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Method and apparatus for pumping a fluid from a well
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Abstract

(W090/13744)

A method and apparatus for pumping fluids from a well using a walking beam (10) which is connected to the pump rod (17)
at one end (11) located above the well and which carries a counterweight (Wc) at the opposite balancing end (12), the
walking beam (10) being pivotally supported on a fulcrum (F) disposed between the ends of the beam. The fulcrum (F) and
walking beam (10) are associated in a manner to permit relative shifting in the longitudinal direction of the walking beam
(10). An actuating mechanism is provided to cause the shifting alternately in opposite directions. As the shifting of the
walking beam (10) relative to the fulcrum (F) takes place in a first direction towards the balancing end, the walking beam
(10) moved past a loaded balanced condition, i.e. a position in which the turning force caused by the balancing end is equal
to the turning force of the pumping rod (17) and head of liquid in the well, and having passed the loaded balance condition,
the balancing end thus swings downwardly so as to provide the lifting stroke of the pump. The actuating mechanism then
shifts the walking beam (10) relative to the fulcrum (F) in the opposite direction past an unloaded balanced condition, i.e. a
position in which the turning force caused by the weight of the pumping rod (17) is equal to the turning force caused by the
balancing end of the walking beam (10), and having passed the unloaded balanced condition, the pump rod (17) moves to
its lowered position and thereby effects raising of the balancing end to its raised position. The shifting of the balanced beam
(10) relative to the fulcrum (F) in the first direction as described above is then repeated as the first complete pumping cycle
has been completed. The pumping cycle makes efficient use of the energy input which may be manual or some other
conventional power source such as an electric motor. Even when a manual input is used, the pump can be utilized in a
deep well situation. High peak loading is avoided which allows the use of lighter structural and driving parts normally used
in pump jacks of the walking beam type. Moreover, the operating parts may be of a simple nature so as to be serviceable in
geographical areas where skilled technicians and precision tools are not available.


https://sobjprd.questel.fr/sobj/getMosaic?bdi=INBBINPI&userid=KEOCA52E&key=WO9013744&ekey=934&xpn=AU9055515&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nAuJ0VIuWKLjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=FBzhKEpeLFXMtHKSqEpUwhX4n5EyVake66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nAuJ0VIuWKLjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://pericles.ipaustralia.gov.au/ols/auspat/quickSearch.do?queryString=5551590
https://sobjprd.questel.fr/sobj/getMosaic?bdi=INBBINPI&userid=KEOCA52E&key=WO9013744&ekey=934&xpn=AU9055515&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=gH%252Bv53pswOT4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=XNQ9z1wOnQ+AJuAs+FMu+6Ca4vFyxJplNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=gH%252Bv53pswOT4%252BC%252F5M6pym3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO1990013744&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=INBBINPI&userid=KEOCA52E&key=WO9013744&ekey=934&xpn=WO9013744&kind=A1

©Questel - FAMPAT Page 6 2019/11/26

Inventors

HARDAGE ROGER

Latest standardized assignees - inventors removed
ACTUTECH PUMPING SYSTEMS

Family 2/100 - FAMPAT - ©Questel
Title
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Long stroke pump jack
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Abstract

(US4306463)

An improved pump jack assembly for reciprocating a sucker rod in a well bore is disclosed. The pump jack assembly
includes a walking beam pivotally mounted for free swinging motion on a Sampson post. The walking beam includes a
fixed counterweight mounted on one end and a horsehead mounted on the opposite end. The walking beam is driven in up-
and-down pumping motion by a pair of balance weights which are coupled for coordinated reciprocal movement along the
walking beam. The balance weights are linked together for concurrent movement and are driven by a hydraulic cylinder
mounted on the counterweight end of the walking beam. The weights are so positioned that while one weight is being
raised by the hydraulic cylinder, the other weight is falling due to gravity. Thus the weights help each other and greatly
reduce the power requirement. The downward stroke of each end of the walking beam is limited by saddle weights which
are pivotally coupled to the walking beam on opposite sides of the Sampson post. A pedestal disposed in the path of
movement of each saddle weight engages the saddle weight and limits its downward movement as the walking beam nears
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the limit of its downward stroke.
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Abstract

(EP0083366)

A well pump includes a Sampson post (2) supporting a walking beam (1) which oscillates to cause a horsehead (3) to
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operate one or more sucker rods in a well bore. The invention avoids need for a flywheel, gearbox or other mechanical
means connected to the base to cause or control oscillating motion of the walking beam. A carriage (5) movably supports a
balance mass (4) on the walking beam and is positioned by a hydraulic cylinder (6) or other positioning means to change
the relative position of the balance mass, thus causing oscillation of the walking beam. A moving mass control system (11-
21) regulates the positioner means and the stroke timing thereof so that a wide range of variable operating conditions can
be instituted. One embodiment includes a walking beam (1) adapted for connection at its ends with sucker rods (53a, 53b)
in different well bores.

Inventors

BASOLO DOMENITH CLARENCE

Latest standardized assignees - inventors removed

SANFORD JENNINGS
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(US4572012)

Portable walking beam pump jack
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Publication numbers with kind code & date
US4788873 A 1988-12-06 US4788873 E {.'? i @
US4572012 A 1986-02-25 US4572012 E 1.":? il @
Abstract
(US4572012)

A portable walking beam pump jack for use in pumping liquids from an oil well having an elongated frame and an axle with
wheels thereon mounted transversely on the frame for providing rolling transportation. Stabilizer pads are provided for
securing the frame with respect to a ground location, after transportation. An engine is mounted on the frame and rotates a
counterweighted pair of arms which are journalled for rotation adjacent to the frame and parallel to the longitudinal axis of
the frame. A drive yoke is connected between the counterweighted arms and a walking beam such that rotation of the arms
drives the walking beam in a rocking motion. A foldable support assembly is mounted upon the frame and supports the
walking beam. The walking beam can be connected to a sucker rod for pumping from a well. The support assembly is
foldable from a first, fixed position in which the walking beam is raised for rocking in a pumping motion to a second, fixed
position in which the walking beam is held in a lowered position for transportation. Preferably raising and lowering the
support assembly is achieved by means of a hydraulic cylinder which extends from the frame to the support assembly.
Inventors


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4572012&ekey=883&xpn=US4788873&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=i9xavo8GB3meccOAsqvWAnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=saDF+jCGpV5nus05sv1Q8BX4n5EyVake66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=i9xavo8GB3meccOAsqvWAnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4572012&ekey=883&xpn=US4788873&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=%252B9Z0Qbt5zy%252BseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=HoYoRE1h+FtyXcoRVZd63xX4n5EyVake66kX6Irr/skRMo5gnoYOkZCw0KNmkdc6UtJZQSfwUD0=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=%252B9Z0Qbt5zy%252BseLHW8WjXjnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4572012&ekey=883&xpn=US4572012&kind=A

©Questel - FAMPAT Page 9 2019/11/26

LANEY ROY N

Family 5/100 - FAMPAT - ©Questel
Title

(W0201630727)

Mobilized tail bearing pumpjack
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CA2896907 Al 2015-10-07 CA2896907 E .f;? g @
Abstract

(W02016/030727)

A pumpjack includes a walking beam pivotally connected to a vertical support for oscillation in a generally vertical plane
about a first axis. A first end of the walking beam is connected to a sucker rod string. A carriage is movably mounted to the
walking beam to move back-and-forth along a length of a tail end of the walking beam. A pitman arm has a first end
pivotally connected to the carriage for rotation about a second axis and a second end pivotally connected to a crank arm. A
counterweight is mounted to the crank arm and a hydraulic ram is connected to the carriage to move the carriage back-
and-forth along the walking beam and establish reciprocation of the sucker rod string.

Inventors

MASON GARY
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Pumping unit with variable work stroke and return stroke torque factor characteristics
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Abstract

(US20060060011)

A pumping unit system having vertical sampson post, a walking beam pivotally supported at the upper end of the sampson
post and a horsehead affixed at a forward end thereof that supports a reciprocated sucker rod string, including a gear
reducer mounted at selectable positions on the walking beam and having a horizontally extending drive shaft, a crank arm
affixed to the drive shaft the spacing between a selectable length pitman rod having a first end secured to said crank arm
and a second end having a pitman bearing that is selectably mountable to a plurality of pitman bearing locations and a
prime mover connected to the gear reducer and wherein the characteristics of the pumping unit are determined by the
selectable position of the gear reducer, the selectable length of the crank arm, the selectable length of the pitman rod, and
the selectable pitman bearing location.

Inventors

JENSEN JAMES B
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(US4438628)

Pump jack drive apparatus
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A 1984-03-27 US4438628 B 1‘.'.'? i @

US4438628

Abstract
(US4438628)

A pump jack drive apparatus includes a pair of hydraulic cylinders connected to a walking beam of the pump jack for

reciprocating the horsehead, and a pair of microswitches or proximity switches which are closed by the walking beam at the

limits of the stroke thereof for controlling such stroke. The cylinders are driven and controlled by a pump and control unit

which includes a valve for feeding hydraulic fluid to one or the other of the hydraulic cylinders, a control cylinder for

controlling the valve, and two solenoid operated control valves for controlling movement of the control cylinder in response

to closing of the switches by the walking beam.
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Stowable walking beam pumping unit
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Abstract

(US6015271)

An improved beam pumping unit for pumping fluids from a well having a foldable support structure to allow storage of the
pumping unit in a low profile position. The beam pumping unit utilizes a walking beam pivoted on a central bearing, a drive
means connected to one end of the walking beam to oscillate the walking beam and a horsehead at the other end of the
walking beam for connection to the polished rod of the downhole pump. A foldable Samson post supports the central
bearing of the walking beam. The foldable Samson post allows lowering of the pumping unit from a first, fixed standing
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position in which the walking beam is raised for normal pumping operation and a second, fixed lowered position for storage.
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Beam pumping unit with geometry optimized for bearing stress reduction
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Abstract

(W02019/027614)

A pump jack includes a number of standard components that have been sized and configured according to unique relative
dimensions to produce a pump jack that reduces structural stress, increases bearing life and permits a lower cost of
manufacture. These geometric ratios can be used to express the relative size and spacing of the crankshaft, crank arms,
center bearing, equalizer bearing, walking beam and pitman arms. Pump jacks incorporating one or more of these
geometric ratios can be sized and scaled for a variety of pumping applications.

