Aug. 15, 1944. J. MOSER 2,355,669
. OPERATING PISTON FOR‘OIL WELLS

Filed March 15, 1941 3 Sheets-Sheet 1 )

’—))\32’,?\ d ;LZSA; /‘," d -
) I
N S -
3 % R - SRR
N 77 ) S R A
hn\g 2] N w 0
N YT A N W N
N NN~ X ( | %\
- )
N
&; \\\\\\
™
3
9 || §
')
¥ 4
1 g\‘ \
N §‘:= :
‘ Nt
3} L__N:
3
TN} 8N

6_12?

Z237

INVENTOR.
Jesse MNoser

ATTORNEYS




J. MOSER 2,355,669

OPERATING PISTON FOR OIL WELLS

Aug. 15, 1944,

3 Sheets—Sheet 2

Filed March 15, 1941

30
237

—310
- 309
117

<3

AN AN AN

e s B R i R R e G e S n S S S st .ym.. —‘.“‘.ln\\\\m‘.‘:—n.: iFihiiin J

AN

INVENTOR.
s€¢ Nloser

Je&s.

Bg/mw. WW“@

ATTORNEYS

ARG

)
Q

,
m b

AN A\ %ﬁf// ANAANNNNY
. SN

R




J. MOSER 2,355,669

OPERATING PISTON FOR OIL WELLS

Aug. 15, 1944.

3 Sheets-Sheet 3

Filed March 15, 1941

—3z5
o

INVENTOR.
oser

Jdesse Mo

ATTORNEYS

\
o077
i _\\\\\\n

|l ’/ SNSRIV -IRSENN\R YR

| ) 9 ~
o D
Yy 58 Y 33
\ ~ 77 J S | NI :
B - = S\x\w\\ L7
Evvvvvw&wwvv\av.s S

Y e \\\ W%

.HH.HHW“ m. ¥ = ““ ..:.....-..... ................ﬁ......—muunu Saeiziiaan “_E

?w NENN A SAEAZE, v ETTE LS S \
Q

...qfnm\ 2SN r// ARRMIMNMMNPIIIESS S %E

T z
7\\\r| II % . ) :




Patented Aug. 15, 1944

UNITED STATES PATENT OFFICE

OPERATING PISTON FOR OIL WELLS

‘Jesse Moser, Detroit, Mich., assignor to Vickers,
Incorporated, Detroit, Mich., a corporation of

Michigan

Application March, 15, 1941, Serial No. 383,495
5 Claims. (ClL 309—4)

This invention. relates to an operating piston
for oil wells. ) _ ‘

It is an object of the present invention to pro-
vide an oil well pumping apparatus which may
be operated at relatively.high stroke speed with-
out .mcreasigg] the normal capacity of the pumps
ordinarily used in these circuits, The invention
is particuarly adapted to what is known as the
top control circuit, that is, & circuit in which a
‘body of liquid connects the bottom sides of the
balance cylinder and the motor cylinder directly
‘'while the operating pressure is introduced into
the tops of the cylinders. T :

A further object of the invention is to provide
& means for regulating the relative position of
the pistons on the piston or polish rods to permit
.compensation for stretchihg of the sucker rods
over a periodof use. .. .- ’ o

Another object of the invention relates to a
novel means.of providing the extension in coop-
eration with the ordinary piston construction
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whereby an ordinary normaily operating oil well

circuit can be ¢hanged to a high speed circuit by
changing the piston construction and. utilizing
the same pressure source, . s

Other objects and features of the invention
.relating to details-of construction arnid operation
will: be brought out in the following description
and claims. . . ) -

In the drawings:

has been referred to as the top control circuit.
:-Fig. 2 illustrates a complete power cylinder

-constructed in accordance with the present in-

vention, - - o ’

. ‘Pig. 3 is a sectional view of a piston and tail

pipe showing the change-over construction.
Pig. 4 illustrates the piston of Fig. 3 prior to

the chiange-over. ' : .

