. Dec. 4, 1945, : " F. D. PETERS 2,390,324

AUTOMATIC LENGTH ADJUSTER

Filed April 11, 1942

NN

PR sl
1 ..I- e il ]5

a3 4 %0 \‘L\as}}x A S =X 26
|9’y g/ A J"/X</S(\ ZIIN "N

a6 23 22 20 )\ £<3 "

FIG. 2
INVENTOR
F. D. PETERS
BV Foctenny Tt <

ATTORNEYS



Patented Dec. 4, 1945

2,390,324

~ UNITED STATES PATENT OFFICE

1 ‘ 2,390,324
“ ‘ AUTOMATIC LENGTH ADJUSTER

“ Fred D. Peters, Webb City, Okla., assignor to
Phillips Petroleum Company, a corperation of

: ‘ ‘ Delaware

5 . 10 Claims.

'Il‘his invention relates to apparatus for auto-
matically adjusting the length of a reciprocating
pover transmitting mechanism to compensate for
temperature changes. While the apparatus of
this invention may be advantageously employed
with various power transmitting mechanisms, it
is ‘especially useful to automatically adjust the
length of reciprocating rod lines of oil well pump-
ing systems to effectively offset variations in the
length of said lines due to temperature changes
anq thereby maintain the overall length of the
same substantially constant.

It is common practice in the petroleum industry
to actuate the pump proper of each of a number
of jwells by means of a prime mover in a power
plant which is located more or less centrally of
thq group-of wells. A plurality of reciprocable
steel rod lines, one for each well, extends radially
from the power plant and each line is connected
to the prime mover and to the pump jack of a
particular well. As is often the case, the wells
may be a considerable distance from the power
plant, it not being unusual if one or more wells
of & pumping system are as far as a mile from
the power plant. It will be obvious that this
neqessitates the use of rod lines of corresponding
length. ' In the course of each day, variations in
the ambient temperature affects the overall length
of the rod lines causing the same to increase or
decrease in unit length; depending on Whether
there is a temperature rise or a temperature drop
during: an interval of time. The elongation or
contraction per unit length ‘of rod line is directly
dependent on the coeflicient of expansion of the
metal of the line. It will be evident that even in
rodllines having a relatively low coefficient of ex-
paqsion, the increase or decrease in length of a
complete line for various temperature changes
may be and often is appreciable.

E;xperience has demonstrated that it is essen-
tial that provision be made to compensate for
variations in the length of rod lines due to tem-
perature changes, otherwise neither the jack nor
the pump connected thereto will operate properly.
This frequently results in damage or destruction
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other reasons, it will be evident that serious ir-
reparable injury to equipment may occur.

My instant invention, on the other hand, elim-
inates many of the difficulties experienced here-
tofore, as it provides an automatic length ad-
Jjuster which is dependable and efficient in opera-
tion. By the practice of my invention, there is no
need for manual servicing or adjustment once
the device is properly installed and regulated.
The human element is thus removed, thereby re-
sulting in labor savings and insuring trouble-free
operations under a wide range of temperature
conditions. - The apparatus of this invention es-
sentially comprises a fluid jack consisting of a
cylinder within which a piston or plunger is per-
mitted to reciprocate. The fluid jack is inserted
at a convenient location across the rod line, the
plunger being preferably connected to the end of
the portion of the rod line coming from the prime
mover while the piston is connected to-the end
of the portion of the rod line going to the pump-
ing equipment. Means are provided whereby con-
trolled volumes of a relatively non-compressible
fluid are admitted into or withdrawn from the
cylinder to thereby increase or decrease the fluid
content of the cylinder and vary the position of
the plunger therein. Said means are automati-
cally actuated upon a predetermined lengthening
or shortening of the rod line .to maintain the
overall length of the line substantially constant,
and insure, under all conditions of temperature,
an even and uniform stroke in the pumping equip-
ment. By virtue of the construction indicated
above, and set forth in detail further along in this
specification, I am able to obtain g number of
distinet  operating economies ang advantages
which cannot be attained by thé use of devices
that are already known,

It is therefore the primary object of this in-
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of the jack and pump. ‘This problem has been -

recégnized for many years and numerous at-
tempts have been made to rectify this condition.
Various - devices ‘for maintaining the length of
rod§ lines substantially constant notwithstanding
temperature changes have been proposed, but
none of them has proven entirely satisfactory.
The rod line length compensator used almost uni-
versally in the petroleum industry at this time is
thq turnbuckle, . The main disadvantage of the
turnbuckle resides in the fact that it must be pe-
riodically adjusted manually. In the event that
the attendant does not properly adjust the turn-
buckle compensator or should he fail to make a
necessary adjustment due to negligence or for
|
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reciprocating mechanism to compensate for tem-
‘perature changes.