Inventors

VALENTINE GARNETT W

Latest standardized assignees - inventors removed

LUFKIN


https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20190040857&ekey=1432&xpn=US20190040857&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=pzyeVFH2CsBGnVivfIa07MRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcMlIpEiZR+7ps/J3aSBKS3mJjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=pzyeVFH2CsBGnVivfIa07MRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20190040857&ekey=1432&xpn=US20190040857&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=FLynQwluz5zYo88e7Sbcn5NXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=icjTorqguCCYBwgXtYVOY4nVC+dywuLYbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=FLynQwluz5zYo88e7Sbcn5NXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO2019027614&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UAIUSAPP&userid=KEOCA52E&key=US20190040857&ekey=1432&xpn=WO201927614&kind=A1

©Questel - FAMPAT Page 14 2019/11/26

Family 10/100 - FAMPAT - ©Questel

Title
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Pump jack system for oil well
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US4454778 A 1984-06-19 US4454778 E 1'.":? i @
Abstract
(US4454778)

A pump jack system for an oil well comprising a walking beam having one end connected to a vertical pump rod while
being pivoted intermediate its ends for rocking movement by means of a single vertical connecting arm driven through an
eccentric connection to a cushioned wheel, preferably a pneumatic tire. The latter is driven by a motor through pulley and
sprocket members which provide speed reduction to a horizontal drive shaft that engages across the surface of the wheel
to drive the same. The other end of the walking beam is provided with weights slidable along the beam into adjusted
positions for counterbalancing the forces imposed on the beam through the pump rod. The wheel is also suitably weighted
to counterbalance the weight of the connecting arm and its bearing on the wheel. To automatically deenergize the motor
when the pump rod is jammed in the well, a limit switch assembly is mounted on the beam adjacent the end at which the
pump rod is located. The motor and its drive train to the wheel, are mounted on the same support structure to permit easy
removal and replacement as a unit.
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Belt driven pumping unit
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Abstract

(US4743172)

A pumping unit has a drive train comprising a very large mass including large diameter series connected sheaves, one of
which is a large crank sheave. The crank sheave is directly connected to a pitman arm which oscillates a walking beam,
which in turn reciprocates a horsehead attached to a bridle. The bridle is connected to a polished rod associated with a
downhole pump. The crank wheel, pitman arm, and rocking beam are arranged respective to one another to cause the tail
bearing to oscillate predominantly in the second quadrant, and to cause the center of gravity of the pitman arm to be
located predominantly between the vertical axis of the crank wheel and the Samson post bearing. The geometry of the
crank wheel, pitman arm, and rocking beam provides substantially constant, positional of the polish rod on the downstroke,
with rapid positional occurring at peak polish rod velocity, which causes a longer downhole pump stroke because of the
induced elongation of the sucker rod string.
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Abstract

(US4534168)

A pump jack having a walking beam oscillated in a vertical arc by a hydraulic actuating cylinder that receives pressurized
hydraulic fluid from a variable displacement pump. The hydraulic actuating cylinder is controlled by a hydraulic valve having
an operating member mechanically shifted by a second hydraulic actuating cylinder near the end points of the pivotation
arc of the walking beam to reverse the direction of movement of the walking beam during the shifting of the operating
member of the hydraulic valve. The second hydraulic actuating cylinder is controlled by a second hydraulic valve that
transmits pressure to the second hydraulic actuating cylinder from the variable displacement pump and reverses the flow of
pressurized hydraulic fluid to the ports of the second hydraulic actuating cylinder near the end points of the pivotation arc of
the walking beam.

Inventors
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Title

(CA1193345)

Pump jack control apparatus

Publication numbers with kind code & date
CA1193345 A 1985-09-10 CA1193345 B C? i

Abstract

(CA1193345)

The flow of hydraulic fluid to the pump of a pump jack and consequently the stroke of the polished rod is controlled by a
pair of magnetic proximity limit switches mounted on the frame of the pump jack, and a magnet mounted on the polished
rod. Closing of one switch by the magnet actuates a relay, which connects a battery to a solenoid for opening a valve
through which hydraulic fluid is fed to one side of a double acting control cylinder. The control cylinder operates a pump,
which feeds hydraulic fluid to one of a pair of operating cylinders which move the walking beam, horsehead and polished
rod. Closing of the other switch reverses the flow of hydraulic fluid to the control cylinder which causes the pump to feed
hydraulic fluid to the other operating cylinder while taking oil from the first operating cylinder.
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Method and apparatus for oil well pumping
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US6386322 B1 2002-05-14 US6386322 E G? m Fsbl

Abstract

(US6386322)

A walking beam pumping system is disclosed wherein the pumping system's prime mover is gravity. In one embodiment,
the system comprises a walking beam pivotally coupled to a support structure at a pivot point substantially central along the
length of the walking beam. A counterbalance weight is disposed along the length of the walking beam. A position device is
provided for moving the counterbalance weight along at least a portion of the length of the walking beam. As the
counterbalance weight moves along the length of the walking beam, the beam's center of gravity is modulated. By
modulating the position of the counterbalance weight in an appropriate manner, the walking beam is caused to pivot back
and forth with respect to the support structure. A pumping assembly, for example a sucker rod string, is attached to one
end of the walking beam, such that as the walking beam pivots back and forth, the pumping system is actuated to pump
fluid out of, for example, an oil well bore. In one embodiment, the positioning device for moving the counterbalance weight
comprises a linear motor.

Inventors
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Title

(W0O2015117065)

System and method of monitoring and optimizing the performance of a well pumping system
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Abstract
(WO2015/117065)

A system for controlling a speed of a pump jack system (10) having a variable speed prime mover (32) includes a sensor
(60, 93) attached to the pump jack system (10). The sensor (60, 93) is capable of detecting an absolute position of a first
component (14, 44) of the pump jack system (10) relative to a second component (12, 50) of the pump jack system (10)
and configured to send a signal proportional to the sensed absolute position (47A, 147 A) and/or velocity (47B, 147B)
and/or acceleration (47C, 147C). The system (10) includes process circuitry (49, 149) configured to accept the signal and
perform a calculation related to absolute position (47A, 147 A) and/or velocity (47B, 147B) and/or acceleration (47C, 147C)
of the first component (14, 44) relative to the second component (12, 50). The system (10) includes a controller (72, 172)
that is configured to receive the signal from the process circuitry (49, 149) and configured to send a signal to the prime
mover (32) to adjust a rotational speed of the prime mover (32) and the position of the first component relative (14, 44) to
the second component (12, 50).
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(W02018136979)

Rear leg connection for beam pumping unit
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W02018/136979 A9 2018-09-27 WO02018136979
W02018/136979 A3 2018-08-16 W02018136979
W02018/136979 A2 2018-07-26 W02018136979
US20180202596 Al 2018-07-19 US20180202596
Abstract

(W02018/136979)
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A pump jack includes a base, a pedestal supported by the base and a Samson post that supports a walking beam. The
Samson post includes a front leg that is supported by the base and a connection bracket affixed to the front leg. The

Samson post further includes an adjustable rear leg that is connected between the connection bracket and the pedestal.
The rear leg can be rotated and shifted up and down within the connection bracket to ensure that the opposite end of the

rear leg is properly located on the pedestal.
Inventors
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Pumping unit with speed reducing means
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(US5829958)

A pumping unit comprising a supporting post and a walking beam, having a head end and a tail end, pivotally connected to
the post to allow for rocking of the beam about a horizontal pivot axis. The head end is connected to a vertical pump rod.
The walking beam is also connected to one end of an arm, the opposite end of which is connected to a drive assembly for
rocking of the beam about the horizontal pivot axis to reciprocate and produce a predetermined number of up and down
strokes per minute of the pump rod. The drive assembly includes a rotating power device connected by sheaves and belts
a transmission assembly whereby rotation of the power device is translated to a longitudinal force on the arm for rocking of
the beam. The drive assembly is further characterized by a speed reducer interpositionable between the power device and
the power transmission assembly to substantially reduce the number of up and down strokes per minute of the pump rod.
Inventors
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(US5105671)

Well pumping unit with adjustable balance beam
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Abstract

(US5105671)

A well pumping unit utilizing a walking beam that is longitudinally adjustable in length in order to vary the ratio of the length
between the fulcrum point of the beam and the end of the beam connected with a pump rod as compared to the length of
the beam between the pivot point and the point at which force is applied to the beam to oscillate it about the pivot point. By
telescopically adjusting the walking beam and at the same time moving the power unit connected with the walking beam,
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the beam can be balanced to enable minimum energy to be applied to the beam to operate a downhole pump. The length
of the connecting rod which connects a rotating eccentric powered by a power unit to the walking beam is adjustable in
length to compensate for variations in movement of the pump rod resulting from longitudinal adjustment of the beam. The
use of the unique features of this invention enables the horsepower requirements of a pump jack to be materially reduced
with this invention inquiring a smaller electric motor or other power unit such as a one hoursepower unit as compared to a 3
to 5 horsepower unit normally employed on a pump jack.
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Beam pumping unit and method of operation
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Abstract

(W02017/197321)

A control system for operating a beam pumping unit includes a strain gauge and a beam pumping unit controller. The strain
gauge is coupled to a Samson post of the beam pumping unit, and is configured to measure a Samson post strain. The
beam pumping unit controller is coupled to the strain gauge and is configured to operate the beam pumping unit to induce a
variable load on a rod of the beam pumping unit. Tire beam pumping unit controller is further configured to receive the
Samson post strain from the strain gauge and compute the variable load based on the Samson post strain.
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Abstract

(US4501119)