~ Fig. 5 is-a modification of the device shown

in Fig. 3 showing a manner of obtaining the axial

shifting between the polish rod and the piston.
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Fig. 1 is a circuit drawing illustrating what

" nected to the conduit 244 to cause shifting of the
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. Mg, 6 illustrates a polished rod clamp which

may be utilized -daring the adjustment of the

piston or during the change-over construction.
Referring to Fig. 1, & motor cylinder-115 has a

“piston 118 connected to & Tod 117 ading into a

- 258 open to the outlet of pilot pump 25f and di-

45

- 121. 'The pump 252 is a plunger pump driven by

- well pipe 118. The liquid delivered from the well

" 'passes through a conduit i18. A accumulator
" eylinder 120 is provided with a piston 121 con-
nected to a rod 22 on which is supported a
'welght '128. At the. bottom of piston {15 is &

housing 128 and at the bottom of piston {20is 2

housing 126, These two housings are connected
- by a pipe 121. The control unit for the appara-
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_conduit 242 leads from valve 241 back to an inlet

_eration. A spring 24ia acting on valve 241 serves
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tus is shown generally at 285 and this unit is con-
nected to the top end of piston 116 by a pipe 1362
and to the top end of cylinder 120 by & pipe i§1a.
Referring to this unit in detail, & main pump 236
is driven by a motor 237 and delivers liquid un-
der pressure through a conduit 238 to a port 239
in & housing 240 surrounding a pilot operated.
valve 241. The valve 241 is adapted to be shift-
ed to connect conduit 238 either to a conduit
131a leading to the top of cylinder 120 or con-
duit 136z leading to the top of cylinder 115. A

243 of pump 236. When valve 241- connects con- -
duit 288 with either conduit 136a or i31a, the
other of the conduits will be connected to return -
conduit 242. Check valve 242q is provided to per-
mit filling of the lines prior to starting the op- .

to-cause filling of the lines in the proper se-
quence. Lo

Opposite erids of valve piston 241 are connect-
ed by conduits 244 and 245 respectively, to a le- -
ver actuated valve 246, Valve 246 is connected.
by a bell crank 247 and link 248 to contact mem-
bers 139a and 139, The valve 246 is a simple pi-
lot valve connected by a conduit 250 fo a pilot
pump 251. When valve 248 is in the position
shown, pressure from the pump 251 will be con-
nected to conduit 245 and will pass to the valve
241 to shift it to the position shown. When pis-
ton 116 reaches its uppermost position, the con-~
tact member 138 will effect the shifting of valve
246 to a position where conduit 250 will be con-

valve 241 to the right as viewed in the drawing.
The rate of shifting of valve 241 is controlled by
suitable needle valves. In normal operation,
therefore, there will be a shifting of valve 246 at
each end-of the stroke of the piston and which
will cause & shifting of the valve 241 and a change
in the direction of shifting of the pistons.

The replenishing in this system is effected by
a pump 252 which receives liquid from & conduit

rects liquid to a conduit 254 leading to a conduit

the motor 237 and by its operation, there will be
a_constant replenishing’ of the body of liquid
passing  between cylinders 115 and 120. The re-
lief of the upper control circuit is effected by a
shuttle valve 210. This valve has a central pc-t
212 which connects to a conduit, 212a léading to
a low pressure _rene{;alve 255. 'The conduit 136a.
is always connected by & conduit 256 to.one end
of ‘the shuttle valve 218 and to a port 257 hdja-
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cent the port 212, The conduit 137a is always
connected to the other end of valve 218 and a
port 258 on the other side of port 212, When
pressure is being directed from pump 236 to con-
duit 137a, the valve 210 will be shifted to the
left as shown, so that supply conduit 136a is con-
nected not only to conduit 242 hut to low pres-
sure relief valve 255, During replenishment of
the body of liquid passing between the lower ends
of the cylinders #15 and 120, relief of the upper
system is permitted through valve 255. Similar-
ly, if the system is reversed, conduit {36a will be
under pressure so that valve 210 will shift to con-
nect conduit 13Ta to the relief valve 255. A relief
valve 258 in conduit 250 is drranged to spill liquid
into relief valve 255 at a more or less constant
rate. This is possible since the pump 25! has a
capacity which is quite adequate for the shifting
of valve 244 and when the valve 241 is not being
shifted, there will be a bypassing through the
valve 259 to valve 255; there will thus always be a
supercharging of the upper circuit control by the
low pressure ‘'setting of valve 255. This will fol-
low from the fact that conduit 2§2a is always
connected to the inlet or supply conduit to the
main pump 236. .

