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(54) BUTTON ATTACHMENT MEMBER CONVEYING DEVICE

(57) Provided is a button fastener transfer device
which can detect a fastener in which one or more legs
are bent radially outward in a transfer process of the fas-
tener. The button fastener transfer device (30) is for trans-
ferring a metallic fastener (20) to a button attachment
section (110), in which a button member (10) is to be
attached to a fabric (1) with the fastener (20). The fas-
tener (20) comprise an annular base (21) and a plurality
of legs (22), which extend from the base (21) and are
spaced apart in the circumferential direction of the base
(21). The button fastener transfer device (30) comprises:
a transfer path (31) for passing the fastener (20) with the
base (21) down; a movable member (32) movable in the
transfer path (31) for moving the fastener (20) down-
stream in the transfer path (31); a rotation applying part
(51) capable of contacting the fastener (20) moving in
the transfer path (31) and configured to rotate the fas-
tener (20) in the circumferential direction of the base (21);
at least one first conductive member (61, 62) and at least
one second conductive member (33, 40, 50), which are
normally electrically isolated from each other; a detection
part (60) configured to detect a non-normal fastener (20)
having at least one non-normal leg (22a) bent radially
outward non-normally; and an energization mechanism
configured to cause an electric current to flow between
the first conductive member (61, 62) and the second con-
ductive member (33, 40, 50) if the detection part (60)
detects the non-normal fastener (20).
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Description

TECHNICAL FIELD

[0001] The present invention relates to a button fas-
tener transfer device, and more specifically to a device
to transfer and supply a fastener to a button attachment
apparatus, in which a button member such as a female
snap or a male snap is attached to a fabric with the fas-
tener.

BACKGROUND ART

[0002] A button comprising a button member (also re-
ferred to as a snap member) such as a female snap or
a male snap and a fastener is widely used in clothes,
bags or the like. FIG. 1 is a cross-sectional view showing
a state immediately before a female snap 10 is attached
to a garment fabric 1 using a metallic fastener 20 having
a plurality of legs 22. FIG. 2 is a cross-sectional view
showing a state where the female snap 10 is attached to
the fabric 1. The female snap 10 is formed such as by
drawing a metal plate. The male snap 10 comprises a
central tube 11 for receiving and detachably engaging
an engaging projection of a male snap (not shown), and
a flange 14 extending radially outward from the lower end
of central tube 11 (hereinafter in this specification, an up-
and-down (vertical) direction is based on FIGS. 1 and 2).
The central tube 11 includes an inner bulge 12 folded
back radially inward from the upper end, and a plurality
of slits 13. The slits 13 are spaced apart at intervals in
the circumferential direction of the central tube 11. Each
of the slits 13 is formed from the lower end of the inner
bulge 12 through the upper end of the central tube 11 to
a lower position of the central tube 11. The flange 14
extends upward and radially outward from the lower end
of the central tube 11 and then is bent downward and
radially inward in a C-shape to terminate. There is formed
an annular gap 15 between the distal end 14a of the
flange 14 and a flange portion 14b (a proximal end 14b
connected to the lower end of the central tube 11 of the
flange 14) radially inward relative to the distal end 14a.
This gap 15 serves as a leg receiving opening 15 for
receiving in the flange 14 the legs 22 of the fastener 20,
which have penetrated the fabric 1 in the vertical direc-
tion.
[0003] The fastener 20 is formed such as by punching
or bending a metal plate, and comprises an annular base
21 and, as an example, five legs 22 that continuously
rise upward from the radially inner end of the base 21.
These legs 22 are arranged in the base 21 at equal in-
tervals in the circumferential direction. The base 21 de-
fines a circular opening 23. Each of the legs 22 extends
from the base 21 and gradually narrows to the tip, which
is sharp. When the female snap 10 is attached to the
fabric 1, generally, the female snap 10 is held by an upper
die 111 (see FIG. 3, etc.) and the fastener 20 is set on a
lower die 112 (see FIG. 3, etc.) in a button attachment

section of a button attachment apparatus with the fabric
1 placed above the fastener 20. After that, the upper die
111 is lowered toward the lower die 112. Thereby, each
of the legs 22 of the fastener 20 pierces the fabric 1 up-
ward; then goes into the flange 14 through the leg receiv-
ing opening 15 of the female snap 10; and is deformed
along the inner surface of the flange 14 as shown in FIG.
2. Thereby, the female snap 10 is fastened to the fabric
1. FIG. 2 shows the female snap 10 properly attached to
the fabric 1. Although not shown, the male snap also
includes a flange similar to that of the female snap 10.
In other words, the male snap includes a flange 14 having
a leg receiving opening 15. Thus, the male snap can also
be attached to a fabric using the same fastener 20 as for
the female snap 10.
[0004] FIG. 3 is a cross-sectional view almost similar
to FIG. 1 showing a fastener 20 in which one or more of
the legs 22 are non-normally bent radially outward rela-
tive to the normal position. In FIG. 3, the reference nu-
meral 22a is a leg (non-normal leg) which is non-normally
bent radially outward. In a case where a fastener 20 in-
cludes the non-normal leg 22a, if the female snap 10 is
attached to the fabric 1, the non-normal leg 22a would
be bent radially outward as shown in FIG. 4 without going
into the flange 14 through the leg receiving opening 15
of the female snap 10 after the non-normal leg 22a has
penetrated the fabric 1 upward (or has not penetrated
the fabric 1). In this case, if the fabric 1 is, for example,
baby clothes, there is a risk of hurting the skin of a baby.
Therefore, it is desirable to determine whether the legs
22 of the fastener 20 are normal or not before attaching
the button.
[0005] WO2014/049881 discloses an example of a de-
termination device to determine whether the legs 22 of
the fastener 20 are normal or not. This determination
device comprises an inspection jig having, in its bottom,
an annular groove for receiving all the legs of the fastener.
Then, in a case where the upper inspection jig is lowered
relative to the lower fastener, when all the legs of the
fastener are normal, all the legs are received in the an-
nular groove. On the other hand, if one or more of the
legs are defective because of being bent radially outward
or inward, the defective leg (s) does (do) not go into the
annular groove, limiting the lowering of the inspection jig.
This is sensed by a sensor.
[0006] In the above-mentioned determination device,
an inspection process is separately added in the middle
of a transfer process of the fastener in the button attach-
ment apparatus. Therefore, it is necessary to incorporate
the determination device separately from a transfer de-
vice into the transfer device of the fastener. Thus, there
is a problem that the structure becomes complicated.
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SUMMARY OF INVENTION