A pump jack of the type comprising a rocker arm pivotably mounted intermediate its ends on a support member, said
rocker arm being divided by said pivot mounting into a sucker-rod limb and a drive limb wherein the improvement
comprises a pneumatic motor pivotably attached to the drive support member and further pivotably attached to the
mounting base of the pump jack to provide the power to reciprocate the pump jack. The working fluid of said pneumatic
motor being natural gas which is available from the well casing of the well without any interference with the flow of the oil in
the oil tube of the well thereby making use of an energy source available at any oil well without having to provide gasoline
to drive a rotating type gasoline engine or electricity to drive an electric motor usually of the rotating variety. Also the stroke
of a pneumatic cylinder inherently smooths out and eliminates the shock loading at the extremes of motion at the piston
mounted to the sucker rods of such pump jack at the bottom of the well.
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Abstract

(EP2209994)

An improved apparatus and method are provided, for pumping fluids, such as water and/or hydrocarbons, from a

subterranean formation or reservoir, through use of a cranked rod pumping (CRP) apparatus for imparting reciprocating

substantially vertical motion to a rod of a sucker-rod pump having a pump stroke. The CRP apparatus includes a motor

driven cranked mechanical actuator arrangement. The cranked mechanical actuator arrangement includes a substantially

vertically moveable member attached to the rod of the sucker-rod pump for imparting and controlling vertical motion of the

rod of the sucker-rod pump. The actuator arrangement may include pneumatic counterbalancing.
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A pump jack drive apparatus includes a pair of hydraulic cylinders 15, 16 connected to a walking beam of the pump jack for

reciprocating the horsehead 10, and a pair of microswitches, or proximity switches which are closed by the walking beam at

the limits of the stroke thereof for controlling such stroke. The cylinders are driven and controlled by a pump and control

unit which includes a valve for feeding hydraulic fluid to one or the other of the hydraulic cylinders, a control cylinder for

controlling the valve, and two solenoid operated control valves for controlling movement of the control cyclinder in response

to closing of the switches by the walking beam.

(From GB2090925 A)
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Abstract

(W02019/005850)

A beam pumping unit includes an integrated base assembly that has a precast concrete pad and a support base partially
embedded within the precast concrete pad. The beam pumping unit further includes a pedestal supported by the support
base and a Samson post supported by the support base. Also disclosed is a method for making and assembling a beam
pumping unit near a wellhead. The method includes the steps of producing an integrated base assembly that has a support
base within a concrete pad, placing the integrated base assembly near the wellhead and securing a Samson post to the
integrated base assembly.
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Abstract

(US20010052704)
A power control system for a turbogenerator which provides electrical power to one or more pump-jack oil wells. When the

induction motor of a pump-jack oil well is powered by three-phase utility power, the speed of the pump-jack shaft varies
only slightly over the pumping cycle but the utility power requirements can vary by four times the average pumping power.
This power variation makes it impractical to power a pump-jack oil well with a stand-alone turbogenerator controlled by a
conventional power control system. This power control system comprises a turbogenerator inverter, a load inverter, and a
central processing unit which controls the frequency and voltage/current of each inverter. Throughout the oil well's pumping
cycle, the central processing unit increases or decreases the frequency of the load inverter in order to axially accelerate
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and decelerate the masses of the down hole steel pump rods and oil, and to rotationally accelerate and decelerate the
masses of the motor rotors and counter balance weights. This allows kinetic energy to be alternately stored in and
extracted from the moving masses of the oil well and allows the oil pumping power to be precisely controlled. Historical
data on the load inverter's frequency versus time profile throughout previous pumping cycles, which resulted in nearly
constant turbogenerator power requirements, is utilized to further reduce variations in power.
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Abstract

(US4406122)

The preferred embodiment is directed to an oil well pumping apparatus incorporating a walking beam having a horsehead
at one end which connects to the sucker rods in the oil well. The opposite end of the walking beam is supported on a fixed
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pivot. A hydraulic and pneumatic combination unit connects from a supporting platform to a central point on the beam to
raise and lower the beam. The improved apparatus utilizes air pressure to balance the static load on the apparatus and
dynamically strokes the sucker rod string by imparting a reciprocating motion through hydraulic power applied at a specified
rate to raise and lower the walking beam. A pump and motor system for a closed hydraulic loop is included. Alternate
preferred embodiments are disclosed. In one form, a lubricating system is incorporated. First and second alternate forms of
pickoff apparatus which powers the pneumatically balanced pumping apparatus is also included.
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Abstract

(US4377092)

A deep well pump jack having a walking beam pivotally mounted on a Samson post with sucker rods depending from one
end of the walking beam and a counterbalancing weight carried by the other end of the walking beam, and a prime mover
is provided to rock the walking beam up and down in operation through pumping cycles. During pumping cycles, the
counterbalancing weight is moved or driven in movement relative to the walking beam such that the center of gravity of the
counterbalancing weight follows a vertical pattern of movement throughout each pumping cycle wherein the center of
gravity travels in a substantially straight line while traveling upward and in a line of curvature directed outwardly away from
the Samson pivot while traveling downward to compensate for the varying loads placed on the prime mover during each
pumping cycle.
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Abstract

(EP2035702)

An apparatus and method for pumping fluids, such as water and/or hydrocarbons, from a subterranean formation or
reservoir, include a linear rod pump having a mechanical rack and pinion drive arrangement, adapted for attachment to a
pumping mechanism, such as the polished rod at the top of a rod string in a hydrocarbon well. The rack gear, of the rack
and pinion drive arrangement, is adapted for connection to, and movement with, the polished rod. The pinion gear does not
translate with the rack gear, and is driven by a reversible motor for affecting up and down reciprocating motion of the rack
gear and pumping mechanism. Some forms of the invention include a compressible gas counter-balance arrangement.
Some forms of the invention include an electronic drive configured for dealing with electric power generated by the motor
during a portion of the pumping cycle.
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Abstract

(US20020030364)

A power control system for a turbogenerator which provides electrical power to one or more pump-jack oil wells. When the
induction motor of a pump-jack oil well is powered by three-phase utility power, the speed of the pump-jack shaft varies
only slightly over the pumping cycle but the utility power requirements can vary by four times the average pumping power.
This power variation makes it impractical to power a pump-jack oil well with a stand-alone turbogenerator controlled by a
conventional power control system. This power control system comprises a turbogenerator inverter, a load inverter, and a
central processing unit which controls the frequency and voltage/current of each inverter. Throughout the oil well's pumping
cycle, the central processing unit increases or decreases the frequency of the load inverter in order to axially accelerate
and decelerate the masses of the down hole steel pump rods and oil, and to rotationally accelerate and decelerate the
masses of the motor rotors and counter balance weights. This allows kinetic energy to be alternately stored in and
extracted from the moving masses of the oil well and allows the oil pumping power to be precisely controlled throughout the
pumping cycle, resulting in a constant turbogenerator power requirement.
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Title

(W0201974994)

Linear drive beam pumping unit
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Abstract
(W02019/074994)

A beam pumping unit includes a base, a Sampson post supported by the base, a walking beam pivotably supported by the
Sampson post and a horsehead on the front end of the walking beam, The horsehead is connected to a polished rod that
extends through a wellhead to a subsurface pump. Tile beam pumping unit includes a linear drive unit connected between
the base and the Sampson post to force the walking beam to rock up and down on the Sampson post. The linear drive unit
includes a linear drive system and an integrated pneumatic counterbalance system.
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Abstract

(US5316085)

A system for recovering subterranean fluids from a site contaminated by hazardous waste is disclosed. The system for
recovering the fluids in a wellbore comprises pump unit means for pumping the subterranean fluid from the wellbore, liquid
level sensing means for sensing the liquid level within the wellbore, and activation means for activating the pumping unit
means in response to the fluid level sensing means. The system may also include microprocessor means for storing and
interpreting the data from the sensing means.
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Pumpjack dynamometer and method
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Abstract

(US6176682)

A dynamometer readout (42, 46) and method is disclosed for obtaining dynamometer information (110) related to
pumpjacks (10). For this purpose, a change of pivotal direction of the walking beam (18) may be detected by processor
(82) utilizing an encoder component (60) with spaced slots (64) therein and light signal devices (68, 70, 72, 74) positioned
to have a spacing different from that of the spacing of the slots (64). Software techniques filter out effects of stray
mechanical vibrations. An infrared transceiver (46, 50, 100) of a preferred embodiment includes a radio frequency carrier
generator (90) and modulator (88) that produces an infrared signal receivable by a low cost consumer radio receiver. The
radio frequency modulation technique for infrared signals (96) and related filtering (98, 102, 104) condition formatted
infrared signals for utilization in daylight and through a car window for drive-by downloading of data to second computer
(108).
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Belt driven pumping unit
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Abstract

(US4723452)

A pumping unit has very large series connected crank and flywheel sheaves. The crank sheave is connected to oscillate a
walking beam which reciprocates a horsehead attached to a bridle. The bridle is connected to a polished rod associated
with a downhole pump.
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Turbogenerator power control system
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Abstract
(US6325142)
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A power control system for a turbogenerator which provides electrical power to one or more pump-jack oil wells. When the
induction motor of a pump-jack oil well is powered by three-phase utility power, the speed of the pump-jack shaft varies
only slightly over the pumping cycle but the utility power requirements can vary by four times the average pumping power.
This power variation makes it impractical to power a pump-jack oil well with a stand-alone turbogenerator controlled by a
conventional power control system. This power control system comprises a turbogenerator inverter, a load inverter, and a
central processing unit which controls the frequency and voltage/current of each inverter. Throughout the oil well's pumping
cycle, the central processing unit increases or decreases the frequency of the load inverter in order to axially accelerate
and decelerate the masses of the down hole steel pump rods and oil, and to rotationally accelerate and decelerate the
masses of the motor rotors and counter balance weights. This allows kinetic energy to be alternately stored in and
extracted from the moving masses of the oil well and allows the oil pumping power to be precisely controlled. Historical
data on the load inverter's frequency versus time profile throughout previous pumping cycles, which resulted in nearly
constant turbogenerator power requirements, is utilized to further reduce variations in power.
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Load shedding control system for pumps
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Abstract

(W02018/140795)

A method for controlling a pumping system includes a pump, a pump motor, a generator that provides power to the pump
motor and an engine that drives the generator. The method includes the steps of operating the pump at a first operational
speed, detecting a transient high load event, reducing the speed of the pump to a second operational speed, detecting the
end of the transient high load event, and increasing the speed of the pump to the first operational speed.
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(W0201826706)

Method of determining pump fill and adjusting speed of a rod pumping system
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Abstract

(W02018/026706)

A method and system for determining the pump fillage of a sucker rod pumping system using torque feedback when
pumping wellbore fluids from the particular well on which the sucker rod pumping system is installed. During the pump
stroke, a microprocessor samples torque of the pump's mechanical system at an associated horsehead position at regular
intervals and once the stroke is completed the raw torque samples and associated horsehead positions are placed in an
array, the array of raw torque samples and horsehead positions can be filtered by the microprocessor into a second filtered
array and then converted by the microprocessor into a rotatum array(derivative of torque with respect to time) of one or
both of the raw or filtered arrays and stored as a rotatum array. The down stroke portion of the rotatum array is then
analyzed by the microprocessor to determine the horsehead position when the piston of the down hole pump encounters
wellbore fluid in the well (pump fillage). The microprocessor, based on the determined pump fillage, adjusts the speed of
the pumping system to maintain an optimal pump fillage determined to be the most economical for the particular well on
which the sucker rod pumping system is installed.

