wo 2017/006572 A1 [ NI NPV 000 OO 000 00O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

—~
é

\\

(10) International Publication Number

WO 2017/006572 A1l

12 January 2017 (12.01.2017) WIPO | PCT
(51) International Patent Classification: (81) Designated States (uniess otherwise indicated, for every
B21K 23/04 (2006.01) B21J 13/08 (2006.01) kind of national protection available): AE, AG, AL, AM,
B21J 5/08 (2006.01) B30B 15/02 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
21) International Apolication Number- BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, FE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
PCT/IP2016/003255 HN, HR, HU, ID, IL, IN, IR, IS, KE, KG, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
8 July 2016 (08.07.2016) MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
. PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(25) Filing Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
(26) Publication Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: (84) Designated States (uniess otherwise indicated, for every
2015-137070 3 July 2015 (08.07.2015) JP kind Of regional pl‘OleCliOl’l available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(71) Applicant: NETUREN CO., LTD. [JP/JP]; 17-1, Higashi- TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
gotanda 2-chome, Shinagawa-ku, Tokyo, 1418639 (JP). TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
(72) Inventors: MORI, Kazuki; ¢/o NETUREN CO., LTD., DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
17-1, Higashi-gotanda 2-chome, Shinagawa-ku, Tokyo, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, 5K,
1418639 (JP). KUWAHARA, Yoshitaka; c/o NETUREN SM, TR), OAPI (BF, B, CF, CG, CI, CM, GA, GN, GQ,
. ] 2 . GW, KM, ML, MR, NE, SN, TD, TG).
CO., LTD., 17-1, Higashi-gotanda 2-chome, Shin- > > > s
agawa-ku, Tokyo, 1418639 (JP). Published:
(74) Agents: TAKAMATSU, Takeshi et al.; Koh-Ei Patent —  with international search report (Art. 21(3))

Firm, Toranomon East Bldg. 9F, 7-13, Nishi-Shimbashi 1-
chome, Minato-ku, Tokyo, 1050003 (JP).

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(54) Title: ATTACHMENT INSTALLING JIG AND ATTACHMENT INSTALLING METHOD

41—

/120

/\

‘121 4

T T515AT58| [/

|6l

(57) Abstract: A jig (10) and a method for installing an attachment (61) into a workpiece processing machine using the jig are
provided. The jig (10) includes an attachment holding part (11) configured to hold the attachment, and a plurality of bars (12)
provided on the attachment holding part (11) and arranged parallel to each other. The bars (12) are arranged to contact a reference
part provided on a circle having a center at a position at which an axis of the workpiece attaching hole (61A) is set when the attach -
ment is installed into the workpiece processing machine. An axis of each of the bars is positioned on a circle having a center at the
axis of the workpiece attaching hole of the attachment held in the attachment holding part.



WO 2017/006572 PCT/JP2016/003255

Description

Title of Invention: ATTACHMENT INSTALLING JIG AND AT-

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

TACHMENT INSTALLING METHOD
Technical Field

The present invention relates to an attachment installing jig and an attachment in-
stalling method for installing an attachment into a workpiece processing machine.
Background Art

In related art workpiece processing machines, a workpiece is attached to a workpiece
attaching hole of an attachment installed in the workpiece processing machine. A
shaft-diameter enlarging apparatus is an example of such a workpiece processing
machine.

A related art shaft-diameter enlarging apparatus has holder units configured to hold
respective ends of a rod-shaped metal workpiece disposed along a reference line.
These holder units are moved toward and away from each other along the reference
line, while rotating, and further, one of the holder units is inclined with respect to the
other holder unit, thereby forming a collar having an enlarged diameter at a middle of
the workpiece (see, e.g., JP2008-200696A). In this related art, each of the holder units
includes a support cylinder and a spindle rotatably provided in the support cylinder,
and a sleeves (attachment) is fitted to the spindle.

The attachment is changed depending on different types of the workpiece. In other
words, various kinds of the attachments are installed in accordance with a shape of the
workpiece. The attachment is selected in accordance with the workpiece and is
manually carried to a location where the holder unit is provided to manually install the
attachment to the spindle.

However, when the workpiece is large, the attachment becomes heavier, which
makes it difficult to carry and to install the attachment. A crane or the like may be used
to carry a heavy attachment to a vicinity of the holder unit. However, even when such a
machine is used, the installation of the attachment to the spindle may not always be
performed easily. In particular, an extra care is taken when positioning the attachment
with respect to the spindle, because it affects a precision of a final product.

Summary

Mlustrative aspects of the present invention provide an attachment installing jig and
an attachment installing method in which carrying and installing an attachment to a
workpiece processing machine can be easily carried out.

According to an illustrative aspect of the present invention, a jig is provided to install

an attachment having a workpiece attaching hole into the workpiece processing
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machine. The jig includes an attachment holding part configured to hold the at-
tachment, and a plurality of bars provided on the attachment holding part and arranged
parallel to each other. The bars are arranged to contact a reference part provided on a
circle having a center at a position at which an axis of the workpiece attaching hole is
set when the attachment is installed into the workpiece processing machine. An axis of
each of the bars is positioned on a circle having a center at the axis of the workpiece
attaching hole of the attachment held in the attachment holding part.

The attachment is held in the attachment holding part, and in this state, the at-
tachment installing jig is moved to the workpiece processing machine using a carrying
machine such as a crane. Then, the bars are made to contact the reference part provided
on the workpiece processing machine. The reference part with which the bars are
contacted are provided on the circle having a center at the position at which the axis of
the workpiece attaching hole is set when the attachment is installed in the workpiece
processing machine. Therefore, by bringing the bars in contact with the reference part,
the attachment is positioned with respect to the position at which the axis of the
workpiece attaching hole is set. As a result, the attachment can be easily carried to the
workpiece processing machine by means of the attachment installing jig. In addition,
positioning of the attachment with respect to the workpiece processing machine can be
performed by bringing the bars in contact with the reference part of the workpiece
processing machine, and therefore, the installing work can be easily carried out.