Technical Problem

[0008] An object of the present invention is to provide
a button fastener transfer device which can detect a fas-
tener in which one or more legs are bent radially outward
in a transfer process of the fastener. Solution to Problem
[0009] To solve the above problems, according to one
aspect of the present invention, there is provided a button
fastener transfer device for transferring a metallic fasten-
er to a button attachment section, in which a button mem-
ber is to be attached to a fabric with the fastener, the
fastener comprising an annular base and a plurality of
legs, which extend from the base and are spaced apart
in the circumferential direction of the base, the device
comprising:

a transfer path for passing the fastener with the base
down;
a movable member movable in the transfer path for
moving the fastener downstream in the transfer path;
a rotation applying part capable of contacting the fas-
tener moving in the transfer path and configured to
rotate the fastener in the circumferential direction of
the base;
at least one first conductive member and at least one
second conductive member, which are normally
electrically isolated from each other;
a detection part configured to detect a non-normal
fastener having at least one non-normal leg bent ra-
dially outward non-normally; and
an energization mechanism configured to cause an
electric current to flow between the first conductive
member and the second conductive member if the
detection part detects the non-normal fastener.

[0010] The button fastener transfer device according
to the present invention is for transferring and supplying
the fastener to the button attachment section in the button
attachment apparatus. At the transferring of the fastener,
the button fastener transfer device can detect a certain
fastener in which at least one leg is bent radially outward
non-normally as a defective product, and then stop the
transferring of such a non-normal fastener. Therefore, a
fastener with its one or more legs bent radially inward
non-normally is not a detection object of the button fas-
tener transfer device according to the invention. Herein-
after, in this specification, a leg (s) which is (are) non-
normally bent radially outward is (are) also referred to as
a "non-normal leg (s)", and a fastener having one or more
non-normal legs is also referred to as a "non-normal fas-
tener". In addition, a fastener in which all the legs are not
non-normal legs is also referred to as a "normal fastener".
[0011] In the invention, the fastener is set in the transfer
path with the base down and is moved downstream by
being pushed by the movable member. The fastener
moving on the transfer path will be rotated by contacting

the rotation applying part. By this rotation, it will be pos-
sible to bring a non-normal fastener having one or more
non-normal legs to a position that is detectable by the
detection part. In a case with a normal fastener, the fas-
tener is supplied to the button attachment section without
the detection part operating. On the other hand, if the
non-normal fastener is rotated by the rotation applying
part when passing through the transfer path, the detec-
tion part detects the non-normal fastener. Thereby, an
electric current flows between the first and second con-
ductive members by the energization mechanism, be-
tween which have been electrically isolated until then.
Thereby, the supplying of the non-normal fastener to the
button attachment section is stopped. The first conduc-
tive member is connected to an anode side (or a cathode
side) of the power supply, and the second conductive
member is connected to a cathode side (or an anode
side) of the power supply. As manners of detecting a non-
normal fastener by the detection part, the following can
be cited. For example, the detection part may detect the
non-normal fastener by contacting the non-normal leg
(s). Alternatively, the detection part may detect the non-
normal fastener by being displaced by contacting the
non-normal fastener. However, it is not limited thereto.
In the invention, it is possible to determine whether a
fastener is good or bad in the transferring process of the
fastener by the button fastener transfer device.
[0012] In one embodiment of the present invention, the
at least one first conductive member includes the detec-
tion part, and the at least one second conductive member
defines a bottom of the transfer path, wherein the detec-
tion part is allowed to contact the non-normal leg of the
fastener but not to contact normal legs, and wherein the
energization mechanism passes an electric current be-
tween the first conductive member and the second con-
ductive member through the non-normal fastener. In this
embodiment, the legs of the normal fastener do not con-
tact the detection part, which is a part of the first conduc-
tive member, while a non-normal leg (s) of the non-normal
fastener contacts the detection part, which is a part of
the first conductive member. At this time, the first con-
ductive member including the detection part and the sec-
ond conductive member defining the bottom of the trans-
fer path on which the non-normal fastener is placed are
electrically connected via the metallic (non-normal) fas-
tener, an electrical current flows between the first and
second conductive members.
[0013] In one embodiment of the present invention, the
at least one second conductive member includes the ro-
tation applying part, wherein the detection part includes
a first peeling surface for partially peeling a coating of
the non-normal leg of the non-normal fastener when the
non-normal fastener is coated, and wherein the rotation
applying part serves as a second peeling surface for par-
tially peeling a coating of the base of the non-normal fas-
tener. There is a case where the metallic fastener is coat-
ed with a nonconductive coating such as painting or the
like. When a non-normal fastener with such a noncon-
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ductive coating passes through the transfer pass and its
non-normal leg (s) contacts the detection part, the coat-
ing on the non-normal leg (s) will be partially peeled off
by the first peeling surface. Substantially simultaneously
with this, when the base of the non-normal fastener con-
tacts the rotation applying part, the coating on the base
is partially peeled off by the second peeling surface,
which the rotation applying part doubles as. Thereby, an
electric current flows between the first conductive mem-
ber including the detection part and the second conduc-
tive member including the rotation applying part via the
non-normal fastener. The first and second peeling sur-
faces can be formed, for example, by processing fine
irregularities on the detection part and the rotation apply-
ing part.
[0014] In one embodiment of the present invention, the
rotation applying part is provided on a left side or a right
side of the transfer path, and rotates the fastener by fric-
tion with the base of the fastener. In this embodiment,
when the base of the fastener being transferred down-
stream on the transfer path by the movable member
comes into contact with the rotation applying part provid-
ed on the left side or the right side of the transfer path,
sort of a brake is applied to the left or right portion of the
base which has just contacted the rotation applying part
by the friction between the base and the rotation applying
part, causing the base, namely the fastener to rotate in
the circumferential direction so as to allow the right or left
portion of the base which does not contact the rotation
applying part to go ahead downstream.
[0015] In one embodiment of the present invention, the
rotation applying part is biased by an elastic member
toward the right side or the left side of the transfer path
that the rotation applying part faces. In this case, since
the rotation applying part provided on the left or right side
of the transfer path is biased by the elastic member to-
ward the opposite right or left side of the transfer path,
the rotation applying part will come into contact with the
base of the fastener passing through the transfer path
so as to push the base toward the opposite side of the
transfer path. Thereby, it is possible to rotate the fastener
by the rotation applying part contacting the base of the
fastener reliably.
[0016] In another embodiment of the present invention,
the detection part is allowed to be displaced by contact
with the non-normal fastener and is allowed to contact
the first conductive member in the displaced state,
wherein the detection part is conductive, wherein the en-
ergization mechanism causes an electric current to flow
between the first conductive member and the second
conductive member via the detection part. In this embod-
iment, the normal fastener does not contact the detection
part; or even if the normal fastener contacts the detection
part, this will never displace the detection part to be in
contact with the first conductive member. The non-nor-
mal fastener contacts the detection part, displacing the
detection part to be in contact with the first conductive
member. At this time, the first conductive member and

