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(57) Abrege/Abstract:

The utility belongs to the field of the non-beam pumping unit, specifically relating to a non-beam pumping unit driven by a motor
reduction unit. The non-beam pumping unit driven by a motor reduction unit comprises a base, a tower body and a drive
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(57) Abrege(suite)/Abstract(continued):
mechanism. The drive mechanism is mounted on the platform, comprising a motor reduction unit, a large roller, a small roller, a belt

and a counterwelght device. The motor reduction unit drives the large roller to rotate by a coupling, and one end of the belt Is
connected with a beam hanger and the other end hangs down after wrapping around the large roller and the small roller from the
upper side and then connected with the counterweight device. The motor reduction unit is composed of a motor and a planetary
gear reducer In series.




ABSTRACT

The utility belongs to the field of the non-beam pumping unit, specifically relating to a non-beam
pumping unit driven by a motor reduction unit. The non-beam pumping unit driven by a motor
reduction unit comprises a base, a tower body and a drive mechanism. The drive mechanism is
mounted on the platform, comprising a motor reduction unit, a large roller, a small roller, a belt and
a counterweight device. The motor reduction unit drives the large roller to rotate by a coupling, and
one end of the belt 1s connected with a beam hanger and the other end hangs down after wrapping
around the large roller and the small roller from the upper side and then connected with the
counterweight device. The motor reduction unit s composed of a motor and a planetary gear

reducer in series.
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Non-beam Pumping Unit Driven by a Motor Reduction Unit

BACKGROUND OF THE INVENTION

|0001] 1. Freld of the Invention

10002] The utility belongs to the field of the non-beam pumping unit, specifically relating to a
non-beam pumping unit driven by a motor reduction unit.

10003] 2. Description of the Related Art

|0004] In the petroleum exploitation, the pumping unit is one of the most commonly used oil
extraction equipment and most of the pumping units used in the prior art are beam pumping units.
There are problems like low mechanical transmission efficiency, high power consumption,
difficulty in maintenance and high fault rate in beam pumping units due to their physical structures.
To solve these problems, researchers have developed a non-beam pumping unit. The existing
non-beam pumping unit typically comprises a base, a tower body mounted on the base and a drive
mechanism mounted on a platform at the top of the tower body. The drive mechanism comprises a
motor, a roller, a belt and a counterweight device and two ends of the belt are connected with a
beam hanger and the counterweight device of the pumping unit respectively. The belt is wrapped
around the roller from the upper side of the roller. The motor drives the roller to rotate through the
chain so that the beam hanger at both ends of the belt and the counterweight device are moved up
and down through driving by the belt, thus achieving the oil pumping of the pumping unit. In the
above structure, to ensure high mechanical transmission efficiency and reduce the size of the
device, n the design of the non-beam pumping unit, the reduction mechanism in the beam pumping
unit 1s removed and the motor is used directly to drive the roller. As the reducer is removed. the

drive structure can only be decelerated by two sprockets with different diameters. The reduction

ratio 1s very small and it i1s necessary to make up the shortage of the reduction ratio by increasing
the motor power to meet the power demands. The high power motor will undoubtedly increase the
weight, cost and energy consumption of the pumping unit, to adversely affect the production,

transportation and cost control.

SUMMARY OF THE INVENTION

|0005] The utility provides a non-beam pumping unit driven by a motor reduction unit to solve the
problems proposed in the above-mentioned background art.

10006] The utility solves the technical problems by adopting the following technical solutions: the
utility provides a non-beam pumping unit driven by a motor reduction unit, comprising a base, a
tower body and a drive mechanism, wherein the base is fixedly mounted on the ground; the lower

end of the tower body is hinged on the base, and a pull rod is connected between the tower body
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and the base and both ends of the pull rod are respectively hinged on the tower body and the base,
and the hinge point between the tower body and the base and two end points of the pull rod
constitute a triangular supporting structure and the upper end of the tower body is provided with a
platform; the drive mechanism 1s mounted on the platform, comprising a motor reduction unit, a
large roller, a small roller, a belt and a counterweight device; the motor reduction unit is connected
to the rotating shaft of the large roller and drives the large roller to rotate by a coupling, and one
end of the belt 1s connected with a beam hanger and the other end hangs down after wrapping
around the large roller and the small roller from the upper side and then connected with the
counterweight device; the motor reduction unit is composed of a motor and a planetary gear
reducer 1n series.