The attachment holding part may include a frame, an attachment engaging part to be
engaged with the attachment, and a retracting mechanism configured to retract the at-
tachment engaging part toward a center part of the frame. With this structure it is
possible to easily hold the attachment in the attachment installing jig, by retracting the
attachment in a state it is engaged with the attachment engaging part, toward the center
part of the frame, by means of the retracting mechanism. As a result, the attachment is
positioned in the center part of the frame, and there is less anxiety that the attachment
may fall from the frame when moving the attachment installing jig to the workpiece
processing machine. Therefore, it is possible to reliably carry the attachment.

The jig may further include a push-out mechanism configured to push out the at-
tachment engaging part toward an end part of the frame. With this structure the at-
tachment installing jig is disposed at a predetermined position of the workpiece
processing machine, in a state where the attachment is retracted toward the center part
of the frame, and thereafter, the attachment is pushed out toward the end part of the
frame by the push-out mechanism. In this manner, it is possible to easily install the at-
tachment at the predetermined position of the workpiece processing machine.

The attachment engaging part may include a first contact part configured to contact

the attachment when the attachment is retracted by the retracting mechanism, and a
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second contact part configured to contact the attachment when the attachment is
pushed out by the push-out mechanism. With this structure because the attachment
contacts the first contact part and the second contact part, it is possible to reliably move
the attachment, when the attachment is retracted by the retracting mechanism or when
the attachment is pushed out by the push-out mechanism. As a result, it is possible to
reliably operate the retracting mechanism and the push-out mechanism.

The attachment engaging part may include a first attachment engaging part and a
second attachment engaging part arranged in a pair at both sides of the center part of
the frame. The retracting mechanism and the push-out mechanism may be configured
as a pantograph mechanism. The pantograph mechanism includes a first link and a
second link each having one end rotatably connected to the first attachment engaging
part, a third link and a fourth link each having one end rotatably connected to the
second attachment engaging part, a first block rotatably connected to the other end of
the first link and to the other end of the third link, a second block rotatably connected
to the other end of the second link and to the other end of the fourth link, and an ap-
proaching and separating mechanism configured to move the first block and the second
block toward and away from each other. With this structure by operating the ap-
proaching and separating mechanism, it is possible to retract the attachment toward the
center part of the frame, or to push the attachment from the center part toward the end
part. Specifically, the attachment is engaged with the attachment engaging part, before
the retracting mechanism is operated, and thereafter, the first block and the second
block are separated from each other by the approaching and separating mechanism.
Then, the first link to the fourth link are moved thereby to move the first attachment
engaging part and the second attachment engaging part toward and away from each
other. As a result, these attachment engaging parts which are respectively engaged with
the attachment are moved toward the center part of the frame. On the other hand, for
the purpose of installing the attachment at the predetermined positions of the
workpiece processing machine, the bars are brought into contact with the reference
parts of the workpiece processing machine, and in this state, the push-out mechanism
is operated. For this purpose, the first block and the second block are moved toward
and away from each other. Then, the first attachment engaging part and the second at-
tachment engaging part are separated from each other, and these attachment engaging
parts which are respectively engaged with the attachment are moved toward the end
part of the frame. Thereafter, the attachment is installed in the workpiece processing
machine. With this structure because the retracting mechanism and the push-out
mechanism are configured as the pantograph mechanism having the first link to the
fourth link, it is possible to make the structure of the attachment installing jig simple,

and to reduce the production cost.
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The approaching and separating mechanism may include a female screw part formed
in each of the first block and the second block, and a male screw part screwed into the
female screw part. With this structure because the approaching and separating
mechanism has the female screw part and the male screw part, a rotation amount of the
male screw part is proportional to a moving amount of the first block with respect to
the second block. Thus, it is possible to control the moving amount of the first block
with respect to the second block, and accordingly, a moving amount of the first at-
tachment engaging part with respect to the second attachment engaging part, using a
simple method of controlling the rotation amount of the male screw part.

A handle may be coupled to an end of the male screw part by a universal joint. With
this structure it is possible to easily rotate the male screw part by the handle, and to
easily conduct the retracting operation and the push-out operation of the attachments
from an exterior of the workpiece processing machine. In case where the male screw
part is disposed along the vertical direction and has a long-size, the work for rotating
the male screw part is difficult, because the rotating operation of the handle is
conducted from a remote position outside the workpiece processing machine, in case
where the handle is directly coupled to the end of the male screw part. On the contrary,
by coupling the universal joint between the end of the male screw part and the handle,
it becomes possible to change an axial direction of the male screw part and an axial
direction for rotating the handle. As a result, even though the long-sized male screw
part is disposed along the vertical direction, it is possible to easily adjust the position of
the handle, that is, an operating position.

The pantograph mechanism may be provided on the frame so as to be movable
parallel to the bars, and a first stopper configured to restrict a movement of the first at-
tachment engaging part along an axial direction of the bars and a second stopper
configured to restrict a movement of the second attachment engaging part along the
axial direction of the bars may be provided on the frame. Sizes and weights of the at-
tachments are sometimes different between the attachment which is engaged with the
first attachment engaging part and the attachment which is engaged with the second at-
tachment engaging part. When the pantograph mechanism is operated in a state where
the attachments having the different weights are engaged with these attachment
engaging parts, only one of the first attachment engaging part and the second at-
tachment engaging part, for example, the first attachment engaging part which is
engaged with the lighter attachment is moved to the center part of the frame. When one
of the first attachment engaging part and the second attachment engaging part is moved
to the center part of the frame, the one attachment engaging part comes into contact
with one of the first stopper and the second stopper thereby to restrict the movement.

Thereafter, the other of the first attachment engaging part and the second attachment
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engaging part, for example, the attachment engaging part which is engaged with the
heavier attachment is moved to the center part of the frame. When the other of the first
attachment engaging part and the second attachment engaging part is moved to the
center part of the frame, the other attachment engaging part comes into contact with
the other of the first stopper and the second stopper, thereby to restrict the movement.
In this manner, the first attachment engaging part and the second attachment engaging
part are positioned in the center part of the frame, in a state where they are respectively
engaged with the attachments. Therefore, even when there is a difference in weight
between the attachment engaged with the first attachment engaging part and the at-
tachment engaged with the second attachment engaging part, it is possible to reliably

retract the attachments toward the center part of the frame.
The workpiece processing machine may be a shaft-diameter enlarging apparatus

configured to form a collar having an enlarged diameter at a middle of a rod-shaped
metal workpiece, and the reference part may be an outer peripheral part of a spindle to
which the attachment is mounted. The shaft-diameter enlarging apparatus is provided,
in advance, with the spindles to which the attachments are to be mounted. Each of the
spindles has a projected tip end, and an outer peripheral part of the projected tip end is
formed in a shape of the circle having the center at the position at which the axis of the
workpiece attaching hole is set. Therefore, by bringing the bars in contact with the
outer peripheral part of the spindle, when installing the attachment, the workpiece
attaching hole comes into alignment with the axis position. As a result, an excellent
effect can be achieved with the attachment installing jig, when it is used in the shaft-
diameter enlarging apparatus.