the second conductive member are electrically connect-
ed via the conductive detection part, and an electric cur-
rent flows between the first and second conductive mem-
bers.
[0017] In another embodiment of the present invention,
the second conductive member is a base body defining
a bottom of the transfer path, and the detection part is
displaceably placed on the base body. In this case, the
non-normal fastener displaces the detection part on the
base body to be in contact with the first conductive mem-
ber and, at this time, an electric current flows between
the first conductive member and the base body as the
second conductive member via the detection part.
[0018] In another embodiment of the present invention,
the rotation applying part is provided on a left side or a
right side of the transfer path, and has a grooved surface
in which a plurality of vertical grooves are arranged at
predetermined intervals from the upstream side to the
downstream side in the transfer path, and wherein the
rotation applying part is configured to rotate the fastener
by receiving at least one of the legs of the fastener in at
least one of the grooves. In this case, at least one of the
legs of the fastener moving downstream in the transfer
path comes into one of the plurality of the vertical
grooves, provided on the left or right side of the transfer
path, in the grooved surface of the rotation applying part.
That is, by a leg (s) being caught in a vertical groove (s),
sort of a brake is applied to the left or right side of the
fastener, on which side the rotation applying part is pro-
vided, causing the fastener to circumferentially rotate.
The interval (predetermined interval) between two verti-
cal grooves adjacent in the upstream-downstream direc-
tion in the grooved surface of the rotation applying part
may be set to be the same as the circumferential interval
between two legs adjacent in the circumferential direction
of the base of the fastener, but not limited thereto. Fur-
ther, one vertical groove may be sized to be able to re-
ceive one leg of the fastener, but not limited thereto. For
example, it is possible to design one vertical groove to
receive two legs.
[0019] In another embodiment of the present invention,
the detection part defines a part of the right side or the
left side of the transfer path that is opposite to the rotation
applying part, and wherein the detection part is biased
by an elastic member to an initial position which is closest
to the rotation applying part, and is allowed to be dis-
placed so as to move away from the rotation applying
part from the initial position against the bias of the elastic
member by contact with the non-normal fastener. In this
embodiment, the detection part that defines the side, of
the transfer path, opposite to the rotation applying part
is located closest to the rotation applying part in the initial
position, in which the detection part is biased by the elas-
tic member. In a case where the normal fastener passes
through the transfer path, even if at least one of its legs
comes in one of the vertical grooves of the rotation ap-
plying part to rotate the normal fastener, the detection
part is not displaced from the initial position; or even
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though the detection part is slightly displaced, the detec-
tion part does not contact the first conductive member.
On the other hand, if the non-normal fastener passes
through the transfer path, the detection part can contact
the first conductive member by the following two man-
ners. That is, i) if a normal leg of the non-normal fastener
comes in one of the vertical grooves of the rotation ap-
plying part, the fastener will rotate and thereby a non-
normal leg of the fastener will directly contact the detec-
tion part. Thereby, the detection part will be displaced
from the initial position against the bias of the elastic
member to come into contact with the first conductive
member (see FIG. 15). In addition, ii) if at least one non-
normal leg of the non-normal fastener comes in one of
the vertical grooves of the rotation applying part, at this
time, the base of fastener is displaced toward the detec-
tion part that is on the side opposite to the rotation ap-
plying part, more than the case where the normal leg
comes in one of the vertical grooves of the rotation ap-
plying part (see FIG. 17). Thereby, the non-normal fas-
tener displaces the detection part from the initial position
away from the rotation applying part against the bias of
the elastic member, causing the detection part to come
into contact with the first conductive member.