Inventors

SOBIN ZACKERY

GUIMOND SCOTT

REDMOND JAMES
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Pump jack
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Abstract

(US4502343)

A pump jack having a resiliently mounted speed reducer. The pump jack comprises a frame, a sampson post, and a
walking beam pivotally mounted on the sampson post. Crank shaft bearings are securely mounted on the sampson post. A
speed reducer is resiliently mounted to the sampson post and coupled to the crank shaft extending through the crank shaft
bearings. Thus, non-torsional forces are transferred to the sampson post, reducing wear on the speed reducer and
obviating the necessity of a speed reducer of large size. This results in decreased power necessary to run the pump jack.
This also allows the use of a single pitman rod configuration, which is subject to less wear than previous double pitman
configurations.

Inventors

DINGFELDER ALAN W

Family 37/100 - FAMPAT - ©Questel

Title

(US9033676)

Method and system for optimizing downhole fluid production
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US9033676 B2 2015-05-19 US9033676 E -f:? m @
US20130151216 Al 2013-06-13 US20130151216 E 'l'.":? i @
Abstract
(US20130151216)

A method and system for pumping unit with an elastic rod system is applied to maximize fluid production. The maximum
stroke of the pump and the shortest cycle time are calculated based on all static and dynamic properties of downhole and
surface components without a limitation to angular speed of the prime mover. Limitations of structural and fatigue strength
are incorporated into the optimization calculation to ensure safe operation while maximizing pumped volume and
minimizing energy consumption. Calculated optimal prime mover speed is applied to the sucker rod pump by means of
beam pumping, long stroke or hydraulic pumping unit by controlling velocity, acceleration and torque of the electric prime

mover or by controlling pressure and flow rate in hydraulically actuated sucker rod pumping system.
Inventors

PALKA KRZYSZTOF
CZYZ JAROSLAW A
Latest standardized assignees - inventors removed
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Turbogenerator/motor controller with ancillary energy storage/discharge
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(US6031294)

A turbogenerator/motor controller with a microprocessor based inverter having multiple modes of operation with an energy
storage and discharge system including an ancillary electric storage device, such as a battery, connected to the generator
controller through control electronics. Electrical energy can flow from the ancillary electric storage device to the
turbogenerator controller during start up and increasing load and vice versa during self-sustained operation of the
turbogenerator. When utility power is unavailable, the ancillary electric storage device can provide the power required to
start the turbogenerator. When a load transient occurs, the gas turbine engine and the ancillary electric storage device
provide the power required to successfully meet the transient.

Inventors

GEIS EVERETT R

PETICOLAS BRIAN W

WACKNOV JOEL B
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Title

(CA2227707)

Control apparatus for a pump
Images
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Abstract

(CA2227707)

A control apparatus for a pump includes hydraulic cylinders connected to the pump. Movement of pistons within the
hydraulic cylinders between extended and retracted positions provide motive force to the pump. A drive motor is provided
with a rotary output shaft on which is mounted a cam. A control valve has an actuator arm which engages the cam. When
the actuator arm is in a first position hydraulic fluid is supplied to the hydraulic cylinders to moving the piston to an
extended position. When the actuator arm is in a second position hydraulic fluid is supplied to the hydraulic cylinders to
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move the piston to a retracted position. Movement of the actuator arm is governed by rotational movement of the cam.

Inventors
BORLE DEL

Family 40/100 - FAMPAT - ©Questel

Title
(W0200741823)

Method and system for optimizing downhole fluid production
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Abstract

(W0O2007/041823)

A method and system for pumping unit with an elastic rod system is applied to maximize fluid production. The maximum
stroke of the pump and the shortest cycle time are calculated based on all static and dynamic properties of downhole and
surface components without a limitation to angular speed of the prime mover. Limitations of structural and fatigue strength
are incorporated into the optimization calculation to ensure safe operation while maximizing pumped volume and
minimizing energy consumption. Calculated optimal prime mover speed is applied to the sucker rod pump by means of
beam pumping, long stroke or hydraulic pumping unit by controlling velocity, acceleration and torque of the electric prime
mover or by controlling pressure and flow rate in hydraulically actuated sucker rod pumping system.
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Abstract

(W02016/107593)

Disclosed are a digitized automatically controlled oil-pumping method and a balance-shifting digitized pumpjack, said
pumpjack comprising a main engine (15), a decelerator (8), a crank (9), a connecting rod (6), a walking beam (3), a
balance arm (7), a derrick (5), a counterweight (2), a base (12), brake equipment (13), a wireline (1), a load sensor (17), a
stroke measurer, a safety stop device, and a digital control box (14). A movable counterweight box (28) travels left and right
on the balance arm (7), automatically balancing load at the point of suspension, and pump stroke is automatically adjusted
according to variations in pump fill-height. Features include safety and reliability, convenience of operation, enhanced oil
well production and balance rates, energy economies and reduced consumption.
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Abstract

(EP2917472)

There is provided a method and system to determine the position of a sucker rod pumping system without a position

sensing device during production pumping. A pump control system of the sucker rod pumping system includes a controller

coupled to a database, with the controller configured to access an rxless torque value in the database. With the stored

rxless torque value representative of toggle points of the crank arm during an initial calibration pumping cycle, the controller

further is configured to continuously sample the rxless torque value of the system and determine the crank arm position in

relation to the sample rxless torque value. The controller adjusts the pumping system for optimal operations, without a

crank arm position sensor during production pumping by identifying a toggle point and setting the crank arm position

estimate equal to the value corresponding to the crank position at the identified toggle point.
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Abstract

(EP2971771)

An apparatus and method for pumping fluids with a winched rod pumping apparatus for imparting reciprocating

substantially vertical motion to a rod of a sucker-rod pump. A winched rod pumping apparatus, includes a motor driven

winch drum and cable mechanical actuator arrangement. The winch drum and cable mechanical actuator arrangement

includes a substantially vertically moveable member attached to the rod of the sucker-rod pump. The vertical moveable

member is coupled to one end of the cable and the other end of the cable is coupled to the winch drum. The winch drum is

configured to rotate in one direction to index the rod in a vertical up direction and to index the rod in a vertical down

direction, with the winch drum completing at least one full rotation and the rod completing one cycle. The rod cycle is in

relation to a pumping cycle for the down hole pump.
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IN201847021467 A 2018-06-15 IN201847021467
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US20170167482 Al 2017-06-15 US20170167482
W02017/100669 Al 2017-06-15 WO0O2017100669
Abstract

(W02017/100669)
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A controller for operating a rod pumping unit includes a processor configured to operate the rod pumping unit at a pumping

profile speed. The processor is further configured to compute a first downhole dynamometer card from surface

measurements at the rod pumping unit. The processor is further configured to compute a second downhole dynamometer

card from the surface measurements. The processor is further configured to validate at least one of the first downhole

dynamometer card and the second downhole dynamometer card based on a rod pumping unit condition.
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Pumping device for oil well
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Publication numbers with kind code & date
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Abstract

(CN2890412)

The utility model of a pumping device for oil well comprises a power mechanism, a crank web wheich is connected to the
power mechanism through a transmission mechanism, the crank web can rotate around a stationary axle line on one end,
a crank balancing weight, which is installed on the crank web and separated from the stationary axle line, a walking beam,
which is supported by a pedestal pivotably, a walking beam balancing weight which is installed on the walking beam,and a
connection rod, one end of the connection rod is articulated on the crank web, the other end is articulated to the walking
beam and the walking beam comprises a part 1 and part 2 mutually connected.

Inventors

ZHANG ZHIPING

GUO ZHAOYONG
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Title

(US4492126)

Variable leverage oil field pump jack
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Publication numbers with kind code & date

US4492126 A 1985-01-08 US4492126 E 5? g @

Abstract

(US4492126)

In a heavy-duty pump jack as used in oil well pumping, a leverage beam is oscillated by a motor-driven crank and the
leverage beam acts upon the walking beam through an adjustable stroke controller.

Inventors

DAVIS C ARTHUR

Family 47/100 - FAMPAT - ©Questel
Title

(US4461187)

Pump jack
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Publication numbers with kind code & date
uUS4461187 A 1984-07-24 US4461187 E {:? m ngl
Abstract
(US4461187)

A pump jack comprises a rocker arm one end of which is fixed to the upper end of a sucker rod. The other limb of the
rocker arm has rigidly affixed thereto a downwardly-extending drive support member and a large driven pinion is
eccentrically and rotatably mounted at the lower end of this drive support member. The driven pinion is engaged by a
chain, which also passes around a driving pinion fixed to the base of the pump jack. This drive arrangement reduces the
acceleration and shock loadings imposed upon the sucker rod at the beginning of its upstroke and reduces the size and
cost of the gearbox necessary to connect a prime mover to the driving pinion.