According to another illustrative aspect of the present invention, a method is
provided to install an attachment into a workpiece processing machine using a jig. The
jig includes an attachment holding part configured to hold the attachment having a
workpiece attaching hole, and a plurality of bars provided on the attachment holding
part and arranged parallel to each other. An axis of each of the bars is positioned on a
circle having a center at an axis of the workpiece attaching hole of the attachment held
by the attachment holding part. The method includes moving the jig to the workpiece
processing machine in a state in which the attachment is held by the attachment
holding part, and bringing the bars in contact with a reference part provided on a circle
having a center at a position at which the axis of the workpiece attaching hole is set

when the attachment is installed in the workpiece processing machine.
Brief Description of Drawings
[fig.1]Fig. 1 is a schematic sectional view showing an overall structure of a shaft-

diameter enlarging apparatus which is provided with an attachment installing jig



WO 2017/006572 PCT/JP2016/003255

[0019]

[0020]
[0021]

[0022]

[0023]

according to an embodiment of the invention.

[fig.2]Fig. 2 is a plan view of the shaft-diameter enlarging apparatus.

[fig.3]Fig. 3 is a front view of the attachment installing jig in this embodiment.
[fig.4]Fig. 4 is a side view of the attachment installing jig.

[fig.5]Fig. 5 is a plan view of the attachment installing jig.

[fig.6]Fig. 6 is a front view showing a jig mounting member in a state where the at-
tachment installing jig is mounted.

[fig.7]Fig. 7 is a side view showing the jig mounting member in a state where the at-
tachment installing jig is mounted.

[fig.8]Fig. 8 is a plan view showing the jig mounting member in a state where the at-
tachment installing jig is mounted.

[fig.9]Fig. 9 is a side view partly cut away, showing a drive-side attachment.
[fig.10]Fig. 10 is a partial front view showing the other part of the drive-side at-
tachment.

[fig.11]Fig. 11 is a side view partly cut away, showing a driven-side attachment.
[fig.12A]Fig. 12A is a side view partly cut away, showing an adapter for the drive-side
attachment.

[fig.12B]Fig. 12B is a side view partly cut away, showing an adapter for the driven-
side attachment.

[fig. 12C]Fig. 12C is a plan view of the adapter.

Description of Embodiments

Hereinafter, embodiments of the present invention will be described in detail with
reference to the drawings. The attachment installing jig is used when installing at-
tachments into a workpiece processing machine. The workpiece processing machine to
which the embodiment is applied is a shaft-diameter enlarging apparatus for forming a
collar having an enlarged diameter, in a middle of a rod-shaped metal workpiece.

Structure of Shaft-Diameter Enlarging Apparatus

Figs. 1 and 2 illustrate an overall structure of the shaft-diameter enlarging apparatus.
As shown in Figs. 1 and 2, a shaft-diameter enlarging apparatus 1 includes a frame 2, a
pair of support walls 3 which are provided at one end side of the frame 2, a drive-side
holder unit 4 which is provided between a pair of the support walls 3, and a driven-side
holder unit 5 which is provided in a center part of the frame 2.

The drive-side holder unit 4 is provided with a unit frame 40. The unit frame 40
includes a pair of side plates 40A which are disposed near the support walls 3, and a
bottom plate 40B which connects respective lower ends of these side plates 40A to
each other.

A support cylinder 41 in a shape of a block is connected to upper parts of the side
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plates 40A, and a spindle 42 is rotatably provided inside the support cylinder 41. The
spindle 42 holds a drive-side attachment 61 at a side close to the driven-side holder
unit 5. An outer peripheral part R of the spindle 42 which is exposed from the support
cylinder 41 toward the driven-side holder unit 5 is set to be a reference part S for
mounting the drive-side attachment 61 to the spindle 42. A discharging cylinder 43 for
discharging a workpiece from the drive-side attachment 61 is connected to the spindle
42. The drive-side attachment 61 is disposed in such a manner that an axis of a
workpiece attaching hole 61A is aligned with an axis position PO. The workpiece
attaching hole 61A is a hole to which one end of the rod-shaped metal workpiece (not
shown) is attached. Parts of the side plates 40A which are protruded from the support
cylinder 41 are rotatably held by the support plates 3 by way of a shaft 41A. The
bottom plate 40B is provided with a tilting cylinder 44 for tilting the drive-side holder
unit 4 around the shaft 41 A. The unit frame 40 is provided with an electric motor 45.
The electric motor 45 is a motor for rotating the spindle 42 and the drive-side at-
tachment 61 by way of a belt 45A.

The driven-side holder unit 5 includes a slide table 55 which is provided so as to
move back and forth with respect to the drive-side holder unit 4 in the frame 2, and a
pressurizing cylinder 56 for moving the slide table 55 back and forth. The slide table
55 is provided with a support cylinder 51 in a shape of a block. A spindle 42 is
rotatably provided inside the support cylinder 51. The spindle 42 holds a driven-side
attachment 62 at a side close to the drive-side holder unit 4. An outer peripheral part R
of the spindle 42 which is exposed from the support cylinder 51 toward the drive-side
holder unit 4 is set to be a reference part S for mounting the driven-side attachment 62
to the spindle 42. A discharging cylinder 53 for discharging the workpiece from the
driven-side attachment 62 is connected to the spindle 42. The driven-side attachment
62 is disposed in such a manner that an axis of a workpiece attaching hole 62A is
aligned with an axis position PO. The workpiece attaching hole 62A is a hole to which
the other end of the rod-shaped metal workpiece is attached.