[0007] The pull rod 1s provided with a length adjusting screw. The base is provided with a tower
support block, and the tower support block is slidably mounted on the base with a dovetail groove
and fixedly connected to the base with a plug pin after the position of the tower support block on
the slide is determined; the tower support block is provided with a support rod, and one end of the
support rod 1s hinged on the tower support block and the other end of the support rod is hinged with
a toothed plate; the toothed plate 1s provided with teeth and the tower body is provided with the
same teeth paired with the teeth on the toothed plate. The tower body is provided with an angle
incidence indicator.

0008} The utility has the following beneficial effects:

I. According to the utility, the motor used in the prior art is replaced with a motor reduction unit.
The reducer is introduced in the drive mechanism to effectively increase the speed regulation ratio,
thus reducing the requirements for the motor power. The existing reducer in the beam pumping unit
IS the common gear reducer and the reducer needs to be connected with the power source through

the belt drive mechanism; while the belt drive mechanism has a low mechanical transmission
efficiency, which 1s not conducive to the energy saving and improving efficiency. However, the
motor reduction unit used in the utility 1s composed of a motor and a planetary gear reducer in
series. In the motor reduction unit, the output shaft of the motor is directly socketed to the po.wer
input end of the planetary gear reducer. Compared with the belt drive mechanism, the mechanical
transmission efficiency is greatly improved; meanwhile, the reduction mechanism is compact and
will not increase the size and weight of the device compared with the existing structure.

[0009] 2. The tower body 1s hinged on the base, and the pull rod can be removed during the well
repair and the tower body is turned to the horizontal position, to facilitate to make room for the
well repair operation. The base is provided with a tower support block which can support the tower

body after the tower body is turned over, to prevent the upper end of the tower body from pressing
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directly on the soft earth, causing the problem of unstable support. For the setting of the support
rod, the tower body can be supported in a non-horizontal and non-vertical position to meet various

needs of the construction.

[0010] 3. The pull rod 1s provided with a length adjusting screw and the angle of inclination of
the tower body can be finely adjusted with the length adjusting screw. The angle incidence
indicator is used to indicate the angle of inclination of the tower body. The length adjusting screw
is rotated while the angle of inclination is viewed to effectively improve the adjustment speed.
BRIEF DESCRIPTION OF THE DRAWINGS

[0011] F1G. 1 1s a structural schematic diagram of the utility:;

10012} FIG. 2 1s a structural schematic diagram of the drive mechanism in FIG. 1;

|0013] FIG. 3 1s a top view of the drive mechanism;

|0014] FIG. 4 1s a partial enlarged view of A in FIG. I;

|0015] FIG. 5 1s a structural schematic diagram of the base in FIG. 1.

[0016] In figures: 1 - tower body, 2 - angle incidence indicator, 3 - beam hanger, 4 - belt, 5 -
plattorm, 6 - pull rod, 7 - base, 8 - tower support block, 9 - small roller, 10 - large roller, 11 -
coupling, 12 - planetary gear reducer, 13 - motor, 14 - length adjusting screw, 15 - plug pin, 16 -
support rod, 17 - toothed plate, 18 - teeth.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0017] The utility 1s further described as follows with reference to the drawings:

According to the embodiment, the non-beam pumping unit driven by a motor reduction unit
comprises a base 7, a tower body 1 and a drive mechanism.

[0018] The base 7 1s tixedly mounted on the ground. The lower end of the tower body 1 is hinged
on the base 7, and the pull rod 6 can be removed during the well repair and the tower body 1 is
turned to the horizontal position, to facilitate to make room for the well repair operation.

(0019} A pull rod 6 1s connected between the tower body 1 and the base 7 and both ends of the pull
rod 6 are respectively hinged on the tower body 1 and the base 7, and the hinge point between the
tower body 1 and the base 7 and two end points of the pull rod 6 constitute a triangular supporting
structure, thus ensuring a stable support for the tower body 1.

10020] The upper end of the tower body 1 is provided with a platform 5 and the drive mechanism is
mounted on the platform 5. The drive mechanism comprises a motor reduction unit, a large roller
10, a small roller 9, a belt 4 and a counterweight device. The motor reduction unit is connected to
the rotating shaft of the large roller 10 and drives the large roller 10 to rotate by a coupling 11, and
one end of the belt 4 is connected with a beam hanger 3 and the other end hangs down after

wrapping around the large roller 10 and the small roller 9 from the upper side and then connected
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with the counterweight device (the counterweight device is provided inside the tower body 1| and is
not shown in the drawings).