Advantageous Effect of Invention

[0020] In the button fastener transfer device according
to the present invention, the fastener moving on the trans-
fer path contacts the rotation applying part and then ro-
tates. By this rotation, the non-normal fastener having
one or more non-normal legs comes into contact with the
detection part, and thereby the energization mechanism
operates to energize between the first conductive mem-
ber and the second conductive member, which have
been electrically isolated till then. In a case of the normal
fastener, it is designed as follows. When the normal fas-
tener rotates by contacting the rotation applying part, the
fastener does not contact the detection part, or even if it
contacts, this will not cause the energization mechanism
to operate. In this way, it is possible to determine whether
a fastener is good or bad in the transferring process of
the fastener by the button fastener transfer device.

BRIEF DESCRIPTION OF DRAWINGS

[0021]

FIG. 1 is a cross-sectional view showing a female
snap and a fastener immediately before they are at-
tached to a fabric.
FIG. 2 is a cross-sectional view showing a state
where the female snap and the fastener are attached
to the fabric.
FIG. 3 is a cross-sectional view similar to FIG. 1
showing a state immediately before the female snap
is attached to the fabric with an non-normal fastener
having one or more non-normal legs.

FIG. 4 is a cross-sectional view similar to FIG. 2
showing a state where the female snap has been
attached to the fabric with the non-normal fastener
shown in FIG. 3.
FIG. 5 is a perspective view schematically showing
a button attachment apparatus, into which the button
fastener transfer device according to the present in-
vention is incorporated.
FIG. 6 is a top view of the button fastener transfer
device according to the first embodiment of the
present invention, in which the normal fastener is
passing through the transfer path.
FIG. 7 is a cross-sectional view taken along the line
A-A in FIG 6.
FIG. 8 is an enlarged sectional view of an essential
part showing a state where no fastener exists in the
transfer path.
FIG. 9 is a cross-sectional view similar to FIG. 7
showing a state where a non-normal leg of the non-
normal fastener is in contact with a right conductive
plate.
FIG. 10 is a cross-sectional view similar to FIG. 7
showing a state where a non-normal leg of the non-
normal fastener is in contact with a left conductive
plate.
FIG. 11 is a top view of the button fastener transfer
device according to the second embodiment of the
present invention.
FIG. 12 is a cross-sectional view taken along the line
B-B in FIG. 11.
FIG. 13 is an enlarged sectional view of an essential
part showing a state where no fastener exists in the
transfer path.
FIG. 14 is a top view showing a state where a non-
normal leg is in contact with a right guide as a de-
tection part.
FIG. 15 is a cross-sectional view similar to FIG. 12,
corresponding to FIG. 14.
FIG. 16 is a top view showing a state where a non-
normal leg comes in a vertical groove of the rotation
applying part of the left guide.
FIG. 17 is a cross-sectional view similar to FIG. 12,
corresponding to FIG. 16.

DESCRIPTION OF EMBODIMENTS

[0022] Hereinafter, embodiments of the present inven-
tion is described based on the drawings, but the invention
is not limited to such embodiments, and can be suitably
altered within the scope of the claims and the range of
equivalents. FIG. 5 is a perspective view schematically
showing a button attachment apparatus 100, into which
a button fastener transfer device (hereinafter, also simply
referred to as a "transfer device") 30 according to the
present invention is incorporated. The button attachment
apparatus 100 comprises a button attachment section
110 for continuously attaching a female snap 10 or a
male snap as a button member to a fabric 1 with the
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fastener 20. In the following, the button attachment ap-
paratus 100 will be described as one for attaching the
female snap 10 to the fabric 1, but the male snap can
also be attached to the fabric in the same manner as the
female snap 10. The button attachment section 110 com-
prising an upper die 111 and a lower die 112. When the
female snap 10 is attached to the fabric 1 using the fas-
tener 20, the female snap 10 is held by the upper die 111
and the fastener 20 is set on the lower die 112, with the
fabric is placed above the fastener 20. Then, the upper
die 111 is lowered toward the lower die 112. Thereby,
the legs 22 of the fastener 20 penetrates the fabric 1
upward, and then are deformed within the flange 14 of
the female snap 10. Thereby, the female snap 10 is fas-
tened to the fabric 1 (see FIG. 2).
[0023] The transfer device 30 of the present invention
is for transferring and supplying the fastener 20 one by
one to the lower die 112 of the button attachment section
110. Although it will be described in detail later, the trans-
fer device 30 includes a detection mechanism for detect-
ing non-normal fastener 20 having at least one non-nor-
mal leg 22a (see FIG. 3) during the transferring of the
fastener 20. When the detection mechanism detects the
non-normal fastener 20, the supplying of the non-normal
fastener 20 to the lower die 112 or the button attachment
operation at the button attachment section 110 is tem-
porarily stopped. The button attachment apparatus 100
includes a button member transferring device 120, above
the button fastener transferring device 30, for transferring
and supplying the female snap 10 to the upper die 111
in the button attachment section 110. The button attach-
ment apparatus 100 comprises a first hopper (not shown)
in which a large number of the female snaps 10 are ac-
commodated, a second hopper (not shown) in which a
large number of the fasteners 20 are accommodated, a
first chute (not shown) for supplying the female snaps 20
one by one from the first hopper to the button member
transferring device 120, and a second chute 121 for sup-
plying the fasteners 20 one by one from the second hop-
per to the button fastener transferring device 30.
[0024] FIG. 6 is a top view of the button fastener trans-
fer device 30 according to the first embodiment of the
present invention. In FIG. 6, a normal fastener 20 that
does not have non-normal legs 22a is passing through
a transfer path 31 as will be described later. FIG. 7 is a
cross-sectional view taken along the line A-A in FIG. 6.
FIG. 8 is an enlarged sectional view of an essential part
showing a state where the fastener 20 is not present in
the transfer path 31 (hereinafter referred to as "fastener
absent state"). The transfer device 30 comprises the
transfer path 31 for passing the fastener 20 downstream
with the base 21 down; a pusher 32 (movable member)
movable in the transfer path 31 for moving the fastener
20 downstream in the transfer path 31; a detection mech-
anism for detecting a non-normal fastener 20 as will be
described later in detail. The detection mechanism is pro-
vided in the middle of the transfer path 31. Hereinafter,
a part, in the upstream-downstream direction, of the

