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Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :
the international application in the language in which it was filed

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. |:| This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 435is.1(a))

3. |:| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing;

a. |:| forming part of the international application as filed.:

|:| in the form of an Annex C/ST.25 text file.
|:| on paper or in the form of an image file.

b. |:| furnished together with the international application under PCT Rule 137er.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. |:| furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
|:| on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

4, |:| In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

L.

Statement
Novelty (N) Claims  1-20 YES
Claims NONE NO
Inventive step (IS) Claims NONE YES
Claims 120 NO
Industrial applicability (TA)  Claims 1-20 YES
Claims  NONE NO

2.

Citations and explanations :

Reference is made to the following documents:

DI: US 2016-0131128 Al (LUFKIN INDUSTRIES, LLC) 12 May 2016
D2: CN 201401157 Y (WEIKANG, ZENG) 10 February 2010

1. Novelty and Inventive step

1.1 Independent Claim 1

D1, which is considered to be the closest prior art to the subject matter of claim 1,
discloses a rod pumping unit configured to raise and lower a polished rod (24), comprising: a
base (11); a Sampson post (14); a walking beam (18); a horse head (16) attached to a forward
end of the walking head (18); and a liner motion vector (100) including a linear actuator
assembly (170) and a counterbalance assembly (see paragraphs [0056], [0065], [0066], claim 4,
and figures 1, 8).

Claim 1 differs from D1 in that a linecar drive unit is connected between a base and a
walking beam. However, D2 discloses that a balanced column of a hydraulic power unit (1) is
connected between a base (5) and a walking beam (3) (see page 4, lines 6-26 and figures 1,
2). D1 and D2 are concemed with mutually related technical fields. It would not be
particularly difficult for a person skilled in the art to combine DI and D2, and it is regarded
that the effect achieved from the combination of D1 and D2 can be casily foreseen by a
person skilled in the art. Accordingly, claim 1 would have been obvious over D1 in view of

D2. Therefore, claim 1 does not involve an inventive step under PCT Article 33(3).

Continued on Supplemental Box
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Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

Inclaim 7, "the shaft/screw" has not been previously defined (PCT Article 6).

Inclaim 17, "the motor" and "the threaded shaft" have not been previously defined (PCT Atticle 6).
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1.2 Dependent Claims 2-9

1.2.1 Claim 2

The additional feature of claim 2 is identical to the feature of D1 in that the linear actuator
assembly (170) comprises a motor (134), a shaft rotated by the motor (132), a forcer ram
(108), and a planetary roller nut (122) (see paragraph [0066] and figures 8, 9). Accordingly,
claim 2 would have been obvious over D1 in view of D2. Therefore, claim 2 does not involve
an inventive step under PCT Article 33(3).

1.2.2 Claim 3

The additional feature of claim 3 is identical to a guide tube (146) providing a rotary
constraint for the forcer ram (108) in D1 (see paragraph [0069] and figures 8, 9). Accordingly,
claim 3 would have been obvious over D1 in view of D2. Therefore, claim 3 does not involve
an inventive step under PCT Article 33(3).

1.2.3 Claim 4

The additional feature of claim 4 is characterized in that the counterbalance system comprises
a pressure jacket and a path of communication between the ram interior and the pressure
jacket. This feature would be ecasily conceived from a pressure vessel (101) surrounding the
forcer ram (108) in D1 (see figures 8, 9). Accordingly, claim 4 would have been obvious over
DI in view of D2. Therefore, claim 4 does not involve an inventive step under PCT Article
33(3).

1.2.4 Claim 5

The additional feature of claim 5 is characterized in that the counterbalance system further
comprises a compressor connected to the pressure jacket that maintains the pressure of the fluid
within the pressure jacket. This feature would be easily conceived from providing balancing
pressure correction commands to a gas compressor in D1 (see paragraph [0126]). Accordingly,
claim 5 would have been obvious over D1 in view of D2. Therefore, claim 5 does not involve
an inventive step under PCT Article 33(3).

Continued on The Next Page
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1.2.5 Claim 6

The additional feature of claim 6 is characterized in that the motor is a permanent magnet
clectric motor. This feature is merely a variation of the electric motor (30) in DI (see
paragraph [0057]). Accordingly, claim 6 would have been obvious over D1 in view of D2.

Therefore, claim 6 does not involve an inventive step under PCT Article 33(3).