The valve {50, Fig. 1, in the base of cylinder
{28 will serve to bypass excessive liquid in the
lower circuit. The operating circuit of Pig. 1
could be varied by changing it from a closed to
an open circuit. If this were done, check valve
242a¢ would be dispensed with and conduit 242
would be cut and the free ends dropped to the
bottom of the tank.

Under idez] conditions, it would be possible to
have the diameters of cylinders {5 and 120 ex-
actly equal and the length the same so that the
same guantity of liquid will be required to effect
stroke of equal length in each cylinder. How-
ever, manufacturing tolerances in honing or fin-
ishing these cylinders result in a small variation
in diameter. Due to the length of these cylinders,
this small variation in diameter results in a con-
siderable variation in the volume of the cylinders.
It is necessary, therefore, to provide means for
compensating for different volume requirements
of the cylinders for the strokes of the piston.
In the circuit of Fig. 1 the variations in the ¢ylin-
der diameters are compensated for by the bypass
or spilling valve {50 and the shuttle valves 210,
The valve 210 automatically causes that pressure
line connecting the cylinder whose piston is being
moved downward to be open to either pilot pres-
sure, that is, super-charging pressure, or to relief
valve pressure, )

The pistons 116 and {21 are each provided with
extensions which may be referred to, respectively,
as 300 and 301. These extensions or tail pipes,
as they may be called, pass through packing 302
at the top of the cylinders. The extensions have
a length slightly greater than the stroke of the
pistons in the cylinders so that at the lower ex-
tremity of the piston travel, the extension will
still be through the packing 382. This condition
is shown in cylinder {15 at the right hand side
of Fig. 1. A dust cap 303 is provided above each
of the cylinders, as shown in Fig. 2. It will thus
be seen that the extensions 300 .and 301 always
fill the space above the pistons in the cylinders
£15 and (20, thus reducing considerably the vol-
ume necessary to actuate the pistons. Since the
working area above the pistons is reduced, the
operating pressure will be higher., However, the
speed at which an ordinary pump can stroke the
apparatus is greatly increased because of the re-
duced volume requirement,
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circuit of Fig. 1 is used with an ordinary piston,
as shown in Fig. 4, with a sixty gallon vane pump,
the pressure range would be from approximately
200 pounds to 450 pounds per square inch with a
speed of 4 to 5 cycles per minute. Using the same
pump, however, with the extensions 300 and 301,
as shown in Fig. 1, the operating pressure would
be from 400 pounds to 900 pounds per square inch
and the speed would be 8 to 10 cycles per minute.
The vane type pump is well adapted to the high-
er pressures and because of the low volume re-
quirements, can increase the number of cycles
considerably.