In the shaft-diameter enlarging apparatus 1 having the structure described above, in a
state where the one end of the rod-shaped metal workpiece is attached to the drive-side
attachment 61, and the other end of the rod-shaped metal workpiece is attached to the
driven-side attachment 62, the spindle 42 and the drive-side attachment 61 are tilted
around the shaft 41 A by the tilting cylinder 44, and at the same time, rotated in an axial
direction by the electric motor 45. Further, the spindle 42 and the driven-side at-
tachment 62 are advanced toward the drive-side attachment 61 by the pressurizing
cylinder 56. In this manner, a collar having an enlarged diameter is formed in the
middle of the rod-shaped metal workpiece. An attachment installing jig 10 in this em-

bodiment can be disposed at the reference part S of the spindle 42 of the drive-side
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holder unit 4 and at the reference part S of the spindle 42 of the driven-side holder unit
5.

Structure of Attachment Installing Jig

An overall structure of the attachment installing jig 10 is illustrated in Figs. 3 to 5. As
shown in Figs. 3 to 5, the attachment installing jig 10 includes an attachment holding
part 11 for holding the attachments, and a pair of bars 12 which are provided in the at-
tachment holding part 11 and arranged parallel to each other. The drive-side at-
tachment 61 includes an attachment body 610, and an adapter 611 which is detachably
provided on the attachment body 610. The adapter 611 is formed in a disc-like shape,
and integrally coupled to the attachment body 610 by means of bolts B, at prede-
termined positions of an outer peripheral edge thereof. An engagement disc 612 is
provided in a core part of the adapter 611. The driven-side attachment 62 includes an
attachment body 620, and an adapter 621 which is detachably provided on the at-
tachment body 620 in the same manner as the drive-side attachment 61. The adapter
621 is formed in a disc-like shape, and integrally coupled to the attachment body 620
by means of bolts B, at predetermined positions of an outer peripheral edge thereof. An
engagement disc 622 is provided in a core part of the adapter 621. The adapters 611,
621 are respectively provided with attachment hanging metal fittings 63 in outer pe-
ripheral parts thereof. The attachment hanging metal fittings 63 are formed of eyebolts
or the like.

The attachment holding part 11 includes a frame 13, a first attachment engaging part
71 which is movably provided at one end of the frame 13 and engaged with the drive-
side attachment 61, a second attachment engaging part 72 which is movably provided
at the other end of the frame 13 and engaged with the driven-side attachment 62, a
pantograph mechanism 15 for retracting the first attachment engaging part 71 and the
second attachment engaging part 72 toward a center part of the frame 13 and pushing
them out toward both end parts of the frame 13, and a universal joint 16 which is
coupled to the pantograph mechanism 15. The frame 13 has walls 131, 132 which are
provided at both sides of the center part of the frame 13 so as to be opposed to each
other, leg portions 133 which are fixed to lower ends of the walls 131, 132, and a
plurality of connecting rods 134 for interconnecting the walls 131, 132. The two bars
12, the connecting rods 134, and guide rods 135 are arranged parallel to each other.

The walls 131, 132 are respectively formed with windows 13C through which the
drive-side attachment 61 and the driven-side attachment 62 are allowed to pass.

The first attachment engaging part 71 has a first plate 710, an engaging hook 70
which is provided in a center part of a front face of the first plate 710, and a plurality of
attachment receiving members 70F which are provided in a lower end part of the first

plate 710. The first plate 710 has a long-length plate part 710A, short-length plate parts
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710B which are provided at both ends of the long-length plate part 710A, and end plate
parts 710C which are provided on the short-length plate parts 710B. The engaging
hook 70 has a gap with respect to the first plate 710, for containing the engagement
disc 612 of the adapter 611, and has an arc-shaped engaging part 70A which opens
downward. The engagement disc 612 of the adapter 611 is engaged with the engaging
part 70A from the downward opening. When the drive-side attachment 61 is retracted,
a surface of the engaging hook 70 opposed to the first plate 710 is a first contact part
701 which comes into contact with a back face of the engagement disc 612 of the
adapter 611. When the drive-side attachment 61 is pushed out, a front face of the first
plate 710 is a second contact part 702 which comes into contact with the engagement
disc 612. The attachment receiving members 70F support a lower part of the outer pe-
ripheral face of the drive-side attachment 61.

The second attachment engaging part 72 has substantially the same structure as the
first attachment engaging part 71. The second attachment engaging part 72 has a
second plate 720, an engaging hook 70 which is provided on a front face of the second
plate 720, and a plurality of attachment receiving members 70F which are provided in
a lower end part of the second plate 720. The second plate 720 has the same structure
as the first plate 710. The engaging hook 70 has a gap with respect to the second plate
720, for containing the engagement disc 622 of the adapter 621, and has an arc-shaped
engaging part 72A which opens downward. The engagement disc 622 of the adapter
621 is engaged with the engaging part 72A from the downward opening. When the
driven-side attachment 62 is retracted, a surface of the engaging hook 70 opposed to
the second plate 720 is a first contact part 701 which comes into contact with a back
face of the engagement disc 622 of the adapter 621. When the driven-side attachment
62 is pushed out, a front face of the second plate 720 is a second contact part 702
which comes into contact with the engagement disc 622. The attachment receiving
members 70F support a lower part of the outer peripheral face of the driven-side at-
tachment 62.

The first plate 710 and the second plate 720 are respectively provided with jig
hanging metal fittings 74, at upper ends thereof. The jig hanging metal fittings 74 are
formed of, for example, eyebolts. Respective both ends of the first plate 710 and the
second plate 720 are movably supported by the guide rods 135 which are provided on
the walls 131, 132. The frame 13 is provided with a first stopper (not shown) for re-
stricting the movement of the first plate 710 toward the end part of the frame 13, and a
second stopper (not shown) for restricting the movement of the second plate 720
toward the end part of the frame 13.

