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(57) Abstract: A machine tool according to the present inven-
tion comprises: a workpiece support device having a table which
supports a workpiece; a first processing device having a process-
ing head which is capable of supporting a first rotating tool for
processing the workpiece supported by the table, and a plurali-
ty of linear motion devices which three-dimensionally move the
processing head; and a first robot having a multi-joint arm which
changes the position and the orientation of a second rotating tool,
and using the second rotating tool to process the workpiece sup-
ported by the table. The workpiece support device has a first drive
device that turns the table about a first axis.
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International application No.
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A. CLASSIFICATION OF SUBJECT MATTER
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B257 21/00(2006.01)i
FI: B23P23/02 Z; B23P23/00 A; B23Q1/48 D; B23Q1/50 A; B23Q1/62 A; B25J21/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B23P23/02; B23P23/00; B23Q1/48; B23Q1/50; B23Q1/62; B25J21/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2024
Registered utility model specifications of Japan 1996-2024
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Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
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Y JP 2004-130468 A (MITSUI SEIKI KOGYO CO., LTD.) 30 April 2004 (2004-04-30) 1-7, 10-14, 16-20
paragraphs [0012]-[0033], fig. 1
Y WO 2014/024319 Al (YAMAZAKI MAZAK CORPORATION) 13 February 2014 6-7, 10-14, 18-20
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Y JP 2013-18106 A (JKM KK) 31 January 2013 (2013-01-31) 11,14, 18
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Further documents are listed in the continuation of Box C. See patent family annex.
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“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
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“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

«g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combmed.wnh one or more (.)ther.such documents, such combination

“0 document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family
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Date of the actual completion of the international search
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INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2023/042370

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

Document 1: CN 211966625 U (LU, Changshuai) 20 November 2020 (2020-11-20), paragraphs [0037]-[0045],
fig. 1-3 (Family: none)

The claims are classified into the following two inventions.
(Invention 1) Claims 1-20

Claims 1-20 have the special technical feature of a machine tool "comprising: a workpiece support device having
a table that supports a workpiece; a first machining device that includes a machining head capable of supporting
a first rotary tool for machining the workpiece supported by the table and a plurality of linear motion devices for
moving the machining head three-dimensionally; and a first robot that includes an articulated arm for changing the
position and orientation of a second rotary tool and uses the second rotary tool to machine the workpiece supported
by the table, wherein the workpiece support device has a first driving device for turning the table about a first axis",
and therefore said claims are classified as invention 1.

(Invention 2) Claims 21-23

Claims 21-23 share, with claim 1 classified as invention 1, the technical feature of "comprising: a table, of a
workpiece support device, to which a workpiece is attached and which turns about a first axis; a machining head
that supports a first rotary tool for machining the workpiece supported by the table; a first robot that machines the
workpiece supported by the table and has an articulated arm that supports a second rotary tool; and a plurality of
linear motion devices for moving the machining head".

However, document 1 (see paragraphs [0037]-[0045], fig. 1-3, etc.) discloses
a machine tool comprising a turntable 21 that holds a workpiece and is capable of turning about a first axis (rotating
shaft 26), a first spindle 61 to which a first cutting tool 71 for machining the workpiece is attached, an X-axis
sliding device 9, a Y-axis sliding device 10, and a Z-axis sliding device 11 for moving the first spindle 61 relative
to the workpiece in three orthogonal axial directions, i.e., X, Y, and Z directions, and a manipulator 1 that has an
articulated robot arm and performs finishing machining on the workpiece using a machining assembly 3, wherein
the turntable 21 can be displaced by the X-axis sliding device 9 and the Y-axis sliding device 10, and the first
spindle 61 can be displaced by the Z-axis sliding device 11.

Although document 1 does not specifically indicate that the first spindle 61 can be moved by the X-axis sliding
device, considering that a rail-like structure that extends in the Y-axis direction and has a servo motor 12 disposed
on an end part thereof can be seen above the first spindle 61 in fig. 1 and 2, that the servo motor 12 drives the Y-axis
sliding device and so on (paragraph [0042]), and that a plurality of products can be machined simultaneously by a
plurality of first spindles 61 (paragraph [0042]), it is unreasonable to think that the positions of the plurality of first
spindles 61 cannot be changed. Hence, in view of this common technical knowledge, it is logical to assume that the
first spindle 61 can be moved in two orthogonal axial directions, i.e., the Y and Z directions, by the Y-axis sliding
device as well as the Z-axis sliding device 11.

Accordingly, the shared technical feature described above does not make a contribution over the prior art, and
therefore cannot be considered a special technical feature.

Moreover, claims 1-20 do not share any other same or corresponding special technical feature with claims 21-23.

In addition, claims 21-23 are not dependent from claim 1.

Furthermore, claims 21-23 are not substantially identical to or similarly closely related to any of the claims
classified as invention 1.

Therefore, claims 21-13 cannot be classified as invention 1.

Claims 21-23 have the special technical feature wherein "a part of the first machining step and a part of the
second machining step are executed simultaneously after turning the table supporting the workpiece about the first
axis", and therefore said claims are classified as invention 2.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (July 2022)
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