1.2.6 Claim 7

The additional feature of claim 7 is characterized in that the motor further comprises an
encoder that is configured to measure the rotational speed and position of the shaft/screw and
output representative measurement signals and a variable speed drive that controls the
operational parameters of the motor, wherein the variable speed drive includes a servo
controller that adjusts the operation of the motor in response to measurements signals sent from
the encoder to the servo controller. This feature would be casily conceived from the disclosure
of D1 considering that the pumping unit motor may be controlled and monitored by a variable
speed drive (VSD, 204) which in turn exchanges data with a rod pump controller (RPC, 206)
(see paragraph [0091] and figure 12). Accordingly, claim 7 would have been obvious over DI

in view of D2. Therefore, claim 7 does not involve an inventive step under PCT Article 33(3).

1.2.7 Claim 8

The additional feature of claim 8 is identical to the feature of D2 in that the balanced
column of a hydraulic power unit (1) is connected to the walking beam (3) between a support
(4) and a horse head (2) (see figure 1). Accordingly, claim 8 would have been obvious over
DI in view of D2. Therefore, claim 8 does not involve an inventive step under PCT Article
33(3).

1.2.8 Claim 9
The additional feature of claim 9 is characterized in that the Sampson post is connected to
the walking beam between the linear drive unit and the horsehead. This feature is merely a

variation of the disclosure of D2 considering that the balanced column of a hydraulic power

Continued on The Next Page
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unit (1) is connected to the walking beam (3) between a support (4) and a horse head (2) (see
figure 1). Accordingly, claim 9 would have been obvious over D1 in view of D2. Therefore,

claim 9 does not involve an inventive step under PCT Article 33(3).

1.3 Independent Claim 10

D1, which is considered to be the closest prior art to the subject matter of claim 10,
discloses a rod pumping unit configured to raise and lower a polished rod (24), comprising: a
base (11); a Sampson post (14); a walking beam (18); a horse head (16) attached to a forward
end of the walking head (18); and a liner motion vector (100) including a forcer ram (108)
(see paragraphs [0056], [0065], [0066], claim 4, and figures 1, 8).

Claim 10 differs from D1 in that a lincar drive unit is connected between a base and a
walking beam, wherein the linear drive unit comprises an upper pivot bearing connected
between the ram and the walking beam. However, D2 discloses that a balanced column of a
hydraulic power unit (1) is connected between a base (5) and a walking beam (3), and
comprises an upper pivot bearing (see page 4, lines 6-26 and figures 1, 2). D1 and D2 are
concerned with mutually related technical fields. It would not be particularly difficult for a
person skilled in the art to combine D1 and D2, and it is regarded that the effect achieved
from the combination of D1 and D2 can be casily forescen by a person skilled in the art.
Accordingly, claim 10 would have been obvious over D1 in view of D2. Therefore, claim 10

does not involve an inventive step under PCT Article 33(3).
1.4 Dependent Claims 11-18
1.4.1 Claim 11

The additional feature of claim 11 is identical to a lower pivot bearing in D1 (see figure 1).
Accordingly, claim 11 would have been obvious over D1 in view of D2. Therefore, claim 11
does not involve an inventive step under PCT Article 33(3).

1.42 Claim 12

The additional feature of claim 12 1s identical to the feature of D1 in that the linear actuator

assembly (170) comprises a motor (134), a shaft rotated by the motor (132), a forcer ram

Continued on The Next Page
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(108), and a planetary roller nut (122) (see paragraph [0066] and figures 8, 9). Accordingly,
claim 12 would have been obvious over D1 in view of D2. Therefore, claim 12 does not

involve an inventive step under PCT Article 33(3).

1.43 Claim 13

The additional feature of claim 13 is identical to a guide tube (146) providing a rotary
constraint for the forcer ram (108) in D1 (see paragraph [0069] and figures 8, 9). Accordingly,
claim 13 would have been obvious over D1 in view of D2. Therefore, claim 13 does not

involve an inventive step under PCT Article 33(3).

1.44 Claim 14

The additional feature of claim 14 is identical to the feature of D1 in that the liner motion
vector (100) comprises a counterbalance assembly (see claim 4). Accordingly, claim 14 would
have been obvious over D1 in view of D2. Therefore, claim 14 does not involve an inventive
step under PCT Article 33(3).