The pantograph mechanism 15 functions as a retracting mechanism 15A for re-

tracting the first and second attachment engaging parts 71, 72 toward the center part of
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the frame 13, and also functions as a push-out mechanism 15B for pushing out the first
and second attachment engaging parts 71, 72 toward the end parts of the frame 13. The
pantograph mechanism 15 includes a pair of a first link 181 and a second link 182
which are rotatably connected to the first plate 710 at respective one ends thereof, a
pair of a third link 183 and a fourth link 184 which are rotatably connected to the
second plate 720 at respective one ends thereof, a first block 191 which is rotatably
connected to the other end of the first link 181 and the other end of the third link 183, a
second block 192 which is rotatably connected to the other end of the second link 182
and the other end of the fourth link 184, and an approaching and separating mechanism
20 for moving the first block 191 and the second block 192 toward and away from
each other.

The one end of the first link 181 is rotatably supported by a fixed part 180 which is
fixed to a side face of the first plate 710 in the center part thereof, and the other end of
the first link 181 is rotatably supported by the first block 191. The two first links 181
are provided interposing the fixed part 180 and the first block 191 between them. The
one end of the second link 182 is rotatably supported by the fixed part 180, and the
other end of the second link 182 is rotatably supported by the second block 192. The
two second links 182 are provided interposing the fixed part 180 and the second block
192 between them. The one end of the third link 183 is rotatably supported by a fixed
part 180 which is fixed to a side face of the second plate 720 in the center part thereof,
and the other end of the third link 183 is rotatably supported by the first block 191. The
two third links 183 are provided interposing the fixed part 180 and the first block 191
between them. The one end of the fourth link 184 is rotatably supported by the fixed
part 180 of the second plate 720, and the other end of the fourth link 184 is rotatably
supported by the second block 192. The two fourth links 184 are provided interposing
the fixed part 180 and the second block 192 between them. The first block 191 and the
second block 192 are arranged in parallel in a vertical direction.

The approaching and separating mechanism 20 includes a female screw part 20A
which is formed in the first block 191 and the second block 192, extending in the
vertical direction, and a male screw part 21 which is engaged with the female screw
part 20A. The male screw part 21 is provided extending in the vertical direction, and
one end of the universal joint 16 is connected to an upper end of the male screw part
21. The other end of the universal joint 16 to which a handle is connected is extended
in a horizontal direction. The universal joint 16 is locked to a mounting plate 16A, and
the mounting plate 16A is fixed to one of the bars 12.

Each of the bars 12 includes a columnar body 120 which is provided on the walls
131, 132 so as to move in an axial direction, columnar engaging parts 121 which are

respectively fixed to both ends of the columnar body 120, two fixed rings 122 which



11

WO 2017/006572 PCT/JP2016/003255

[0036]
[0037]

[0038]

are respectively fixed to a center side of the columnar body 120, and springs 123 which
are provided between the fixed rings 122 and the walls 131, 132. The springs 123
function as buffers when the one end of the bar 12 collides against the shaft-diameter
enlarging apparatus 1 or other parts. Peripheral faces of the engaging parts 121 can be
brought into contact with the reference parts S of the spindles 42. The reference parts S
are respectively formed on the outer peripheral parts R of the spindles 42, specifically,
on circles around axis positions PO of the respective workpiece attaching holes 61A,
62A when the drive-side attachment 61 and the driven-side attachment 62 are mounted
to the spindles 42. As shown in Fig. 4, respective axes P2 of the two bars 12 are po-
sitioned on imaginary circles Q around axes P1 of the workpiece attaching holes 61A,
62A of the drive-side attachment 61 and the driven-side attachment 62 (in Fig. 4, only
a part of the imaginary circle Q is shown). The imaginary circles Q and the outer pe-
ripheral parts R of the spindles 42 are concentric around the axes P1 of the workpiece
attaching holes 61A, 62A. A radius of the imaginary circle Q is equal to a sum of a
radius of the outer peripheral part of the spindle 42 and a radius of the bar 12.

Structure of Jig Mounting Member

When setting the drive-side attachment 61 and the driven-side attachment 62 on the
attachment installing jig 10 having the above described structure, a jig mounting
member § as shown in Figs. 6 to 8§ is used. As shown in Figs. 6 to 8, the jig mounting
member § includes a base member 80 having a rectangular shape in a plan view, on
which the attachment installing jig 10 is mounted, a first holding member 81 which is
provided at one end side of the base member 80 for holding the drive-side attachment
61, a second holding member 82 which is provided at the other end side of the base
member 80 for holding the driven-side attachment 62, and leg portions 83 which are
provided on a lower face of the base member 80. The base member 80 is provided with
member hanging metal fittings 84 for hanging the jig mounting member 8§, at four
corners thereof. The member hanging metal fittings 84 are formed of, for example,
eyebolts.

The first holding member 81 includes a pair of posts 85, a short-length member 86
which is disposed between the posts 85, and a pair of inclined members 87 respectively
bridging upper ends of the posts 85 and an upper end of the short-length member 86.
The lower face of the outer periphery of the drive-side attachment 61 comes into
contact with upper edges of a pair of the inclined members 87. In this state, an axis of
the workpiece attaching hole 61A of the drive-side attachment 61 is aligned with the
axis of the workpiece attaching hole 61A of the drive-side attachment 61 which is
mounted on the first attachment engaging part 71. The second holding member 82 has
substantially the same structure as the first holding member 81, and includes a pair of

posts 85, a short-length member 86, and a pair of inclined members 87. The lower face
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of the outer periphery of the driven-side attachment 62 comes into contact with upper
edges of a pair of the inclined members 87. In this state, an axis of the workpiece
attaching hole 62A of the driven-side attachment 62 is aligned with the axis of the
workpiece attaching hole 62A of the driven-side attachment 62 which is mounted on
the second attachment engaging part 72.

Structure of Attachments

Structures of the drive-side attachment 61 and the driven-side attachment 62 are 1il-
lustrated in Figs. 9 and 10. Figs. 9 and 10 illustrate an attachment body 610 of the
drive-side attachment 61. As shown in Figs. 9 and 10, the attachment body 610 has the
workpiece attaching hole 61A which is formed in a core part thereof. The workpiece
attaching hole 61A has a shape corresponding to a shape of the workpiece, which is not
shown.

Large diameter holes 61B and small diameter holes 61C are arranged on a same
circle having a center at the axis of the workpiece attaching hole 61A. The large
diameter holes 61B are the holes through which bolts (not shown) are passed for the
purpose of coupling the attachment body 610 to the spindle 42. The small diameter
holes 61C are female screws for fastening the adapter 611 to the attachment body 610
with the bolts B.