transfer path 31 in which the detection mechanism is pro-
vided is referred to as a "transfer path detection part".
The pusher 32 can move between an initial position on
the upstream side in the transfer path 31 and a final po-
sition on the downstream side. The fastener 20 is sup-
plied from the second hopper through the second chute
121 to a predetermined position on the upstream side in
the transfer path 31 of the transfer device so as to place
the base 21 down. The fastener 20 supplied to the pre-
determined position is pushed by the pusher 32 to be
transferred to the downstream lower die 112 through the
transfer path 31.
[0025] The transfer device 30 comprises a metallic
base body 33; a left guide 40 disposed on the left side
on the upper surface of the base body 33 (hereinafter,
left-and-right direction and up-and-down direction as to
the transfer device 30 are based on FIG. 7, etc.); a right
guide 50 disposed on the right side on the upper surface
of base body 33; left and right sheet-like insulators 35,
36 covering upper surfaces of the left and right guides
40, 50; a left conductive plate 61 disposed on the left
insulator 35 on the left side on the upper surface of the
base body 33; and a right conductive plate 62 disposed
on the right insulator 36 on the right side on the upper
surface of the base body 33. The left and right guides
40, 50 are made of metal and have conductivity. In this
embodiment, the left and right conductive plates 61, 62
are at least one first conductive member in the claims,
and the base body 33 and the left and right guides 40,
50 are at least one second conductive member in the
claims. The left and right insulators 35, 36 insulate be-
tween the left and right conductive plates 61, 62 and the
left and right guides 40, 50, and thereby the left and right
conductive plates 61, 62 and the base body 33 are also
isolated with the left and right insulators 35, 36. The trans-
fer path detection part 31 (the same reference numeral
as the transfer path 31 is used, for convenience) is the
part, in the upstream-downstream direction, of the trans-
fer path 31 in which the left and right guides 40, 50, the
left and right conductive plates 61, 62, etc. are arranged.
A bottom of the transfer path 31 is defined by a raised
portion 34, as described later, of the base body 33. A left
side of the transfer path detection part 31 is substantially
defined by the left guide 40 and the left conductive plate
61. The right side of the transfer path detection part 31
is substantially defined by the right guide 50 and the right
conductive plate 62. The transfer path 31 is open upward.
The left and right side faces of the transfer path 31 other
than the transfer path detection part 31 are defined by
the left and right guide members 37, 38 (see FIG. 6). In
this embodiment, the left and right conductive plates 61,
62 (especially, their respective side surfaces defining the
left and right sides of the transfer path 31) serve as a
detection part 60 capable of detecting a non-normal fas-
tener 20. Further, a left inclined surface 51, as described
later, of the right guide 50 serves as a rotation applying
part 51 (the same reference numeral as the inclined sur-
face 51 is used, for convenience) that doubles as a sec-
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ond peeling surface.
[0026] The transfer path 31 includes a lower first region
31a corresponding to the base 21 of the fastener 20 and
an upper second region 31b corresponding to the legs
22. The left-and-right interval of the second region 31b
is slightly larger than the diameter D (see FIG. 1) of a
circle on which, as an example, the five legs 22 in one
fastener 20 are circumferentially arranged, and is smaller
than the left-and-right interval of the first region 31a. The
base body 33 has a raised portion 34 raised on the upper
surface at a left-and-right middle portion thereof, and the
upper surface of the raised portion 34 defines the bottom
of the transfer path 31. The left guide 40 is fixedly dis-
posed on the upper surface leftward from the raised por-
tion 34 of the base body 33. The left guide 40 includes a
lower right surface 41 defining the left side of the first
region 31a of the transfer path detection part 31, and an
upper right surface 42, which protrudes rightward from
the lower right surface 41 and defines the left side of the
second region 31b of the transfer path detection part 31
together with a right surface 61a of the left conductive
plate 61. The upper and lower right surfaces 42, 41 are
vertical surfaces along the vertical direction. There is
formed a step 43 between the lower right surface 41 and
the upper right surface 42. The lateral length of the step
43, namely, the interval between the upper and the lower
right surfaces 42, 41 in the left-and-right direction is equal
to or slightly longer than the length between a one leg 22
in the fastener 20 and the radially outer end of the base
21 radially outward from the one leg 22. A portion, lower
than the first region 31a, of the lower right surface 41 of
the left guide 40 is in contact with or very close to the
vertical left surface of the raised portion 34 of the base
body 33. The right guide 50 is disposed on the upper
surface, rightward from the raised portion 34, of the base
body 33. The left surface of the right guide 50 includes
an inclined surface 51, which is inclined so as to be closer
to the left guide 40 upward from its lower end, and a
vertical surface 52, which slightly extends vertically up-
ward from the upper end of the inclined surface 51. With
respect to the vertical right surface of the raised portion
34 of the base body 33, the lower end of the inclined
surface 51 is located rightward in the left-and-right direc-
tion while the upper end of the inclined surface 51 is lo-
cated leftward. Therefore, the inclined surface 51 ex-
tends in the vertical direction across the first region 31a
and the second region 31 b of the transfer path 31, and
there is an almost triangular gap between the inclined
surface 51 and the right surface of the raised portion 34
of the base body 33. The vertical surface 52 of the right
guide 50 defines the right side of the second region 31b
of the transfer path detection part 31 together with the
vertical left surface 62a of the right conductive plate 62.
The inclined surface 51 of the right guide 50 is roughened
such as by processing fine irregularities, and its friction
is enhanced. Thus, when the base 21 of the fastener 20
passing through the transfer path 31 comes into contact
with the inclined surface 51, the base 21 or the fastener