Inventors

STANTON GEORGE E

Latest standardized assignees - inventors removed
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Title

(US4354397)

Sucker rod shock absorber
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US4354397 A 1982-10-19 US4354397 E 5? il @

Abstract

(US4354397)

A shock absorber apparatus connected in series relationship respective to the polished rod and bridle of a pumpjack unit.
The shock absorber includes a housing within which there is supported a plurality of resilient packer members stacked in
sandwiched relationship. The packer members have an axial passageway formed therethrough, with the passageway of
each packer member being aligned with one another, so that the polished rod is telescopingly received therethrough. The
bottom of the housing is supported by the bridle, while the polished rod is supported by a plate member which bears
against the uppermost packer member. This places all of the resilient packer members in compression, with the force of the
compression being proportional to the weight of the sucker rod.

Inventors
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Title

(US6655224)

Downward offset barbell type walking beam compositively balance oil pump
Images

Publication numbers with kind code & date
US6655224 Bl 2003-12-02 US6655224 B C? i @

Abstract

(US6655224)

A downward offset barbell type walking beam compositively balance oil pump, in which at the rear end of the walking beam
is mounted a downward offset barbell type balancing device consisting of a shoe plate, a cross shaft and balancing pieces,
retains most of the structure of the conventional walking beam oil pump, and has a compact structure, a wide range of
moment change, an advantage of saving electricity to a degree of more than 40 percent, and is safe and reliable for
operation. The present invention can be applied to the renovation of variety of conventional walking beam oil pumps, used
in oil fields, outphase crankshaft oil pumps and walking beam compositively balance oil pumps for the purpose of energy-
saving or of promotion of the capacity for oil extraction of the above-mentioned oil pumps.
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Family 50/100 - FAMPAT - ©Questel
Title

(US4321837)

Auxiliary counter balance for well pump
Images

Publication numbers with kind code & date
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Abstract

(US4321837)

A well pump having a walking beam operated by a pitman and crank, the latter of which has a main counter weight
connected to its end for counter balancing the weight of the rod string and one-half of the weight of the fluid pumped. An
auxiliary counter weight is coupled to the crank between its driving shaft and the main counter weight and is rotated relative
to the crank to aid in counter balancing the remaining portion of the fluid pumped.

Inventors
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Family 51/100 - FAMPAT - ©Questel

Title
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Oil-well pump instrumentation device and surface card generation method
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Publication numbers with kind code & date
W02019/053513 A9 2019-06-27 WO0201953513 B {:? i Fsbl
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Abstract
(W02019/053513)

A pumpjack monitor includes a processor and memory, a communicator for communicating with other monitors and a
server, a sensor module having at least a strain gauge and accelerometers for determining vibration and position of the
monitor. Other sensors may be internal, including sensors for polished rod rotation, or gas, or external and linked to the
monitoring device wirelessly. Some embodiments serve as network hubs or bridges for other monitors. The server is
configured to generate surface cards. A method for monitoring of pumpjacks uses the monitor to sense changes in
pumpjack parameters, and communicate the changes to a server when changes exceed configurable thresholds. Some
embodiments include determining location with GPS and/or relaying signals from other monitoring devices, smart power
management, gas sensing, and relaying of signals from external wireless-equipped sensors such as valve position
sensors, oil level sensors, and pressure sensors.

Inventors
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Family 52/100 - FAMPAT - ©Questel

Title

(US4381695)

Hydraulically operated pump jack with holding valves and control assembly
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Publication numbers with kind code & date
US4381695 A 1983-05-03 US4381695 E 6? i @

Abstract

(US4381695)

A hydraulically operated pump jack utilizing dual hydraulically operated piston and cylinder assemblies for pivoting the
beam of the pump jack and including a unique control arrangement associated with a reversing valve for controlling
operation of the piston and cylinder assemblies. The control arrangement includes a hydraulically operated holding valve
incorporated into each of the conduits between the reversing valve and the hydraulically operated piston and cylinder
assemblies combined with a control piston and cylinder assembly for controlling the operation of the holding valves. A
manually operated valve assembly is also incorporated into each conduit to enable conversion of either or both of the
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piston and cylinder assemblies from double acting to single acting. The control arrangement also includes a unique
mechanism for operating the reversing valve automatically with this mechansim including a structure enabling manual
disengagement of the automatic operating mechanism for the reversing valve with the reversing valve being capable of
manual operation after such disengagement.

Inventors

OGLES ETHRIDGE F

Latest standardized assignees - inventors removed
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Family 53/100 - FAMPAT - ©Questel

Title

(US20170037845)

Controller and method of controlling a rod pumping unit
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(US20170037845)

A controller for operating a rod pumping unit at a pump speed. The controller includes a processor configured to operate a
pump piston of the rod pumping unit at a first speed. The processor is further configured to determine a pump fillage level
for a pump stroke based on a position signal and a load signal. The processor is further configured to reduce the pump
speed to a second speed based on the pump fillage level for the pump stroke.

Inventors

AL ASSAD OMAR

BLOM ROGIER SEBASTIAAN

HUGHES GARY

BARTON JUSTIN EDWIN

WESTERKAMP PETER

Latest standardized assignees - inventors removed

GENERAL ELECTRIC

Family 54/100 - FAMPAT - ©Questel

Title

(US4121471)

Rotating horsehead for oilfield pumping unit
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Abstract

(US4121471)

A generally elliptical wheel is rotatably attached to the walking beam of an oilfield pumping unit in substantially the same
position as a conventional horsehead. A polished rod cable sling is attached at one end to a polished rod hanger, the other
end of the rod cable being trained over the front circumferential portion of the wheel and attached to an upper portion
thereof. An anchor cable sling is attached at one end to a ground anchor located below the wheel, the other end of the
anchor cable being trained over the back circumferential portion of the wheel and attached to the upper portion thereof.
Rotation of the elliptical wheel in opposite directions on the upward and the downward movement of the walking beam
causes the stroke of the polished rod to exceed the extent of movement of the walking beam by a substantial amount.
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The shape of the wheel is selected so that the torque exerted on the wheel by the polished rod cable is substantially equal
and opposite to that exerted by the anchor cable at all positions of the wheel.

Inventors

CHANCELLOR FORREST E

Family 55/100 - FAMPAT - ©Questel

Title

(US5409356)

Well pumping system with linear induction motor device
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Abstract

(US5409356)

Fluid wells, particularly oil wells, exert heavy shock loads on the string of sucker rods extending down to the fluid pump
located adjacent to the producing formation. A conventional rocker arm must lift the sucker rods the column of oil in the
casing plus the weight of the fluid pump, overcome the inertial load and then come to a stop before reversing the stroke.
The employment of linear induction motors to reciprocate the oil well rocker arm and then operate as a generator on the
reverse stroke reduces the shock loading and the returns the generated electrical energy to the well pumping system. The
instant invention greatly reduces the maintenance costs of a conventional oil well and provides greater efficiency of the well
pumping system.

Inventors

MASSIE LEWIS E

Family 56/100 - FAMPAT - ©Questel

Title

(US20170268500)

Controller and method of controlling a rod pumping unit
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Abstract

(US20170268500)
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A controller for operating a rod pumping unit at a pump speed. The controller includes a processor configured to operate a

pump piston of the rod pumping unit at a first speed. The processor is further configured to determine a pump fillage level

for a pump stroke based on a position signal and a load signal. The processor is further configured to reduce the pump

speed to a second speed based on the pump fillage level for the pump stroke.

Inventors
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Title

(US4238966)

Belt drive for pump jack
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Abstract

(US4238966)

The pump drive mechanism provides a high reduction drive from a continuous operating motor to a crank arm to oscillate
the counterbalanced jack for a pump as used in the oil field. The drive utilizes three series of belts to obtain a reduction of
190 to 1. The belt drive reduces downtime and improves the efficiency of drives for pump jacks.

Inventors
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Family 58/100 - FAMPAT - ©Questel

Title

(US4727760)

Connection between the equalizer beam and the walking beam of a walking beam type oil well pumping unit
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Publication numbers with kind code & date
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Abstract

(US4727760)

The invention is directed to a connection between the equalizer beam and the walking beam in a walking beam type oil well
pumping unit, the walking beam having a tail shaft rotatably mounted generally perpendicular to the longitudinal axis of the
beam. The connection comprises an equalizer beam and two support members spaced from one another lengthwise of the
equalizer beam and rigidly secured to the beam, each support member having an arm extending outwardly toward the
other support member, and each arm having a curved downwardly-facing bearing surfaces adapted to be engaged by a
respective end of the tail shaft. A retainer associated with each support member holds its respective end of the tail shaft in
engagement with the downwardly-facing bearing surface when forces tending to separate the shaft from the bearing
surface are applied to the shaft.

Inventors
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Title

(US20160265321)

Well Pumping System Having Pump Speed Optimization
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Abstract
(US20160265321)

An oil well pumping system having stroke optimization is provided. The system includes a downhole pump residing within a
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wellbore, and a rod string extending down into the wellbore and connected to the pump. The system also includes a well
head having an actuator configured to reciprocate the rod string and connected downhole pump as upstrokes and as
downstrokes, and a pump stroke controller. The pump stroke controller is configured to adjust a speed of the upstroke and
a speed of the downstroke in response to signals indicative of pump fillage. In one aspect, the pump stroke controller tunes
the pumping speed to match an average in-flow of production fluids into the pump over a multiple hour period to provide an
optimum speed. A method for optimizing pumping speed at a wellbore is also provided herein.

Inventors

ELMER WILLIAM G
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Title

(US3789679)

Pumping unit safety guard
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Abstract

(US3789679)

A brace bar is placed between pitmans of a pump jack to maintain the crossbeam in proper position in the event one of the
wrist pins holding one of the pitmans to the crank arm comes loose.