Fig. 11 illustrates an attachment body 620 of the driven-side attachment 62. As
shown in Fig. 11, the workpiece attaching hole 62A is formed in a core part of the at-
tachment body 620. The workpiece attaching hole 62A has a shape corresponding to
the workpiece, which is not shown. Large diameter holes 62M are formed on a circle
having a center at the axis of the workpiece attaching hole 62A. The large diameter
holes 62M are the holes through which bolts (not shown) are passed for the purpose of
coupling the attachment body 620 to the spindle 42.

Fig. 12A to 12C illustrate the adapters 611, 612. As shown in Fig. 12A, the adapter
611 of the drive-side attachment 61 has a disc part 61D which is formed in a disc-like
shape, and an engagement disc 612 and a guide rod 61G which are respectively fixed
to a center part of the disc part 61D. Insertion holes 61F continued from the large
diameter holes 61B are formed in an outer peripheral region of the disc part 61D. A
region between the center part of the disc part 61D and the outer peripheral part where
the insertion holes 61F are formed has a small wall thickness. The attachment hanging
metal fitting 63 is provided on an outer periphery of the disc part 61D. The guide rod
61G is passed through the workpiece attaching hole 61A in the attachment body 610.

As shown in Fig. 12B, the adapter 621 of the driven-side attachment 62 has a disc
part 62D which is formed in a disc-like shape, and an engagement disc 622 and a guide
rod 62G which are respectively fixed to a center part of the disc part 62D. Insertion

holes 62F continued from the large diameter holes 62B are formed in an outer pe-



13

WO 2017/006572 PCT/JP2016/003255

[0045]
[0046]

[0047]

[0048]

[0049]

ripheral region of the disc part 62D. A region between the center part of the disc part
62D and the outer peripheral part where the insertion holes 62F are formed has a small
wall thickness. The attachment hanging metal fitting 63 is provided on an outer
periphery of the disc part 62D. The guide rod 62G is engaged with the workpiece
attaching hole 62A in the attachment body 620. As shown in Fig. 12C, the engagement
disc 612 is disposed on a front face of the adapter 611. The adapter 621 has the same
structure as the adapter 611.

Attachment Installing Method

Next, a method for installing the drive-side attachment 61 and the driven-side at-
tachment 62 into the shaft-diameter enlarging apparatus 1 using the attachment in-
stalling jig 10 will be described.

As a first step, the adapter 611 is coupled to the attachment body 610 thereby to form
the drive-side attachment 61. In the same manner, the adapter 621 is coupled to the at-
tachment body 620 thereby to form the driven-side attachment 62. Thereafter, the at-
tachment installing jig 10 is mounted on the base member 80 of the jig mounting
member §, and the drive-side attachment 61 is mounted on the first holding member
81, while the driven-side attachment 62 is mounted on the second holding member 82.
For carrying out these works, a crane or the like may be used. In carrying out these
works, the pantograph mechanism 15 is moved thereby to allow the first attachment
engaging part 71 to approach the drive-side attachment 61, and the drive-side at-
tachment 61 is set on the first attachment engaging part 71. In the same manner, the
driven-side attachment 62 is set on the second attachment engaging part 72.

Thereafter, the attachment installing jig 10 is operated. The handle is coupled to the
end part of the universal joint 16, and the male screw part 21 is rotated in one direction
by the universal joint 16. Then, the first block 191 and the second block 192 of the
pantograph mechanism 15 are separated from each other, and the first attachment
engaging part 71 and the second attachment engaging part 72 are respectively retracted
from the end parts of the frame 13 toward the center part thereof by means of the first
link 181, the second link 182, the third link 183 and the fourth link 184. On this
occasion, the drive-side attachment 61 and the driven-side attachment 62 are slid along
the attachment receiving members 70F.

In case where the drive-side attachment 61 is heavier than the driven-side attachment
62, the first attachment engaging part 71 which is engaged with the drive-side at-
tachment 61 is kept stationary, and only the driven-side attachment 62 which is
engaged with the second attachment engaging part 72 is retracted toward the center
part of the frame 13. When the second plate 720 of the second attachment engaging
part 72 contacts the second stopper, the movement of the second attachment engaging

part 72 is restricted, and the drive-side attachment 61 which is engaged with the first
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attachment engaging part 71 is retracted toward the center part of the frame 13. When
the first plate 710 of the first attachment engaging part 71 contacts the first stopper, the
drive-side attachment 61 and the driven-side attachment 62 are mounted on the at-
tachment installing jig 10.

Only the attachment installing jig 10 on which the drive-side attachment 61 and the
driven-side attachment 62 are mounted is installed in the shaft-diameter enlarging
apparatus 1 by means of a crane or the like, and the two bars 12 of the shaft-diameter
enlarging apparatus 1 are set on the outer peripheral parts R of the spindles 42. When
the two bars 12 respectively contact the outer peripheral parts R of the spindles 42, the
axes P1 of the workpiece attaching holes 61A, 62A of the drive-side attachment 61 and
the driven-side attachment 62 come into alignment with the axis positions PO of the
workpiece attaching holes 61A, 62A with respect to the drive-side attachment 61 and
the driven-side attachment 62. Even in case where the attachment installing jig 10 is
displaced in installing posture with respect to the spindles 42, and only one of the bars
12 comes into contact with the outer peripheral part R of one of the spindles 42, the
other bar 12 comes into contact with the outer peripheral part R of the other spindle 42
by weights of the drive-side attachment 61 and the driven-side attachment 62. In this
manner, positioning of the drive-side attachment 61 and the driven-side attachment 62
are performed.