20 is circumferentially rotated due to the friction with the
inclined surface 51. At this time, the right guide 50 is
displaced by the contact with the fastener 20. This way,
in this embodiment, the inclined surface 51 of the right
guide 50 serves as the rotation applying part 51 (the same
reference numeral is used, for convenience). By rotating
the fastener 20, when only one of the plurality of the legs
22 is the non-normal leg 22a, for example, it is possible
to make the non-normal leg 22a contact one of the right
surface 61a of the left conductive plate 61 and the left
surface 62a of the right conductive plate 62 as the de-
tection part 60. Therefore, the length in the upstream-
downstream direction of the transfer path detection part
31 is set to be equal to or longer than the circumferential
length of the base 21 of the fastener 20. In addition, the
rotation applying part 51 with the roughened surface dou-
bles as the second peeling surface 51 (the same refer-
ence numeral is used, for convenience) for partially peel-
ing a coating of the base 21 by contacting the base 21 if
the fastener 20 is coated with the coating or the like. The
base 21 of the fastener 20 comes into contact with the
base body 33 and the left or right guide 40, 50 as the
second conductive member when passing through the
transfer path detection part 31.
[0027] The right guide 50 has a right surface 53, which
is a vertical surface, and the right surface 53 is flush with
the right surface of the base body 33 in the fastener ab-
sent state (see FIG. 8). The right surface 53 of the right
guide 50 is supported by a plate spring 54 as an elastic
member. Referring to FIG. 5, the plate spring 54 com-
prises a plate spring main body 54b, one end of is fixed
to the right surface 53 of the transfer device 30, and a
spring base 54a to which the other end of the plate spring
main body 54b is connected. The spring base 54a sup-
ports the right surface 53 of the right guide 50. The plate
spring 54 biases the right guide 50 leftward so that the
right guide 50 is at its initial position as shown in FIG. 8
in the fastener absent state before the right guide 50 is
displaced. In this initial position, the lower surface of the
right guide 50 is in contact with the upper surface of the
base body 33 without any gap between them, and the
right surface 53 of the right guide 50 is flush with the right
surface of the base body 33 as mentioned above. In ad-
dition, the rotation applying part (inclined surface) 51 of
the right guide 50 in the initial position is in contact with
or very close to the corner between the upper surface
and the right surface of the raised portion 34 of the base
body 33. The left-and-right interval between the portion
(base-corresponding portion) in the up-and-down direc-
tion in the rotation applying part (inclined surface) 51,
which corresponds to (contacts) the base 21 of the fas-
tener 20; and the lower right surface 41 of the left guide
40 is set to be slightly smaller than the diameter of the
base 21 of the fastener 20. The left-and-right length of
the upper surface of the raised portion 34 of the base
body 33 is set to be equal to or slightly shorter than the
diameter of the base 21 of the fastener 20. Therefore,
when the fastener 20 passes through the transfer path
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detection part 31, the base 21 of the fastener 21 reliably
contacts the base-corresponding portion in the rotation
applying part 51 of the right guide 50, and this contact
causes the right guide 50 to be slightly displaced right-
ward (see FIG. 7) from the initial position (see FIG. 8)
against the bias of the plate spring 54. This rightward
displacement of the right guide 50 may be translated
rightward on the upper surface of the base body 33. Al-
ternatively, the rightward displacement may be done by
clockwise turning the right guide 50 around the corner
between its lower surface and the right surface 53 (see
FIGS. 7, 9 and 10). When the right guide 50 is displaced
by the turning, a gap is generated between the lower
surface of the right guide 50 and the upper surface of the
base body 33, and the right surface 53 of the right guide
50 is slightly protruded rightward from the right surface
of the base body 33. When the right guide 50 is slightly
displaced rightward from the initial position by the base
21 of the fastener 20 contacting the rotation applying part
51, the right guide 50 receives a bias (return force) in the
direction returning to the initial position by plate spring
54. Thereby, the right guide 50 pushes the fastener 20
against the upper and lower right surfaces 42, 41 of the
left guide 50 via the contact with the base 21. In this way,
it is possible to surely rotate the fastener 20 by reliably
making the rotation applying part 51 of the right guide 50
contact the base 21 of the fastener 20. Friction in the
fastener 20 is greater on the right end side of the base
21 that contacts the rotation applying part 51. In other
words, so to speak, a brake is applied to the right end
side of the base 21 of the fastener 20, so that the left end
side of the base 21 rotates counterclockwise as viewed
from above (see the arrow in FIG. 6) so as to go down-
stream ahead.
[0028] The right surface 61 a of the left conductive plate
61 is a vertical surface flush with the upper right surface
42 of the left guide 40, and defines the left side of the
second region 31b of the transfer path detection part 31
together with the upper right surface 42 as described
above. The left surface 62a of the right conductive plate
62 defining an upper portion of the right side of the second
region 31b is also a vertical surface. The right and left
surfaces 61a, 62a of the left and right conductive plates
61, 62 face upper portions of the legs 22 of the fastener
20 passing through the transfer path detection part 31.
The right and left surfaces 61a, 62a are arranged not to
contact normal legs 22 of the fastener 20 but to surely
contact non-normal legs 22a. Once a non-normal leg 22a
of a non-normal fastener 20 contacts the right surface
61a of the left conductive plate 61 or the left surface 62a
of the right conductive plate 62, an electric current flows,
through the non-normal fastener 20 itself, between the
left or right conductive plate 61, 62; and the base body
33 and the left or right guides 40, 50, which were in an
electrically isolated state by the left and right insulators
35, 36 till then. Thereby, the non-normal fastener 20 is
detected. There is a fastener 20 coated with a noncon-
ductive coating or the like. To deal with such a fastener