Inventors
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Title

(US4601640)

Oil well pump
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Abstract

(US4601640)

An oil pump assembly having an adjustable production rate and capable of long stroke, low stroke per minute pumping
rates, comprising a reciprocating pumping rod in a well hole, a counterbalancing mechanism for reducing the power
needed to pump oil by the pumping rod, a driving mechanism to drive the reciprocating pumping rod and the
counterbalancing mechanism, including a first cable and a second cable, to drive the reciprocating pumping rod and the
counterbalancing mechanism, respectively, a speed control for the driving mechanism, and a dwell mechanism for the
driving mechanism.
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High slip prime mover for pumpjack apparatus
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Abstract

(US3867846)

Pumpjack apparatus for reciprocatingly driving a plunger comprising a low slip electric motor connected to a gear reduction

assembly by a torque converter, with the gear reducer cranking a walking beam so as to effect reciprocatory motion
thereof. The combination of a low slip motor and a torque converter provides more slip than can be attained with a
conventional high slip electrical motor, and also imposes less peak torque loads upon the gear reduction system.
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A closed system for generating energy comprising a reservoir, a penstock, and a turbine uses a beam pump to pump the

water back to the reservoir. The pump comprises a central vertical support, at least one piston connected to a horizontal

rotating or walking beam by way of rocker bolts and linking rods. The reservoir and penstock provide means to power the

turbine, the system being regulated by control means. Post-turbine, the fluid, under pressure caused by the shape of the

pipes, enters the bottom of one or more piston cylinder, causing the piston to rise and the walking beam to rotate or

oscillate about its fulcrum. Hydraulic rams, high tension compression springs act as anti-stall devices or drive inputs,

providing energy to the walking beam.
(From GB2553662 A)
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Abstract
(W02019/036312)

A beam pumping unit includes an integrated base assembly that has a unitary pedestal, a Samson post supported by the
integrated base assembly and a gear box supported by the integrated base assembly. The integrated base assembly
further includes a front connection plate and a pedestal connection plate that are configured to provide a bolted support to
the Samson post. The front connection plate and the pedestal connection plate can be secured to the integrated base
assembly with a series of embedded tubular anchors.
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A method and pumping unit for use with an inclined wellhead. Proper address of the wellhead is accomplished through

incorporation of an elbow-shaped walking beam. The forward section of the walking beam is fabricated such that its

longitudinal axis is angled to address the inclination of the wellhead. The rearward section of the walking beam and the

four-bar linkage system remains unchanged relative to a prior art pump jack intended for vertical wells. This modification is

a simple and effective means of addressing an angled wellhead while preserving the well-known operating characteristics

of a prior art pumping unit. Torque factors, polished rod position, speed, acceleration, stroke length, and effective

counterbalance remain unchanged.
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Title

(CA2954193)

Method and system for controlling stroke length and stroke speed in a conventional pump jack
Images

Publication numbers with kind code & date
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Abstract

(CA2954193)

A method and system for determining the exact relative position of a conventional beam style pump jack for the purpose of
controlling stroke length and stroke speed, without changing the main mechanical characteristics of the pump jack. This
same method and system allows for remote data gathering, analysis of data, and remote control of beam style pump jacks.
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An oil pump assembly having an adjustable production rate and capable of long stroke, low stroke per minute pumping

rates, comprising a reciprocating pumping rod in a well hole, a counterbalancing mechanism for reducing the power

needed to pump oil by the pumping rod, a driving mechanism to drive the reciprocating pumping rod and the

counterbalancing mechanism, including a first cable and a second cable, to drive the reciprocating pumping rod and the

counterbalancing mechanism, respectively, a speed control for the driving mechanism, and a dwell mechanism for the

driving mechanism.

Inventors
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Abstract

(EP3362686)

A tandem motor linear rod pumping apparatus for imparting reciprocating, substantially-vertical motion to a pump rod for a

sucker-rod pump. The tandem motor linear rod pumping apparatus includes first and second linear mechanical actuator

systems disposed in a single housing. These linear mechanical actuator systems impart and control vertical motion of the

pump rod. Each linear mechanical actuator system includes a rack and pinion gearing arrangement. Each rack is

operatively connected with two pinions. Each pinion is operatively connected to a motor. Rotation of the two motors in a

first direction results in an upward motion of the rack and connected sucker rod pump. Rotation of the two motors in a

second direction, opposite the first direction, results in a downward motion of the rack and sucker rod pump. The tandem

motor linear rod pumping apparatus includes at least one electronic controller to control the operation of the two motors.
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Images


https://permalink.orbit.com/RenderStaticFirstPage?XPN=TEHMO24HRRSTUWvTldMj4cRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcMqs0enHyuxVM/J3aSBKS3mJjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=TEHMO24HRRSTUWvTldMj4cRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=US20190120217&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=TEHMO24HRRQKB0SjLfempMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcMqs0enHyuxVLxtUVS6odf4JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=TEHMO24HRRQKB0SjLfempMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=US20190120218&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=0kLYhsWKY%252BTxGTj4GEhB%252BTNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=f5oUxLKAEQqMRGK44MvSD7aa7teVYIYQWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=0kLYhsWKY%252BTxGTj4GEhB%252BTNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=US10197048&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nV02oh620pnWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=vSBnex56Uu2iwqRL79q+DHmXtI+wKb3KNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nV02oh620pnWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP16856188
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=EP3362686&kind=A4
https://permalink.orbit.com/RenderStaticFirstPage?XPN=Bhpayc7gplFQM51iImWTxsExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=TbRcahlFzOWW3unCA5yAeAWH2VZ/cDbNmxsf0sXoXi1mEGd2oFfDlEUEMbufsQ83ejK4O80oWQs=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=Bhpayc7gplFQM51iImWTxsExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
https://gru.inpi.gov.br/e-inpi/internetCliente/Principal.jsp
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=BR112018007311&kind=A2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=aERSWcyiLOmFEix0HPeWaZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=UpQeu/3PQlblVwy33+2gKYnVC+dywuLYbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=aERSWcyiLOmFEix0HPeWaZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://www.eapo.org/en/
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=EA201890948&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nV02oh620pnWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=vSBnex56Uu2iwqRL79q+DKCa4vFyxJplNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nV02oh620pnWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/espacenet/application?number=EP16856188
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=EP3362686&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=o9yB%252BsUOqAsk6mRjX89I3rmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=jU6hsZbekagvwApL8vg1ggMqfaYWomYVbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=o9yB%252BsUOqAsk6mRjX89I3rmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=MX2018002491&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=Bhpayc7gplFQM51iImWTxsExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=TbRcahlFzOWW3unCA5yAeAWH2VZ/cDbNdwxL5LH0Py1mEGd2oFfDlEUEMbufsQ83ejK4O80oWQs=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=Bhpayc7gplFQM51iImWTxsExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
https://gru.inpi.gov.br/e-inpi/internetCliente/Principal.jsp
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=BR112018007311&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=5Uob%252FsFEIw2K5frfgNGEhbmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=OseQCaeVQ7x5+0bNcQtCVN0P/F2Pwh1EkaV0SMUACwOCCKReMmHu7KbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=5Uob%252FsFEIw2K5frfgNGEhbmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://pericles.ipaustralia.gov.au/ols/auspat/quickSearch.do?queryString=2016338398
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=AU2016338398&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nIqY0JePK5Q1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=hu5MDWnAutoZBTQIqRs5r6Ca4vFyxJplNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nIqY0JePK5Q1zTc2PWcWRHfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=AR-106329&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=%252FtlTw53w%252BU3VNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=mHV0KLC0kyciCVI8+V6+HqCa4vFyxJplNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=%252FtlTw53w%252BU3VNtz%252BuaPnF3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://www.ic.gc.ca/opic-cipo/cpd/eng/patent/3001560/summary.html?type=number_search
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=CA3001560&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=wZ%252Fhg0oySARo6aHTTXKsSMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcNwVolsrye1BTkuDREcUBY0JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=wZ%252Fhg0oySARo6aHTTXKsSMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=US20170107979&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=F1wVqpoU6J%252BmI7SBxNQuVpNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=icjTorqguCATlQOeGX7rdonVC+dywuLYbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=F1wVqpoU6J%252BmI7SBxNQuVpNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO2017066440&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10197048&ekey=946&xpn=WO201766440&kind=A1

©Questel - FAMPAT Page 83 2019/11/26

RS TR RS I

Publication numbers with kind code & date
US4363605 A 1982-12-14 US4363605 E 5? il @

Abstract

(US4363605)

Apparatus for generating an electrical signal which is proportional to the tension in a bridle which supports a string of
sucker rod associated with a pumpjack unit. The apparatus includes a main frame having a load cell mounted thereto, and
opposed cable engaging arms, one of which extends from the load cell to a cable of the bridle. The two arms place the load
cell in compression thereby generating an electrical signal in proportion to the magnitude of the force exerted to spring the
spaced parallel cables apart from one another. The signal is utilized to obtain an indirect measurement which is
proportional to the tension in the sucker rod. This signal can be combined with another signal related to the position of the
walking beam of the pumpjack unit to thereby provide a dynamometer card. The signal is also used as a pump off control
which discontinues current flow to the pumpjack motor when the signal assumes a predetermined electrical configuration.
Inventors

MILLS MANUEL D

Family 70/100 - FAMPAT - ©Questel

Title

(US20170363079)

Integrated wireless data system and method for pump control
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Abstract
(US20170363079)

An integrated wireless data system and method for controlling and measuring operational data of a pumpjack system, for
safety, health monitoring, and pump control is provided. The integrated wireless data system and method may be
configured to allow for bi-directional communication with a central station to enable human intervention with pumpjack and
to store pump parameters in a database for use in development of predictive maintenance techniques.

Inventors

BAKER DOUGLAS M

Latest standardized assignees - inventors removed

TECAT PERFORMANCE SYSTEMS

Family 71/100 - FAMPAT - ©Questel

Title

(US4681515)

Walking beam pump having adjustable crank pin
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Publication numbers with kind code & date

US4681515

Abstract
(US4681515)

A 1987-07-21 US4681515

o n B

Variable stroke pump apparatus includes a photovoltaic array for providing electrical current to motors, one of which

provides for the pumping action of a walking beam, one of which provides for movement of a control unit which varies the

length of stroke of the pumping apparatus from a minimum of zero to a maximum, and one of which operates a

counterweight for moving the counterweight in response to the pumping load. The apparatus includes mechanical elements

which adjust the length of the stroke of the pumping arm, and a control system which controls the length of the pumping

stroke in response to the output of the photovoltaic array.