Thereafter, by operating the handle, the male screw part 21 is rotated in the opposite
direction to the former direction, by the universal joint 16. Then, the first block 191
and the second block 192 of the pantograph mechanism 15 are drawn near to each
other, and the first attachment engaging part 71 and the second attachment engaging
part 72 are respectively pushed out from the center part of the frame 13 toward the end
parts thereof by way of the first link 181, the second link 182, the third link 183 and
the fourth link 184. The drive-side attachment 61 which is engaged with the first at-
tachment engaging part 71 is inserted into the spindle 42 of the drive-side holder unit
4, while sliding along the attachment receiving member 70F. Then, the drive-side at-
tachment 61 is attached to the spindle 42. Further, the adapter 611 is detached from the
attachment body 610. In the same manner, the driven-side attachment 62 which is
engaged with the second attachment engaging part 72 is inserted into the spindle 42 of
the driven-side holder unit 5, while sliding along the attachment receiving member
70F. Then, the driven-side attachment 62 is attached to the spindle 42. Further, the
adapter 621 is detached from the attachment body 620. After the drive-side attachment
61 and the driven-side attachment 62 have been respectively attached to a pair of the
spindles 42, the attachment installing jig 10 is detached from the spindles 42.
Thereafter, the workpiece is attached to the workpiece attaching hole 61A in the drive-

side attachment 61 and the workpiece attaching hole 62A in the driven-side attachment
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62, and then, the drive-side holder unit 4 and the driven-side holder unit 5 are operated.
In this manner, the shaft-diameter enlargement is applied to the workpiece.

Accordingly, the following advantages can be obtained in this embodiment.

(1)The attachment installing jig 10 includes the attachment holding part 11 for
holding the drive-side attachment 61 and the driven-side attachment 62, and the two
bars 12 which are provided in the attachment holding part 11. The two bars 12 are
allowed to come into contact with the reference parts S which are respectively formed
on the circles having a center at the position at which the axes of the workpiece
attaching holes 61A, 62A are set when the drive-side attachment 61 and the driven-side
attachment 62 are installed in the shaft-diameter enlarging apparatus 1, and the axes of
these bars 12 are positioned on the imaginary circles Q around the axes of the
workpiece attaching holes 61A, 62A. As a result, carrying of the drive-side attachment
61 and the driven-side attachment 62 to the shaft-diameter enlarging apparatus 1 can
be easily carried out by the attachment installing jig 10. Additionally, when the drive-
side attachment 61 and the driven-side attachment 62 are installed in the shaft-diameter
enlarging apparatus 1, positioning of the drive-side attachment 61 and the driven-side
attachment 62 with respect to the shaft-diameter enlarging apparatus 1 is performed by
bringing the two bars 12 into contact with the reference parts S. As a result, the in-
stalling work can be easily performed.

(2) The attachment holding part 11 includes the frame 13, the first attachment
engaging part 71 which is engaged with the drive-side attachment 61, the second at-
tachment engaging part 72 which is engaged with the driven-side attachment 62, and
the retracing mechanism 15A for retracting the first attachment engaging part 71 and
the second attachment engaging part 72 toward the center part of the frame 13.
Therefore, it is possible to easily hold the drive-side attachment 61 and the driven-side
attachment 62 in the attachment installing jig 10, by retracting the first attachment
engaging part 71 and the second attachment engaging part 72 toward the center part of
the frame 13 by means of the retracting mechanism 15A.

(3) The attachment installing jig 10 includes the push-out mechanism 15B for
pushing out the first attachment engaging part 71 and the second attachment engaging
part 72 toward the end parts of the frame 13. Therefore, by pushing out the drive-side
attachment 61 and the driven-side attachment 62 toward the end parts of the frame 13,
it is possible to easily install the drive-side attachment 61 and the driven-side at-
tachment 62 in the shaft-diameter enlarging apparatus 1.

(4) The first attachment engaging part 71 and the second attachment engaging part 72
respectively have the first contact parts 701 with which the drive-side attachment 61
and the driven-side attachment 62 are contacted, when they are retracted by the re-

tracting mechanism 15A, and the second contact parts 702 with which the drive-side
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attachment 61 and the driven-side attachment 62 are contacted, when they are pushed
out by the push-out mechanism 15B. Therefore, it is possible to reliably move the
drive-side attachment 61 and the driven-side attachment 62 back and forth.

(5) The first attachment engaging part 71 and the second attachment engaging part 72
are disposed at both sides of the center part of the frame 13. The pantograph
mechanism 15 includes the first link 181 and the second link 182 which are rotatably
connected to the first attachment engaging part 71 at the respective one ends thereof,
the third link 183 and the fourth link 184 which are rotatably connected to the second
attachment engaging part 72 at the respective one ends thereof, the first block 191
which is rotatably connected to the other end of the first link 181 and the other end of
the third link 183, the second block 192 which is rotatably connected to the other end
of the second link 182 and the other end of the fourth link 184, and the approaching
and separating mechanism 20 for moving the first block 191 and the second block 192
toward and away from each other. Therefore, because the retracting mechanism 15A
and the push-out mechanism 15B are formed of the pantograph mechanism 15 having
the first link 181 to the fourth link 184, the structure of the attachment installing jig 10
can be made simple.

(6) Because the approaching and separating mechanism 20 is provided with the male
screw part 21 which is respectively screwed with the first block 191 and the second
block 192, a rotation amount of the male screw part 21 is proportional to moving
amounts of the first block 191 and the second block 192. Therefore, it is possible to
easily control a distance between the first attachment engaging part 71 and the second
attachment engaging part 72.

(7) The handle is coupled to the end of the male screw part 21 by the universal joint
16. Therefore, even though the long-sized male screw part 21 is disposed along the
vertical direction, it is possible to adjust the position of the handle, by using the
universal joint 16.

(8) The pantograph mechanism 15 is provided on the frame 13 so as to move in
parallel with the two bars 12, and the first stopper for restricting the movement of the
first attachment engaging part 71 and the second stopper for restricting the movement
of the second attachment engaging part 72 are respectively provided on the frame 13.
Therefore, even though there is a difference in weight between the drive-side at-
tachment 61 and the driven-side attachment 62, it is possible to reliably retract the
drive-side attachment 61 and the driven-side attachment 62 toward the center part of
the frame 13.

(9) The reference parts S are set on the outer peripheral parts of the spindles 42
which have been mounted on the shaft-diameter enlarging apparatus 1 beforehand, the

installing work of the drive-side attachment 61 and the driven-side attachment 62 can
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be easily carried out in the shaft-diameter enlarging apparatus 1.