In some instances it is desirable to be able to
change the slow type of job to the fast type of
job or vice versa. In Figs. 3 and 4, a construc-
tion which greatly facilitates this change-over is
shown. This construction also discloses the fea-
ture which permits compensation for change in
sucker rod length. In Fig. 4, within a cylinder
309, a piston is shown in two portions, a lower
portion 318 and an upper portion 3{i. The con-
struction of this piston is shown in detail in Fig.
3 where it will be seen that the'lower portion 310
has a threaded axial opening to receive a thread-
ed extension on the top portion. Packing for the
piston is arranged between the two parts. In
Fig. 3, however, the top portion of the piston 3tia
is shown with the extension 300 which passes
through a packing arrangement 312 held in place
by a split ring 213. The polished rod {17 is
threaded in its upper end into a locknut 314. A
set screw 315 may be useq to lock the two por-
tions of the piston together. To facilitate the
change-over, a clamp should be provided for the
polished rod, as shown in Fig. 6. This clamp is
located at the lower portion of the cylinder and
consists of a split collar 328 with a suitable grip-
ping surface 321. This split ring may be brought
tightly around the polished rod {{7 by tightening
the two nuts 222 and 323. The clamp 326 will
rest on the lower portion of the cylinder housing
indicated at 325 and thereby hold the weight of
the sucker rods while the pistons are being either
adjusted on the sucker rod or changed from the
common slow speed type of Fig. 4, to the high
speed type of Fig. 3. The cylinders 309 of Figs.
3 and 4 are identical and, to change to the slow
speed operation, the split ring 313 is removed
along with the packing 32 and a new and shorter
dust cap 338 is used. The pressure entrance in
this case is through a pipe 33f in the dust cap,
the previous entrance of 332 being plugged at 333.

Another type of change-over piston is shown
at 335 in & cylinder 336 in Fig. 5. ‘This piston has
packing 337 at the top portion thereof. In the
center of the piston surrounding rod 338 is a
sleeve 339 which projects through the piston and
above it for a certain distance. This sleeve is
threaded on its inner. surface to permit adjust-
ment on the threaded polished rod 338 and is
threaded on the outer surface of the upper end to
cooperate with a lower end of a tube 340. At
the lower end of sleeve 339 is welded a ring 341.
Packing 342 is provided in this ring held in place
by a retaining ring 343. A ring 344 surrounds
the upper portion of the sleeve 339 and between
these rings, the piston proper 335 is found. A
sealing band 345 surrounds the piston at the
lower end and similar material is provided at the
upper end, shown generally at 346. When the ex-
tension 340 is screwed down on the top end of
sleeve 339, it compresses ring 344 against the
packing material 346 and also moves piston 335
downwardly toward ring 341 thereby placing all
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"of the sealing material under the proper compres-
sion, A set screw 341 may be used to lock the ex-
tension 340 In place. If used, the set screw may
be put in place by lifting the piston assembly
to the point shown in Fig. 5 and prior to the ap-
plication of the top connection plate and dust
cap. The extension 340 is also held: in place
against turning by lock nuts 348. The extension
340 is provided so that the lock nuts will be easily
accessible without removing the piston from the
cylinder. When adjustment is desired, the lock
nuts are loosened and the extension 340 turned
so that the sleeve 338 will move upwardly or
downwardly on the rod 338, During this move-
ment there is no disturbing of the relative posi-
tions of the extension 340 and the sleeve 339.
When the piston is properly adjusted on the rod,
the lock nuts are again tightened. A dust cap

" 349 is provided, as is customary, on the top of
the cylinder. .

I claim: ' -

1. In an oil well pumping apparatus of the
type having & motor cylinder and a counterbal-
ance cylinder, a piston in said motor cylinder,
a piston rod extending into said cylinder, means
connecting said piston rod and said piston
whereby the relative axial relationship between
the two may be altered, said means comprising a
sleeve threaded on said rod, a flange projection
rigidly fastened at one end of said sleeve, a re-
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taining ring 344 at the other end slidable on

said sleeve, and means for locking said piston
between said flanged end and said retaining ring.
. 2. In an oil well pumping appardtus of the
type having a motor cylinder and a counterbal-
ance cylinder, a piston in said motor cylinder, a
piston rod extending into said cylinder, means
connecting said piston rod and said piston where-
by the relative axial relationship between the
two may be altered, sald means comprising &
sleeve threaded on said rod, a flange projection
rigidly fastened at one end of said sleeve, a re-
taining ring at the other end slidable on said
‘sleeve, and means for locking the piston between

said flanged. end and said retaining ring com-.