Inventors
ALLEN JAMES C

Family 72/100 - FAMPAT - ©Questel

Title
(EP3129655)

Method and apparatus to determine production of downhole pumps
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Abstract

(EP3129655)

Methods and apparatus to determine production of downhole pumps are disclosed. An example method includes

measuring an amount of liquid produced from a well by a pumping unit during a predetermined time period and determining

first areas of first pump cards during the predetermined time period. The example method also includes summing the first

areas and, based on the amount of liquid produced and the summed first areas, determining a leakage proportionality

constant of a downhole pump of the pumping unit.
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Abstract

(FR2749367)

The drive is for a water pump describing a slow alternating motion of which the rod is reciprocating following a fixed course,
a continuous rotary motor drive (4) and joined by a transmission to the rod (1). It consists of a toothed extension (5) and a
toothed return (6) joined to the output of the motor (1), a toothed extension rack (7) and a toothed return rack solid with
each other. Each toothed drive (5,6) is provided with teeth (51,61) only on part of its periphery equal to or less than a semi-
circle and displaced by 180 degrees. Each of the gear teeth cooperate with the associated toothed rack. A damper (12)
joins the toothed racks (9,7,8) to the rod of the equipment (1).
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Methods and apparatus to calibrate rod pump controllers are described. An example method includes obtaining initial

values related to a pumping unit, determining parameters based on the initial values, the parameters including at least one

of a leaked off load value, a residual friction value, and a buoyant rod weight value, and based on one or more of the initial

values and the parameters, calculating one or more dimensions of a rod string, the one or more dimensions to be used to

determine a pump card of the pumping unit.
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Methods and apparatus to determine parmeters of a pumping unit for use with wells
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Methods and apparatus to determine parameters of a pumping unit for use with wells are disclosed. An example apparatus

includes a housing and a processor positioned in the housing. The processor is to determine a first load on a polished rod

of a pumping unit, to estimate a first torque of a motor of the pumping unit, and determine a first torque factor for the

pumping unit. The processor is to, based on the first load, the first torque, and the first torque factor, determine a phase

angle of a counterbalance of the pumping unit or a moment of the counterbalance.
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Abstract
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A pumpjack is driven by an electric motor coupled to a gear box. A local drive controller controls the motor in accordance
with a varying motor speed profile over a pumping cycle of the pumpjack. The drive controller determines, based on
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sensory feedback from the one or more sensors, a pumping cycle load profile, automatically determines, based on the
pumping cycle load profile, a varying voltage profile, and controls the motor in accordance with the varying motor speed
profile while applying the varying voltage profile to the motor.
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Abstract

(EP2771541)

Diagnosing a pump apparatus having a downhole pump disposed in a deviated wellbore characterizes axial and transverse

displacement of a rod string with two coupled non-linear differential equations of fourth order, which include axial and

transverse equations of motion. To solve the equations, derivatives are replaced with finite difference analogs. Initial axial

displacement of the rod string is calculated by assuming there is no transverse displacement and solving the axial

equation. Initial axial force is calculated using the initial axial displacement and assuming there is no transverse

displacement. Initial transverse displacement is calculated using the initial axial force and the initial axial displacement.
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Publication numbers with kind code & date

CN102155186 A 2011-08-17 CN102155186 E f:? g Fsbl

Abstract

(CN102155186)

The patent refers to the field of 'obtaining fluids from wells'. The invention discloses a lever system for a pumping unit. The

lever system comprises a main support, a walking beam, a horse head, a pull rod hinged at the other end of the walking
beam, a first drive device, a detecting device which is arranged on a stand for detecting upward or downward state of the
pull rod, a rail formed at the pull rod side of the walking beam, a sliding seat matched with the rail to form a rail pair, a
counter weight arranged on the sliding seat, and a second drive device for driving the sliding seat to run according to the
pull rod state detected by the detecting device to ensure that the sliding seat is close to a constraint hinge when the pull rod
moves upward and the sliding seat is far from the sliding seat when the pull rod moves downward, therefore, the lever
system has small energy consumption and smaller output power of a power output part.

Inventors

LU CHUANQING

Family 79/100 - FAMPAT - ©Questel
Title

(CA1220979)

Pump jack

Publication numbers with kind code & date
CA1220979 A 1987-04-28 CA1220979 E -“.'-'? i

Abstract

(CA1220979)

A pump jack having a walking beam osciallated in a vertical arc by a hydraulic actuating cylinder that receives pressurized
hydraulic fluid from a variable displacement pump. The hydraulic actuating cylinder is controlled by a hydraulic valve having
an operating member mechanically shifted by a second hydraulic actuating cylinder near the end points of the pivotation
are of the walking beam to reverse the direction of movement of the walking beam during the shifting of the operating
member of the hydraulic valve. The second hydraulic actuating cylinder is controlled by a second hydraulic valve that
transmits pressure to the second hydraulic actuating cylinder from the variable displacement pump and reverses the flow of
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pressurized hydraulic fluid to the ports of the second hydraulic actuating cylinder near the end points of the pivotation arc of
the walking beam.

Inventors

BRANTLY NEWBY O

Family 80/100 - FAMPAT - ©Questel
Title

(CN201934076U)

Lever system of oil pump

Publication numbers with kind code & date

CN201934076 U 2011-08-17 (CN201934076U B i'.'«'? g

Abstract

(CN201934076)

The utility model discloses a lever system of an oil pump, which comprises a main support, a walking beam, a horse head,
a pull rod, a first driving device, a detection device, a track, a slide carriage, a counterweight and a second driving device;
the detection device is arranged on a frame and is used for detecting the ascending and descending state of the pull rod;
the track is formed on the pull rod side of the walking beam; the slide carriage is matched with the track to form a track pair;
the counterweight is arranged on the slide carriage; and the second driving device drives the slide carriage to run according
to the state of the pull rod detected by the detection device, so that the slide carriage is close to a hinge support when the
pull rod ascends and keeps off the hinge support when the pull rod descends. In the lever system of the oil pump, not only
is the energy consumption low, but also the output power of a power output part is also lower.
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Title
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Pumping unit
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Publication numbers with kind code & date
US20100170353 Al 2010-07-08 US20100170353 E -f'? g @
Abstract
(US20100170353)

A pumping unit that removes fluid from a well includes a base disposed on a foundation adjacent the well. A group of
support posts is mounted on the base and extends upwardly to a center bearing, and is connected to the center bearing. A
walking beam is pivotally mounted on the bearing. A Pitman arm is pivotally connected to the walking beam rearwardly of
the center bearing, and extends downwardly to a crank assembly. The crank assembly is mounted on the base centrally
beneath the Pitman arm, and is pivotally connected to the Pitman arm. A gear reducer is mounted on the side of the crank
assembly, and a drive unit is mounted on the base and is connected to the gear reducer. Actuation of the drive unit
actuates movement of the gear reducer, crank assembly, Pitman arm, and the walking beam to pump the fluid from the
well.

Inventors

MATTISON DAVID BRUCE

PAUMIER JAMES J

Latest standardized assignees - inventors removed

NEW RIVER EQUIPMENT CANTON OH

Family 82/100 - FAMPAT - ©Questel

Title

(US9057426)

Swiveling joint for a horse head on a pump jack
Images
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Publication numbers with kind code & date

US9057426 B2 2015-06-16 US9057426 E 1'.":? g @
US20150040692 Al 2015-02-12 US20150040692 E 1‘.'.'-? g @
Abstract

(US20150040692)

A swiveling joint system for a horse head on a pump jack includes a working beam, a worm drive, a horse head member,
and at least one locking pin. The swiveling joint system improves access to parts of the well because the horse head
member can be swiveled out of position instead of being completely disassembled. The locking pin holds the horse head
member in alignment with the working beam. When the locking pin is removed, the worm drive controls the swiveling of the
horse head member in either direction towards either side of the working beam. The worm drive has a worm gear attached
to the horse head member so that movement and position of the horse head corresponds to movement of the worm gear.
The horse head member and working beam are rotatable relative to each other on a pivot pin, which can be connected to a
lubricator.

Inventors

GAN JIANHUI

Latest standardized assignees - inventors removed
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Family 83/100 - FAMPAT - ©Questel
Title
(US5204595)
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Method and apparatus for controlling a walking beam pump
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Abstract
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Method for controlling an electric drive motor coupled to a reciprocating mechanical system such as an oil well walking

beam pump by inserting a pair of power-off pulses in a reciprocation period of the pump motor energization cycle, with one

pulse in a top-of-cycle region and the other pulse in a bottom-of-cycle region to reduce rod stress and motor electrical

power consumption and increase pump displacement and efficiency.

Inventors

OPAL KENNETH E

HAPPEL WILLIAM J

Latest standardized assignees - inventors removed
MAGNETEK

MAGNETEK ADS POWER

MAGNETEK NATIONAL ELECTRIC COIL
MAGNETEK NATONAL ELECTRIC COIL
MAGNETEK MONDEL HOLDING
MONDEL ULC

MONDEL ULC C O MAGNETEK
MAGNETEK ALTERNATIVE ENERGY

Family 84/100 - FAMPAT - ©Questel

Title

(US4631954)

Apparatus for controlling a pumpjack prime mover
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Abstract
(US4631954)

An improved pump control having a device for measuring relative movement between structural components of a pumpjack
unit, and converting the movement into a signal which varies according to the magnitude of the movement. The signal is
divided into an upstroke and downstroke component so that during one cycle of the pumping operation, the downstroke
part of the signal can be analyzed. A selected part of the downstroke signal can be used to indicate a pump-off condition.
The entire signal can also be treated to provide a plot having characteristics similar to a dynamometer card. The disclosure
further sets forth a motion sensor which measures the characteristics of the motion induced into the pumpjack structure
and provides a signal which can be used to shut-in the well each time a pump-off condition is reached by the bottom hole
pump.
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Methods and apparatus to determine operating parameters of a pumping unit for use with wells
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Abstract
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Methods and apparatus to determine operating parameters of a pumping unit for use with wells are disclosed. An example

apparatus includes a housing and a processor positioned in the housing. The processor is to determine a rate at which to

operate a motor of a pumping unit to enable a load imparted on a polished rod of the pumping unit to be within a threshold

of a reference load or to enable a speed of the polished rod to be within a threshold of a reference speed.
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Energy saving system and method for devices with rotating or reciprocating masses
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A system and method are provided for reducing the energy consumed by a pump jack electric motor by reducing the supply

voltage to the motor when the motor would be generating energy in open loop mode. By substantially eliminating the

energy generation mode, the braking action of the utility grid in limiting the acceleration of the motor and system that would

otherwise occur is substantially removed. The motor and system will speed up, allowing the natural kinetic energy of the

cyclic motion to perform part of the pumping action. In particular, when the energy consumption for the electric motor

connected with the device having a rotating or reciprocating mass goes to zero, the line voltage to the motor is switched off,

causing the frequency of the voltage across the motor terminals to increase. When the period of the voltage across the

motor terminals returns to substantially the same as the period of the line voltage, the line voltage is switched on or

reapplied to the motor.
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Abstract