This invention has for another object the pro.
vision of apparatus of the character indicated,
which apparatus accomplishes its intended func-
tions in an effective and dependable manner,

Another object of this invention is the provision
_of automatic length adjustment appbaratus which
is simple in design, rugged in construction, and
relatively inexpensive to manufacture, - install,
and maintain,

These and other objects and advantages will be
readily apparent to persons skilled in the art by -
reference to the following description. and an-
nexed drawing which respectively describe and
illustrate a preferred embodiment of the inven-
tion, and wherein '

Figure 1 is a perspective view of the invention
employed in a rod line pumping system; and

Figure 2 is an enlarged central horizontal view,
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partly in cross section, through the fluid jack of
Figure 1, showing arms 34 and 36 as they are
when actuated by stops 35 and 37 respectively.

Referring now to the drawing, and more par-
ticularly to Figure 1 thereof, the apparatus illus-
trated therein is adapted to compensate for
changes in length of a pull rod line which is
reciprocated by a source of power (not shown)
to actuate a pumping jack which is coupled to a
pump (also not shown) to raise hydrocarbon fluid
from the bottom of a well bore to the surface of
the ground. Reference numeral 18 generally de-
notes a fluid jack, employing a- relatively non-
compressible fluid and secured to a plate !} which
in turn is secured to a pair of rods I2 that are
coupled to the portion 8§ of the pull rod line that
is attached to the pumping jack. A gecond pair
of rods I8, slidable through plate It, are coupled
to- the pertion 8 of the pull rod line which ex-
tends to the source of power and are connected
to a second plate 14 which is secured to-a plunger
or piston 15. :

Turning next to Figure 2, it will be obsexved
that fluid jack +9 includes an inner cylinder {6
disposed within and spaced from an cuter cylin-
der i1 to form a chamber (8 therewith. Plunger
{5 is reciprocable in inner cylinder 18. . A pump
housing 9 is preferably formed integral with
cylinder 8 and is provided with a substantially
central bore 28 that is adapted to receive a ported
piston Zf, having a check valve 22 for permit-
ting fluid flow toward the left but preventing
flow toward the right. A compression spring 23
is positioned within bore 28 for normally urging
piston 2% toward the right. A stem 24 is con-
nected to piston 2t and extends through housing
19, the free end of said stem bearing against the
peripheral surface of 2 circular cam 25 whieh is
secured eccentrically to a rotatable shaft 26 that
projects through outer eylinder ti. Bore 28 com-
municates with chamber 18 by way of a port
2T and with the interior of cylinder 16 by way
of a passage 28 which contains a check valve 29
that permits fluid flow from bore 29.into. cylinder
£5, but prevents flow in a reverse directicnm. A
sleeve valve 3§ is secured to. 2 rotatable shaft 31
and. contains a. pagsage 32 which establishes com-
munication between the interior of cylinder 8
ahd chamber 18 through a port 33 when shaft. 81
is in the position illustrated in Figure 2, but euts
off communication when shaft 8% is rotated
through & predetermined angle about its axis
T+ will be noted that shaft 26 earries ax: army 34
which normally assumes a vertical pesition and

which iy adapted to engage an upwardly project-

ing stop 35 in the event: the rod line & becomes
elongated due to a rise in temperature. Like-
wise, shaft 81 carries-an arm 36 which normally
assumes a vertical position and which is adapted
to engage a second upwardly projecting stop 31
in the event the rod line 8 confracts due: to &
drop. in temperature. When arm 3§ Is in its'nor-
mal vertical position, as depicted in Figure 1,
sleeve valve 30 will have been rotated into. closed
position as distinguished from open position illus-
trated in Figure 2. A packing unit 38 surrcunds
plunger (5 and forms an adequate fluid-seal be-
‘tsween the plunger and cylinder 1§. Stops: 8% and
2T may be stakes driven into the ground.

In the practice of my invention, the:above de-
scribed: device is inserted at & convenient location
in a rod line of a rod line pumping system and
reciprocates. therewith. This: location: should: be
at or very nearthe pumping jack so that a'maxi-
mum:length. of rod:line will: be between the prime
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mover or power and the length adjuster. Let us
assume that fluid jack [0 contains a non-com-
pressible fluid, such as oil or some other suitable
liquid, and that the device is arranged to recip-
rocate so that arms 84 and 3§ do not contact
either stop 35 or stop 37. Let us assume next that
8 sufficient temperature drop occurs to appre-

‘¢iably shorten the overall length of the rod line 8.