prising & tubular extension threaded at one end
of said sleeve and lock nuts for preventing the
- turning of said extension on said rod except

during adjustment.
3. In a reciprocating motor for a hydraulic

system, & cylinder. a piston therein, means for

the inlet and outlet of pressure liquid at the ends
_of the cylinder for reciprocating the piston in
the cylinder, a piston rod extending through one
. end of the cylinder, s first piston part in the
cylinder, a second piston part in the cylinder,
sealing means for wiping the cylinder walls dis-
posed” between the piston parts, screw thread
means for connecting the two piston parts and
for clamping the sealing means therebetween,
said piston parts having aligned axial openings
therethrough for receiving the piston rod, means
detachably connecting the piston rod with the
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second piston part, a hollow extension on the
second piston part of less diameter than the pis-
ton and extending out through- the end of the
cylinder opposite the piston rod, packing means
through which the hollow' extension projects,
said hollow extension having a length at least -
equal to the length of the stroke of the piston,
the hollow extension serving to reduce the volu-

metric capacity of the cylinder on one side of

the piston, and means in the hollow extension
for locking the connection between the second
piston part and the piston rod. N ’

4. In a reciprocating motor for a hydraulic
system, a cylinder, a piston therein, means for
the inlet and outlet of pressure liquid at the ends
of the c¢ylinder for reciprocating the piston in
the cylinder, & piston rod extending through one
end of the cylinder, a first piston part, a second
piston part, sealing means for wiping the cylin-
der walls disposed between the piston parts,
screw thread means for connécting the two pis-
ton parts and clamping the wiping means there-
between, said’piston parts having aligned axial
openings therethrough for receiving the piston
rod, said piston rod being threaded at its end,
cooperating threaded means associated with the -
second piston part for uniting the piston rod and
the second piston part, a hollow extension on the
second piston part of less diameter than the pis-
ton and extending out through the end of the
cylinder, packing means at the last mentioned
end of the cylinder, the holiow extension having
a length at least equal to that of the stroke of
the piston and serving- to reduce the volumetric
capacity of the cylinder on one side of the pis-
ton, and screw threaded means in the hollow
extension for locking the threaded connection
between the piston rod and the second piston
part.

5. In a reciprocating motor for a hydraulic
system, a cylinder, a piston therein, means for

_the inlet and outlet of pressure liquid at the ends

of the cylinder for reciprocating the piston in
the cylinder, s piston rod extending through one
end of the cylinder and provided with screw
threads, "the piston comprising separable por-
tions with sealing means therebetween for wip-
ing the cylinder walls, a hollow extension -con-

. stituting a part of the piston and having a diam-
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eter less than that of the piston and extending
through the end of the cylinder and serving to
reduce the volumetric capacity of the cylinder
on one side of the piston, screw thread means
for connecting the piston parts and clamping
the wiping means between said portions, said
piston having an axial opening therethrough for
sccommodating the piston rod, and screw
threaded means in abutting relation with a part

-of the piston and engaging the threads of the

piston rods for connecting the piston rod to the
piston.

JESSE MOSER.



: CERTIFICATE OF CORRECTION. ,
Patent No. 2,355,669 _ : August 15, 194k, -
' v ~ JESSE MOSER. '
It 1s hereby certified that érror.appearsAin the-prinfed épecifibati@n.
of the above numbered patent requiring correction as follows: Page 3, first
column, line 31, claim 1, after "ring" strike out the numeral "3LiL"; and:
that the sald Letfers Patent should be read with this dorrection thereln
that the ssme may conform to the record of the case in the Patent Office. "
Signed and sealed this 21lst day of November, A. D. 19}, '
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Leslie Frazer

(Seal) Acting Commissioner of Patents.



