relation thereto that as the piston 22 rises
in the cylinder 18, a beveled post 74 pro-
vided on the upper side of the piston 22
will engage the inner free end of the lever

73 and push the same to one side, thus turn-
ing the shaft 60 sufficiently to-swing the
latch 59 with its shoulder 63 out of the path

of the pivot projection 64, The spring 58

will thus operate to turn the lever 56 to the
position shown in'Fig, 4 again and move the
valve 47 so as to admit air pressure into the

- cylinder 18 for forcing the piston 22 down-

50

&5

wardly again. ‘It will be observed from the
above description that the operation of the
valve mechanism and the piston 22 is.én-
tirely -automatic and will continue intermit-
tently depressing the outer end of the walk-
ing beam 12 so.as to lift the pump mecha-
nism. * At each exhaust of the air from the
cylinder 18 the weight of the working bar-
rel ‘and pumping mechanism will carry the

- walking beam 1in the.opposite direction

60

65

again. . . .

gSi'nce ‘the weight of the pumping mecha-
nism, including the usual working barrel be-
comes heavier than is required for operating
the walking beam, it is preferable to employ

counter balance weights 75 which may be

placed upon a Erlatform 76 journaled at 77
and having its

ee end suspended by a cable .

8

78 from an arm 79 secured to the walking
beam. The arrangement is such that one or
more weights 75 may be readily set upon the
platform 76 so as to counterbalance -the
weight of the pumping tools and not make
it necessary to employ such high pressure’in
the cylinders 18 for carrying out the pump-

ing operation as would otherwise be re-

quired.

What T claim is: : '

1. A system of operating well pumps,
comprising cylinders mounted- adjacent to
the wells and connected with the walking
beams thereof, pistons movable in said cyl-
inders, means for admitting compressed air
to each cylinder, comprising valves, means
for operating the valves when the. pistons
approach one end of their cylinders, the said
piston being arranged to uncover an exhaust
outlet near one end of its stroke, means for
delivering the pressure of the exhaust.to the
valve mechanism, and a plunger for operat-
ing the same to cut off the inlet of air to the
cylinder. : ‘ oo
ing a cylinder having a piston adapted to
reciprocate a pump mechanism, an air com-
pressing mechanism for delivering com-
pressed air to said cylinder, and a valve
mechanism operable by air pressure from
the said cylinder for directing the movement

 of the air in the cylinder to produce recipro-
cation of the pump mechanism. -

3. A sgstem for operating a series of well
pumps by compressed air comprising in
combination with walking beams on the said:
wells, of cylinders suspended  adjacent to
said walking beams, pistons -operating in
said eylinders and connected. with walking
beams, the cylinders being open- at one end
and closed at the other, means for compress-
ing air and delivering the same into the
closed ends of the cylinders for driving the
pistons in one direction, the weight 0% the
well pumping mechanism producing a re-
turn movement thereof, a valve for control-
ling the inlet of compressed air to the cyl-
inder, means for rotating said valve through
the application of compressed air from the
cylinder, a latch mechanism for holding
the valve in the pesition to which it is
moved by sajd compressed air, and means

operable by the movement of the piston

for disconnecting the latch mechanism and
permitting thé valve to be turned to its
original position again, the structure be-
ing such that the valve mechanismis au-
tomatically operated for driving the piston

in ome directien and then permittinig of its-
return by the weight of the well mechanism.

4. An oil well operating mechanistn, com-

prising a cylinder having a piston movable’
therein and adapted to be connected with the

walking beam of a well pump, means for
compressing air and delivering it to the

2. A well pumping: mechanism compris—b
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cylinder, a valve adapted to control the ad-
mission of air pressure to the cylinder, a
latch for holding the valve in closed posi-
tion, means adapted to be moved by the pis-
ton at one end of its stroke for releasing
said latch and permitting of the-entrance of
air pressure to the cylinder, the said piston
being adapted to uncover and exhaust port
at the opposite end of its stroke, and a mov-
able member operated by the exhaust, thus
releasing from the cylinder for opening the

1,034,698

inlet valve for compressed air, and permit-
ting the latch to hold the same while the air
Is driving the piston the full length of its
stroke. ‘ o .

In witness that I claim the foregoing I
have hereunto subscribed my name this 28th
day of Sept., 1911. , ,

CARL W. DAVISSON.

Witnesses: o

CASSELL SEVERANCE,
Earce R. Porvarp.
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