Rod line 9 is so short that no appreciable change
in length. occurs. The complete device, with the
amount of oil then present in cylinder {6, will
then have moved toward the left with respect
to -stops 35 and 31 with the result that arm 36
will engage stop 37 on the next stroke of the rods
to the left, rotating shaft-31 and sleeve valve
39 to place passage 32 in alignment with: port
23 (as shown in Figure 2) wheretupon fluig with-
in eylinder. i6 flows into chamber 18. Plunger
15 simultaheously moves because of gravity pull~
ing the sucker rods down the well and pulling
line 9 to-the right a short distance to the left rela-~
tive to eylinder 16; decreasing the distance be-
tween plate I and plate 4 to thereby effect a
corresponding increase in the overall length. of
the rod line 8 by adding to it a portion of rods #3.
As the rod line 8 moves toward the right omn. its
next stroke in that direction, arm 3§ again: as-
sumes @ vertical position due to gravity. The -
above outlined procedure is repeated on: each sue-
cessive complete stroke of the rods until the line
is. lengthened sufficiently to compensate for the
decrease in length. occasioned by the drop in tem-
perature. -

On the other hand, should the rod line 8 be
caused to be lengthened due to: a rise in. tem-
perature, lever 34 will engage stop 39, near the
completion of the stroke to the right, whereupon
shaft 26 is actuated: so as to rotate eccentric eir-
cular -cam 28 This rotation of eam: 25 urges
stem 24 and pistonr 2I toward the. left against
the action of spring 23, pumping fluid in bore
20 through passage 28, past check valve 2§ and
thence into the interior of cylinder 6 where the
fiuid. urges i85 to the: right. This results in plate
{4 being moved a greater distanee from. plate &t
to thereby shorten the overall length of the: rod
line 8 by a corresponding amount. On the next
stroke of the rod line to-the left, spring 28 urges
piston 21 toward the right and arm: 34 again. as-
sumes a. vertical position.. :

Prom the foregoing, it is believed that ‘the
construction, operation and advantages of my
present. invention: wilk be readily comprehended
by persons skilled in the art. It is to-be:clearly
understood, however, that various-changes. in-the
apparatus. may be resorted to without departing
from the spirit of the invention, asidefined: hy the
appended claims. : - -

I claim: ] v

1. Compensating length adjusting means. for
a rod-line-interposed in the rod-line reciprocable
therewith to transmit power therethrough; sup-
ported entirely by the rod-line and operable-oenly
upon a change of the: rod-line lengih, compris-
ing a coupling member having two: telescoping
sections with: a: fluid- jack between the seections,
said fluid: jack ineluding: g cylinder and-a plunger
slidable in the: ¢ylinder; & fluid- container and
means mounted; on the: fluid' jack. responsive: to
stop:means.on the ground: upon elongation: of the
rod-line. due to: temperature changes:for: trans-
mitting fuidi from the container into: thé: cylin-
der to. move the plunger with respect: to: the eyl-
inder and thereby’ compensate for: said: elonga-
tion. I



2, Compensating length adjusting means for
a rod-line inte;posed in the rod-line reciprocable
therewith to transmit power therethrough, sup-
ported entirely by the rod-line and operable only
upon a change'of the rod-line length, comprising
a coupling member having two telescoping sec-
tions with a fluid jack between the sections, said
fluid jack including a cylinder and a plunger slid-
able in the cylinder, a fluid container and means
mounted on the fluid jack responsive to- stop

means on the ground upon lineal contraction of

the rod line due to temperature changes for
transmitting fluid from the cylinder into the con-
tainer to permit movement of the plunger with
respect to the cylinder and thereby compensating
for said contraption.

" 3. Compensating length adjusting means for a
rod-line interp9sed in the rod-line reciprocabie
therewith to transmit power therethrough, sup-

“ported entirely by the rod-line and operaple only
upon a change'of the rod-line length, compris-
ing-a coupling . member having two telescoping
sections with a“ fluid jack between the sections,
said fluid jack including a cylinder and a plung-
er slidable in |the cylinder, a fluid container,
means mounted on the fluid jack responsive to
stop means on| the ground upon elongation of

the ‘rod line dite to a rise in temperature for

" transmitting fluid from the container into the
cylinder to move the plunger with respect to the
cylinder and thereby compensate for said elon-
gation, and means mounted on the fluid jack

responsive to stop means on the ground upon

lineal contraction of the rod-line due to a drop’

in. temperature |for transmitting fluid from the
cylinder into the container to permit movement
of the plunger with respect to the cyinder in
an opposite ‘direction to that hereinbefore set
forth to.compensate for said contraction.