1.45 Claim 15

The additional feature of claim 15 is characterized in that the pneumatic counterbalance
system comprises a pressure jacket and a path of communication between the interior of the
ram and the pressure jacket. This feature would be ecasily conceived from a pressure vessel
(101) surrounding the forcer ram (108) in D1 (see figures 8, 9). Accordingly, claim 15 would
have been obvious over D1 in view of D2. Therefore, claim 15 does not involve an inventive
step under PCT Article 33(3).

1.4.6 Claim 16

The additional feature of claim 16 is characterized in that the counterbalance system further
comprises a compressor connected to the pressure jacket that maintains the pressure of the fluid
within the pressure jacket. This feature would be easily conceived from providing balancing
pressure correction commands to a gas compressor in D1 (see paragraph [0126]). Accordingly,

claim 16 would have been obvious over D1 in view of D2. Therefore, claam 16 does not

Continued on The Next Page
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involve an inventive step under PCT Article 33(3).

1.47 Claim 17

The additional feature of claim 17 is characterized in that the motor of the linear drive
system further comprises an encoder that is configured to measure the rotational speed and
position of the threaded shaft and output representative measurement signals and a variable
speed drive that controls the operational parameters of the motor, wherein the variable speed
drive includes a servo controller that adjusts the operation of the motor in response to
measurements signals sent from the encoder to the servo controller. This feature would be
casily conceived from the disclosure of D1 considering that the pumping unit motor may be
controlled and monitored by a variable speed drive (VSD, 204) which in turn exchanges data
with a rod pump controller (RPC, 206) (see paragraph [0091] and figure 12). Accordingly,
claim 17 would have been obvious over D1 in view of D2. Therefore, claam 17 does not

involve an inventive step under PCT Article 33(3).

1.4.8 Claim 18

The additional feature of claim 18 is characterized in that the Sampson post is connected to
the walking beam between the linear drive unit and the horsehead. This feature is merely a
variation of the disclosure of D2 considering that the balanced column of a hydraulic power
unit (1) is connected to the walking beam (3) between a support (4) and a horse head (2) (see
figure 1). Accordingly, claim 18 would have been obvious over D1 in view of D2. Therefore,

claim 18 does not involve an inventive step under PCT Article 33(3).

1.5 Independent Claim 19

D1, which is considered to be the closest prior art to the subject matter of claim 19,
discloses a rod pumping unit configured to raise and lower a polished rod (24), comprising: a
base (11); a Sampson post (14) comprising a center bearing or a pivot connection (20); a
walking beam (18); a horse head (16) attached to a forward end of the walking head (18); and
a liner motion vector (100), wherein the liner motion vector (100) comprises: a linear actuator
assembly (170) including a motor (134), a shaft rotated by the motor (132), a forcer ram
(108), and a planetary roller nut (122); and a counterbalance assembly (see paragraphs [0056],

Continued on The Next Page
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[0065], [0066], claim 4, and figures 1, 8, 9).

Claim 19 differs from D1 in that a linear drive unit is supported by a base and connected
to a point on a walking beam between the horsechead and a rear bearing assembly. However,
D2 discloses that a balanced column of a hydraulic power unit (1) is connected between a
base (5) and a walking beam (3) (sece page 4, lines 6-26 and figures 1, 2). D1 and D2 are
concerned with mutually related technical fields. It would not be particularly difficult for a
person skilled in the art to combine D1 and D2, and it is regarded that the effect achieved
from the combination of D1 and D2 can be casily forescen by a person skilled in the art.
Accordingly, claim 19 would have been obvious over D1 in view of D2. Therefore, claim 19

does not involve an inventive step under PCT Article 33(3).

1.6 Dependent Claim 20

The additional feature of claim 20 is characterized in that the pneumatic counterbalance
system comprises a pressure jacket a path of communication between the pressure jacket and
the ram, and a compressor connected to the pressure jacket that adjusts the pressure within the
pressure jacket. This feature would be ecasily conceived from a pressure vessel (101)
surrounding the forcer ram (108) and a gas compressor providing balancing pressure in DI
(see paragraph [0126] and figures 8, 9). Accordingly, claim 20 would have been obvious over
DI in view of D2. Therefore, claim 20 does not involve an inventive step under PCT Article
33(3).

2. Industrial Applicability

Claims 1-20 are industrially applicable under PCT Article 33(4).
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