20, the rotation applying part 51 of the right guide 50
serves as the second peeling surface 51 and the right
surface 61a of the left conductive plate 61 and the left
surface 62a of the right conductive plate 62 serve as the
first peeling surfaces 61a, 62a (the same reference nu-
merals are used, for convenience) as follows. That is,
there are processed fine irregularities or the like on the
first peeling surfaces 61a, 62a in order to partially peel a
coating or a painting of a non-normal leg 22a of the fas-
tener 20 contacting the first peeling surfaces 61a, 62a if
the fastener 20 is coated with the coating or painting.
When a non-normal fastener 20 passes through the
transfer path detection part 31, its non-normal leg(s) 22a
surely contacts the first peeling surface 61a or 61b of the
left or right conductive plate 61 or 62 as the first conduc-
tive member. In this case, the coating of the non-normal
leg (s) 22a of the non-normal fastener 20 is partially
peeled off by contacting the first peeling surface 61a or
62a of the left or right conductive plate 61, 62. At the
same time, the coating of the base 21 of the non-normal
fastener 20 is partially peeled off by contacting the sec-
ond peeling surface 51 of the right guide 50. Therefore,
an electric current flows between at least one of the left
and right conductive plates 61, 62; and the right guide
50 and the base body 33 via the non-normal fastener 20,
and thereby the non-normal fastener 20 is detected. In
addition, there is a case where an electric current flows
between the left or right conductive plate 61 or 62 and
the left guide 40, since the right guide 50 pushes the non-
normal fastener 20 leftward and its base 21 on which the
coating has been partially peeled off contacts the left
guide 40. As described above, in this embodiment, the
left and right conductive plates 61, 62 connected to the
anode side (or cathode side) of a power supply (not
shown), the left and right guides 40, 50 and the base
body 33 connected to the cathode side (or anode side),
and the non-normal fastener 20 electrically connecting
between them constitute the energization mechanism.
Further, in this embodiment, the base body 33, the left
guide 40, the right guide 50 including the rotation applying
part 51, the left and right conductive plates 61, 62 as the
detection part 60, etc. constitute the detection mecha-
nism.
[0029] When the normal fastener 20 passes through
the transfer path detection part 31 in the button fastener
transfer device 30, the base 21 of the fastener 20 contacts
the rotation applying part 51 of the right guide 50, and
thereby the fastener 20 is rotated. In this case, however,
the normal legs 22 of the fastener 20 do not contact the
right and left surfaces 61a, 62a of the left and right con-
ductive plates 61, 62 as the detection part 60. Therefore,
no electric current flows between the left or right conduc-
tive plate 61, 62 and the base body 33. When the base
21 of the fastener 20 contacts the rotation applying part
51 of the right guide 50, the right guide 50 is slightly dis-
placed from the initial position in the direction (rightward
in FIG. 7) away from the left guide 40 against the bias of
the plate spring 54 as shown in FIG. 7. On the other hand,
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in a case where the non-normal fastener 20 having one
or more non-normal legs 22a passes through the transfer
path detection part 31, when the non-normal fastener 20
rotates by contacting the rotation applying part 51, the
non-normal leg (s) 22a comes into contact with at least
one of the right and left surfaces 61a, 62a of the left and
right conductive plates 61, 62. Thereby, an electric cur-
rent flows between the left or right conductive plates 61
or 62 and the base body 33 through the non-normal fas-
tener 20. Thereby, the non-normal fastener 20 is detect-
ed and its transfer is stopped. FIG. 9 shows a state at
which a non-normal leg 22a of the non-normal fastener
20 contacts the left surface 62a of the right conductive
plate 62 as the detection part 60. In this case, since the
non-normal leg 22a contacts the left surface 62a of the
right conductive plate 62, the right guide 50 is obliquely
displaced upward and rightward from the initial position
against the bias of the plate spring 54. FIG. 10 shows a
state at which the non-normal leg 22a of the non-normal
fastener 20 contacts the right surface 61a of the left con-
ductive plate 61 as the detection part 60. In this case,
since the non-normal leg 22a contacts the right surface
61a of the left conductive plate 61, the non-normal fas-
tener 20 is displaced on the raised portion 34 in the di-
rection closer to the plate spring 54 (rightward in FIG.
10). Thus, the base 21 of the non-normal fastener 20
pushes the rotation applying part (inclined surface) 51 of
the right guide 50 rightward. Thereby, the right guide 50
is obliquely displaced upward and rightward from the in-
itial position against the bias of the plate spring 54. In a
case that the non-normal fastener 20 is coated with a
nonconductive coating or the like, when the non-normal
leg (s) 22a contacts the first peeling surface 61a or 62a,
namely, the right or left surface 61a or 62a of the left or
right conductive plate 61 or 62 as shown in FIGs. 9 and
10, the coating on the non-normal leg (s) 22a is partially
peeled off. At the same time, the coating on the base 21
is partially peeled off by the second peeling surface 51
of the right guide 50. Thereby, an electric current flows
between the left or right conductive plates 61 or 62 and
the right guide 50 and the base body 33 via the non-
normal fastener 20.
[0030] FIG. 11 is a top view of a button fastener transfer
device 130 according to a second embodiment of the
present invention, which can be incorporated into the but-
ton attachment apparatus 100. In FIG. 11, the normal
fastener 20 is passing through a transfer path 131 as
described later. FIG. 12 is a cross-sectional view taken
along the line B-B in FIG. 11. FIG. 13. is an enlarged
sectional view of an essential part showing a state where
the fastener 20 is not present in the transfer path 131.
The transfer device 130 comprises the transfer path 131
for passing the fastener 20 and a pusher 132 (movable
member) for moving the fastener 20 to the lower die 112
of the button attachment section 110 downstream in the
transfer path 131, and a detection mechanism described
in detail below for detecting a non-normal fastener 20.
[0031] The transfer device 130 comprises a metallic