4. Compensating length adjusting means for a
rod-line interposed in the rod-line reciprocable
therewith to transmit power therethrough, sup-
ported entirely by the rod-line and operable only
upon a change of the rod-line length, compris-
ing .a coupling memper having two telescoping
sections with a 'fluid jack between the sections,
said fluid jack including a cylinder and a plung-
er slidable in the cylinder, a fiuid container sur-
rounding the cylinder and concentric therewith,
valved means pe;rmitting fluid flow only from the
container into the cylinder, another valved means
permitting fluid flow only from the cylinder into
the container, means mounted on the container
responsive to sﬂop means on the ground upon
elongation of the rod-line due to a rise in tem-
perature for operating the valved means, permit-
ting fluid fiow only from the container into-the
cylinder-to thus:'shorten the rod-line, and means
mounted on the fluid container responsive to
stop means on the ground upon lineal contraction
of the rod-line due to temperature decreases for
actuating the valved means, permitting fluid flow
from the cylinder into the container, thus length-
ening the rod-line.

5. An automatic hydraulic rod line length ad-
Justing means comprising in combination with a
relatively long reciprocating rod line and a rela-
tively short reciprocating rod line, a hydraulic
cylinder secured|to. the relatively short rod line,
& piston longitudinally slidable in said cylinder
and secured to the other of said rod lines, a sub-
stantially incompressible liquid positioning said
piston in ‘said cylinder, a chamber mounted on
the cylinder, vah‘re means mounted on the cylin-~
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der for venting said liquid from said cylinder to

~said chamber, said valve means normally being
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closed and including a normally vertically depend-
ent .operating arm, pumping means mounted on
the cylinder for pumping liquid from said cham-
ber to said cylinder, said pumping means being
normally inoperative and including a normally
vertically dependent operating arm, and stop
means spaced on and secured to the ground so
as to only contact the proper operating arm upon
undue movement in one direction to vary the lig-
uld in the cylinder so that the rod line length is
adjusted.

6. An automatic hydraulic rod line length ad-
justing means comprising in combination with a
relatively long reciprocating rod line and a- rela-
tively short reciprocating rod line, a body, a cyl-
inder in the body, a chamber formed in the body,
a piston in the cylinder, a cross head on the pis-
ton, a yoke secured to the body and to the rela-
tively short rod line, a yoke secureqd to the cross
head and slidably mounted relative to the body
and secured to the relatively long rod line, a ro-~
tary valve communicating between the cylinder
and the chamber, s dependent valve operating

5 ‘arm normally holding the valve in closed position,

a stop positioned on the ground so as to only
contact the arm and rotate and open the valve
upon undue movement in the direction of the
relatively long rod line, and means operabie upon
undue movement in the other direction to pump
a substantially incompressible liquid from -the
chamber into the cylinder to move the piston
outwardly whereby the rod line length is adjusted.
. 7. In an automatic hydraulic rod line length
adjusting means the combination comprising a
biston secured to a first rod the length of which
is to be adjusted during reciprocation thereot, g
cylinder receiving the piston secured to a second
rod, a housing for said cylnder forming a liquid
reservoir an incompressible liquid spacing the
piston in the cylinder so that the cylinder par-

" takes of the reciprocation of the first rod, and
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means to vary the flow of incompressible fluid

between the cylinder and housing to vary the .
position of the piston relative to the cylinder com-

prising means to vent the fluid from the cylinder

upon undue movement in one direction, and g

pump comprising an eccentric circular operating

member actuated upon undue movement in the

other direction to pump said fluid into the cyl-

inder.

8. Compensating length . adjusting means for
a rod-line interposed in and forming a varixble
length portion of the rod-line reciprocable there-
with to transmit power ther‘ethrough, supported
entirely by the rod-line and operable only upon
a change of the rod-line length, comprising a
coupling member having two telescoping sections
respectively connected to a cylinder and piston
forming part of a fluid jack between the sec-
tions, means forming the remainder of the fluid
Jjack for supplying pressure fluid to and ex-
hausting it from the cylinder, and control means
responsive to contraction or expansion of the rod-
line for actuating said last means to vary the
telescoped position of said sections.

9. In the combination of claim 8, said control
means including a venting valve for the éylinder
and a pump connected to the cylinder.

10. In the combination of .claim 8, a casing
surrounding said cylinder and forming a fluid
reservoir therefor,

FRED D. -PETERS.