(10) Each of the bars 12 includes the columnar body 120 which is provided on the
walls 131, 132 so as to move in the axial direction, the columnar engaging parts 121
which are respectively fixed to the both ends of the columnar body 120, the two fixed
rings 122 which are respectively fixed to the center side of the columnar body 120, and
the springs 123 which are provided between the fixed rings 122 and the walls 131, 132.
Therefore, it is possible to prevent breakdown of the bar 12, when the one end of the
bar 12 collides against the shaft-diameter enlarging apparatus 1 or other parts.

(11) The pantograph mechanism 15 is allowed to slide in a direction parallel to the
axial direction of the bars 12. Therefore, the work for mounting the drive-side at-
tachment 61 on the first attachment engaging part 71, and the work for mounting the
driven-side attachment 62 on the second attachment engaging part 72 can be easily
carried out.

While the present invention has been described with reference to certain em-
bodiments thereof, the scope of the present invention is not limited to the embodiments
described above, and it will be understood by those skilled in the art that various
changes and modifications may be made therein without departing from the scope of
the present invention as defined by the appended claims.

For example, in the above described embodiment, both the drive-side attachment 61
and the driven-side attachment 62 are held by the attachment holding part 11.
However, in the structure of the present invention, either one of the drive-side at-
tachment 61 and the driven-side attachment 62 may be held by the attachment holding
part 11.

Moreover, the number of the bars 12 is not limited to two, but may be three or more.
However, in case of providing the two bars, it is possible to easily position the drive-
side attachment 61 and the driven-side attachment 62, as compared with a case of
providing the three or more bars.

Further, the retracting mechanism 15A and the push-out mechanism 15B are in-
corporated in the structure of the pantograph mechanism 15. However, specific
structures of the retracting mechanism 15A and the push-out mechanism 15B are not
limited, but any structure can be adopted, provided that the first attachment engaging
part 71 and the second attachment engaging part 72 can be moved back and forth along
the axial direction of the bars 12. For example, the structure may include a ball screw
shaft for moving the first attachment engaging part 71 and the second attachment
engaging part 72 back and forth, and a motor for rotating the ball screw shaft.

Moreover, the push-out mechanism 15B need not be necessarily provided. In this
case, such a structure that an operator manually pushes the drive-side attachment 61

and the driven-side attachment 62 which are mounted on the attachment installing jig
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10 against the spindles 42 may be adopted.

[0069]  In the above described embodiment, the reference parts S are set on the outer pe-
ripheral parts R of the spindles 42. However, in the present invention, the reference
parts S may be set in the regions which have been previously determined in the shaft-
diameter enlarging apparatus 1.

[0070]  Further, the workpiece processing machine to which the invention is applied is not
limited to the shaft-diameter enlarging apparatus 1, but the invention can be applied to,
for example, a machine tool for grinding a workpiece by a jig which is provided on a
spindle.

[0071]  This application is based on Japanese Patent Application No. 2015-137070 filed on

July 8, 2015, the entire content of which is incorporated herein by reference.
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Claims

A jig configured to install an attachment having a workpiece attaching
hole into the workpiece processing machine, the jig comprising:

an attachment holding part configured to hold the attachment; and

a plurality of bars provided on the attachment holding part and arranged
parallel to each other,

wherein the bars are arranged to contact a reference part provided on a
circle having a center at a position at which an axis of the workpiece
attaching hole is set when the attachment is installed into the workpiece
processing machine, and

an axis of each of the bars is positioned on a circle having a center at
the axis of the workpiece attaching hole of the attachment held in the
attachment holding part.

The jig according to claim 2, wherein the attachment holding part
comprises a frame, an attachment engaging part to be engaged with the
attachment, and a retracting mechanism configured to retract the at-
tachment engaging part toward a center part of the frame.

The jig according to claim 3, further comprising a push-out mechanism
configured to push out the attachment engaging part toward an end part
of the frame.

The jig according to claim 3, wherein the attachment engaging part
comprises a first contact part configured to contact the attachment
when the attachment is retracted by the retracting mechanism, and a
second contact part configured to contact the attachment when the at-
tachment is pushed out by the push-out mechanism.

The jig according to claim 3 or 4, wherein the attachment engaging part
comprises a first attachment engaging part and a second attachment
engaging part arranged in a pair at both sides of the center part of the
frame, and

wherein the retracting mechanism and the push-out mechanism are
configured as a pantograph mechanism, the pantograph mechanism
comprising a first link and a second link each having one end rotatably
connected to the first attachment engaging part, a third link and a fourth
link each having one end rotatably connected to the second attachment
engaging part, a first block rotatably connected to the other end of the
first link and to the other end of the third link, a second block rotatably

connected to the other end of the second link and to the other end of the
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fourth link, and an approaching and separating mechanism configured
to move the first block and the second block toward and away from
each other.

The jig according to claim 5, wherein the approaching and separating
mechanism comprises a female screw part formed in each of the first
block and the second block, and a male screw part screwed into the
female screw part.

The jig according to claim 6, wherein a handle is coupled to an end of
the male screw part by a universal joint.

The jig according to any one of claims 5 to 8, wherein the pantograph
mechanism is provided on the frame so as to be movable parallel to the
bars, and a first stopper configured to restrict a movement of the first
attachment engaging part along an axial direction of the bars and a
second stopper configured to restrict a movement of the second at-
tachment engaging part along the axial direction of the bars are
provided on the frame.

The jig according to any one of claims 1 to 8, wherein the workpiece
processing machine is a shaft-diameter enlarging apparatus configured
to form a collar having an enlarged diameter at a middle of a rod-
shaped metal workpiece, the reference part being an outer peripheral
part of a spindle to which the attachment is mounted.

A method for installing an attachment having a workpiece attaching
hole into a workpiece processing machine using a jig, the jig including
an attachment holding part configured to hold the attachment, and a
plurality of bars provided on the attachment holding part and arranged
parallel to each other, an axis of each of the bars being positioned on a
circle having a center at an axis of the workpiece attaching hole of the
attachment held by the attachment holding part, the method comprising
moving the jig to the workpiece processing machine in a state in which
the attachment is held by the attachment holding part; and

bringing the bars in contact with a reference part provided on a circle
having a center at a position at which the axis of the workpiece
attaching hole is set when the attachment is installed in the workpiece

processing machine.
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