[0021] The motor reduction unit is composed of a motor 13 and a planetary gear reducer 12 in
series. The motor used in the prior art is replaced with a motor reduction unit. The reducer is
introduced in the drive mechanism to effectively increase the speed regulation ratjo, thus reducing
the requirements for the motor power. The existing reducer in the beam pumping unit is the
common gear reducer and the reducer needs to be conne.cted with the power source through the belt
drive mechanism; while the belt drive mechanism has a low mechanical transmission efficiency,
which is not conducive to the energy saving and improving efficiency. However, the motor
reduction unit used in the utility 1s composed of a motor 13 and a planetary gear reducer 12 in
series. In the motor reduction unit, the output shaft of the motor 13 is directly socketed to the
power input end of the planetary gear reducer 12. Compared with the belt drive mechanism, the
mechanical transmission efficiency i1s greatly improved; meanwhile, the reduction mechanism is
compact and will not increase the size and weight of the device compared with the existing
structure.

[0022] The tower body 1 is hinged on the base 7. The base 7 is provided with a tower support block
8 which can support the tower body 1 after the tower body | is turned 90°, to prevent the upper end
of the tower body 1 from pressing directly on the soft earth, causing the problem of unstable
support.

[0023] The tower support block 8 is slidably mounted on the base 7 with a dovetail groove and
fixedly connected to the base 7 with a plug pin 15 after the position of the tower support block 8 on
the slide is determined; the tower support block 8 is provided with a support rod 16, and one end of
the support rod 16 1s hinged on the tower support block 8 and the other end of the support rod 16 is

hinged with a toothed plate 17; the toothed plate 17 is provided with teeth 18 and the tower body |
is provided with the same teeth paired with the teeth 18 on the toothed plate 17. For the setting of

the support rod 16, the tower body 1 can be supported in a non-horizontal and non-vertical position

to meet various needs of the construction. The angle of inclination of the supported tower body |
can be adjusted by adjusting the position of the tower support block 8. The toothed plate 17 is
engaged with the teeth 18 on the tower body 1 to effectively prevent the slipping, thus ensuring the

stability of the support. The toothed plate 17 is hinged to the support rod 16, so that the toothed
plate 17 can be paraliel to the side of the tower body 1, thus ensuring that all the teeth 18 on the
toothed plate 17 can give a full play.

10024] The pull rod 6 1s provided with a length adjusting screw 14 and the angle of inclination of
the tower body can be finely adjusted with the length adjusting screw 14. The angle incidence
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indicator 2 1s used to indicate the angle of inclination of the tower body 1. The length adjusting

screw 14 1s rotated while the angle of inclination 1s viewed to effectively improve the adjustment

speed.
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CLAIMS

I. A non-beam pumping unit driven by a motor reduction unit, comprising a base (7/), a
tower body (1) and a drive mechanism, wherein the base (7) is fixedly mounted on the
ground; the tower body (1) is attached to the base (7) by a first hinge and ends of the
pull rod (6) are connected by a second hinge to the tower body (1), and the base (7),
and a hinge point between the tower body (1) and the base (7) and two end points of
the pull rod (6) constitute a triangular supporting structure and an upper end of the tower
body (1) is provided with a platform (5); the drive mechanism is mounted on the
platform (5), comprising a motor reduction unit, a large roller (10), a small roller (9), a
belt (4) and a counterweight device; a motor reduction unit 1s connected to the rotating
shaft of the large roller (10) and drives the large roller (10) to rotate by a coupling (11),
and one end of the belt (4) is connected with a beam hanger (3) and other end hangs
down after wrapping around the large roller (10) and the small roller (9) from an upper
side and then connected with the counterweight device; the motor reductton unit 1s

composed of a motor (13) and a planetary gear reducer (12) in series.

2. The non-beam pumping unit driven by a motor reduction unit according to claim 1,

wherein the pull rod (6) is provided with a length adjusting screw (14).

3. The non-beam pumping unit driven by a motor reduction unit according to claim 1,
wherein the base (7) is provided with a tower support block (8), and the tower subport
block (8) is slidably mounted on the base (7) with a dovetail groove and fixedly
connected to the base (7) with a plug pin (15) after the position of the tower support
block (8) on aslide is determined; the tower support block (8) is provided with a support
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rod (16), one end of the support rod (16) is attached to the tower support block (8) by a
third hinge and another end of the support rod (16) is connected by a fourth hinge to a
toothed plate (17); the toothed plate (17) is provided with teeth (18) and the tower body

(1) is provided with same teeth paired with the teeth (18) on the toothed plate (17).

4. The non-beam pumping unit driven by a motor reduction unit according to claim 1,

wherein the tower body (1) is provided with an angle incidence indicator (2).
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