(W003/48578)

A motor speed controller (100) identifies the position of a pump rod (14). At one or more critical positions of the rod, the
motor speed controller (100) adjusts the speed of the motor to change the movement of the pump rod (14). The critical
positions and the rate of change of speed at each critical position can be user-specified.
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Publication numbers with kind code & date
US4529364 A 1985-07-16 US4529364 E .t_",'? i @

Abstract

(US4529364)

A casing gas pump is reciprocated by the pump jack of an oil well. Push rods slidable within rigid vertical cylinders are
connected by a bridle bracket to bridle cables depended from the pump jack horsehead. Vertical reciprocation of the
horsehead moves pump leathers connected to the push rods up and down within cylinder bores. The cylinders are vertical,
non-pivoting and fluidly connected to a header. The header is connected to the annulus of the well and to a gas line. Check
valves prevent back flow from the header into the annulus and from the gas line into the header. The pump leathers form
reciprocating pistons that are formed and assembled to avoid pulling a vacuum on the annulus.
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Pump jack assembly
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Abstract

(US20150000930)

A pump jack assembly has a horsehead mounted to rock on a frame; a polished rod connected to the horsehead; and a
hydraulic motor connected to rock the horsehead. The pump jack assembly may have a crank assembly connected
between the hydraulic motor and the horsehead, the crank assembly having one or more counterweights; a hydraulic
pump; a fluid supply line and a fluid return line between the hydraulic pump and hydraulic motor; and a hydraulic brake on
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the fluid return line. A method of providing a pump jack assembly includes replacing a non hydraulic pump jack motor,
connected to rock the horsehead, with a hydraulic motor.
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Abstract

(US5027666)

A compact well jack is particularly suitable for reciprocating a long stroke rod pump and in situations wherein horizontal
area around the well head is limited. The pump jack has a frame with elongated guides, a lifting bar slidably disposed
between the guides, a horizontal slot in the lifting bar, pulleys carrying an endless belt having a stud affixed opposite to a
counter weight and extending into the slot such that rotation of the pulleys vertically reciprocates the lifting bar and sucker
rod string while the stud moves horizontally within the slot.
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US4715240 A 1987-12-29 US4715240 E 1'.":? g @

Abstract

(US4715240)

The following specification discloses an apparatus and method for providing lifting motion on a substantially symmetrical
and compact basis for a pump through a linkage, comprising two members pivotally coupled for relative movement driven
by a gear reducer. The first member is driven in a rotational manner with the second member connected thereto being
rotationally driven at the same angular velocity, but in the reverse direction thereto. The angular velocity of the members
can be controlled by gears, a timing chain and sprockets, or other timed drive means. As the first member rotates with the
second member moving around the pivotal connection point at the same angular velocity, a lift point or pump connection is
moved in a reciprocating manner to provide lift. The members can be appropriately counterbalanced. The members can
also be provided on either side of the gear reducer to provide dual lift points. If a chain is used for timing the members, the
chain can be enclosed in a housing with an oil bath. In lieu of counterweights an air balance piston can be used to balance
a rod pump.
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Publication numbers with kind code & date
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US4603592 A 1986-08-05 US4603592 E t‘.'«'? g @
Abstract

(US4603592)

A pumping unit or pump jack, of the walking beam type of class | geometry, is provided which is arranged to permit
relatively efficient pumping of a well inclined to the vertical, by suitable selection of beam support configuration and
location, horsehead size, configuration and position, and position of the beam support fulcrum and beam length. Also
provided is an adjustable pumping unit arranged to relatively efficiently pump wells ranging from about 0.degree. to
45.degree. off-vertical, in that the pitman is adjustable in length and the angle of inclination of the longitudinal axis of the
samson post is adjustable.
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Cranked rod pump apparatus and method
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Abstract
(AU2013207648)

An improved apparatus and method are provided, for pumping fluids, such as water and/or hydrocarbons, from a
subterranean formation or reservoir, through use of a cranked rod pumping (cranked rod pumping) apparatus for imparting
reciprocating substantially vertical motion to a rod of a sucker-rod pump having a pump stroke. The cranked rod pumping
apparatus includes a motor driven cranked mechanical actuator arrangement. The cranked mechanical actuator
arrangement includes a cable coupled to a substantially vertically moveable member which is attached to the rod of the
sucker-rod pump for imparting and controlling vertical motion of the rod of the sucker-rod pump.
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Systems and methods for real-time monitoring of downhole pump conditions
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Abstract
(US20160102542)

Systems and methods for improved monitoring of downhole pump conditions may provide real-time monitoring, high
accuracy, and low noise when monitoring downhole pump conditions. Systems for monitoring pump conditions may be
coupled to any suitable sucker rod pump, and may gather desired data from the pump. The desired data may be gathered
at several points-in-time during a pump stroke to provide real-time monitoring. A wave equation corresponding to the
behavior of the downhole pump may be solved when the desired data is received to provide real-time monitor. In some
embodiments, the wave equation may be solved by separating it into static and dynamic solutions. In some embodiments,
the dynamic solution of the wave equation may be solved utilizing an integral-based method.
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Abstract

(W093/21442)

A well pumping system includes a pivotally mounted walking beam (26) and ‘horsehead' (28) connected to a downhole
pump by a pump rod (38). A hydraulic lift piston and cylinder (50) and a pneumatic balance piston and cylinder (48) are
connected to the walking beam. A process control computer (46) receives input information from a position sensor (96)
indicating the displacement of the beam in its range of travel. The computer monitors and controls operation of the
hydraulics and pneumatics as the pumping unit produces the lift necessary to extract fluid from the well. The computer
controls acceleration and deceleration of the walking beam assembly in accordance with a desired acceleration-versus-
time and deceleration-versus-time waveform. As a result, any sudden movement or directional change is eliminated, and
the system reduces energy consumption and wear and tear on the pumping equipment.
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Hydraulic drive pump apparatus
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Abstract
(US4474002)

A hydraulic drive apparatus for a wellhead pump jack which utilizes oppositely driven single-acting hydraulic cylinders as
actuated by a variable volume pump having flow direction and flow volume controlled by a servo linkage and control lever.
The linkage transmits oscillatory sine function motion of the walking beam for movement of the control lever as
intermediate biasing force prevents nulling of the system.
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Intra-stroke cycle timing for pumpjack fluid pumping
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Abstract
(US20170002635)

A pumpjack is operated continuously over a sequence of two adjacent pump stroke cycles, by energizing an electric motor
to operate the pumpjack over a first pump stroke cycle according to a motor speed profile over a plurality of discrete control
periods within the cycle, while receiving sensory feedback from one or more sensors. In response to the feedback, and
while continuing to operate the pumpjack, one or more speed adjustments are made to specific control periods, so as to
alter the motor speed profile while continuing to operate the electric motor to drive the pump jack. The intra-cycle control
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optimizes flow while reacting to detrimental and changing conditions.
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Linear rod pump apparatus and method
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Publication numbers with kind code & date
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Abstract

(CA2836596)

An apparatus and method for pumping fluids, such as water and/or hydrocarbons, from a subterranean formation or
reservoir, include a linear rod pump having a mechanical rack and pinion drive arrangement, adapted for attachment to a
pumping mechanism, such as the polished rod at the top of a rod string in a hydrocarbon well. The rack gear, of the rack
and pinion drive arrangement, is adapted for connection to a cable and pulley arrangement for imparting motion to the
polished rod. The pinion gear does not translate with the rack gear, and is driven by a reversible motor for affecting up and
down reciprocating motion of the rack gear and pumping mechanism. Some forms of the invention include a compressible
gas counter-balance arrangement. Some forms of the invention include an electronic drive configured for dealing with
electric power generated by the motor during a portion of the pumping cycle.
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A balance type oil beam-pumping unit
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A balance type beam-pumping unit, comprising a walking beam(16), a support bracket(18), a rope suspender(28), a power
machine(20), driving ropes(14), a driving wheel(5), a balance weight (3), a pumping rod (29). The walking beam(16) is
mounted on the support bracket(18) through a support shaft(17), the support bracket(18) is mounted on the bracket(2), and
the driving wheel(5) is fixed on a driving wheel bracket(4) of the bracket(2). The pumping rod (29) and the balance weight
(3) are separately located at the sides of the beam's gyration central. The pumping rod (29) is connected with the walking
beam(16) through the rope suspender(28), the balance weight (3) is connected with the walking beam(16), and the power
machine(20) is connected with the driving wheel(5). One end of the driving rope(14) is connected with the rope
suspender(28) which on one side of the beam's gyration central, or is directly fixed on the walking beam(16). The other end
of the driving rope(14) passes through the driving wheel(5) and is connected with the rope suspender(28) which on the
other side of the beam's turning central, or is directly fixed on the driving wheel(5) and then is connected with the rope
suspender(28) which on the other side of the beam's gyration central, or the other end of the driving rope(14) is directly
fixed on the driving wheel(5).
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Abstract
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The oil well pump power unit is provided with a drive for reciprocating the sucker rod of an oil well pump. The rod (18) is
fixed to a transverse beam (23) which is integral with ball nut housings (4), one at each end of the beam (23). The ball nuts
(2) mounted in the housings (4) engage-in a frictionless, ball bearing type engagement-each a drive ball screw (1). The
screws are driven concurrently by a drive motor. The advance in the art is in that this unit has a light weight and requires
minimum driving power. Due to its light weight, it can easily be installed without special requirements for the foundation etc.
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Also, the maintenance is simple as all moving components are entirely enclosed in a housing (26) or protected by bellows
(5, 6).
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