base body 133 as a second conductive member, a left
guide body 137 fixedly disposed leftward on the upper
surface of the base body 133, and a right guide body 138
fixedly disposed rightward on the upper surface of the
base body 133. The left guide body 137 is provided with
a rectangular, plate-shaped left space 137a, which is re-
cessed upward from the lower surface of the left guide
body 137 in a part in the upstream-downstream direction
and is open leftward and rightward. A left guide 140 is
fixedly fitted into the left space 137a. The right guide body
138 is also provided with a rectangular plate-shaped right
space 138a in a part substantially corresponding to the
left space 137a in the upstream-downstream direction.
A metallic right guide 150 is housed in the right space
138a slightly displaceable in the left-and -right direction.
On the right surface of the left guide 140, a rotation ap-
plying part 142 is provided as described later. On the
right side of the right guide 150, three metal pin members
161 as an example of a first conductive member are dis-
posed equally spaced in the upstream-downstream di-
rection. The axis of each of the pin members 161 is along
the left-and-right direction. The pin members 161 are
supported by an insulating member 135 that extends in
the upstream-downstream direction. The right guide 150
is biased by a spring as an elastic member (not shown)
to a leftmost, initial position as shown in FIG. 13 before
the right guide 150 is displaced. In this initial position, the
left end of each of the pin members 161 is slightly spaced
from the right surface of the right guide 150. Therefore,
the pin members 161 and the base body 133 are electri-
cally isolated by the insulating member 135 fixed to the
base body 133. In the upstream-downstream direction
of the transfer path 131, the part in which the left and
right guides 140, 150 are arranged is the transfer path
detection part 131 (the same reference numeral is used,
for convenience). Though described later in detail, if a
non-normal fastener 20 having one or more non-normal
leg (s) 22a passes through the transfer path detection
part 131, the right guide 150 will be displaced against the
bias of the spring toward the pin members 161 (rightward
in FIG. 13) from the initial position. Thereby, the right
guide 150 contacts at least one of the three pin members
161. At this time, an electric current flows temporarily
between the pin member(s) 161 and the base body 133
via the conductive right guide 150. Thereby, the transfer
of the non-normal fastener 20 is stopped. As described
above, in this embodiment, the right guide 150 is the de-
tection part 150 (the same reference numerals are used
for convenience), and the pin members 161 connected
to the anode side (or the cathode side) of a power supply
(not shown), the base body 133 connected to the cathode
side (or the anode side) of the power supply and the right
guide (detection part) 150 constitute the energization
mechanism.
[0032] The bottom of the transfer path 131 is defined
by the top surface of the base body 133. The transfer
path 131 includes a lower first region 131a corresponding
to the base 21 of the fastener 20 and an upper second

15 16 



EP 3 616 541 A1

10

5

10

15

20

25

30

35

40

45

50

55

region 131b corresponding to the legs 22. The left-and-
right distance of the second region 131b is slightly larger
than the diameter D (see FIG. 1) made by the five legs
22 of the fastener 20 and smaller than the left-and-right
distance of the first region 131a. The left and right sur-
faces of the transfer path 131 other than the transfer path
detection part 131 are defined by the right and left sur-
faces of the left and right guide bodies 137, 138. The
thickness of each of the left and right guides 140, 150 is
set to be larger than the height of the fastener 20 on the
transfer path 131. The left and right surfaces of the trans-
fer path detection part 131 are substantially defined by
the left and right guides 140, 150. The transfer path 131
is open upward. The left guide 140 has a lower right sur-
face 141 defining the left side of the first region 131a of
the transfer path detection part 131 and a rotation apply-
ing part 142, which projects rightward more than the lower
right surface 141 and makes the left side of the second
region 131b of the transfer path detection part 131. The
right guide 150 has a lower left surface 151 defining the
right side of the first region 131a of the transfer path de-
tection part 131 and an upper left surface 152, which
projects leftward from the lower left surface 151 and de-
fines the right side of the second region 131b of the trans-
fer path detection part 131. The upper left surface 152 is
an inclined surface slightly protruding leftward from the
lower end to the upper end.
[0033] The rotation applying part 142 has a groove sur-
face in which a plurality of vertical grooves 142a each
being recessed leftward and extending in the up-and-
down direction are provided at predetermined intervals
in the upstream-downstream direction. Each of the ver-
tical grooves 142a is set to be a size that can receive one
leg 22 of the fastener 120. Further, the interval (prede-
termined interval) between two vertical grooves 142a ad-
jacent in the upstream-downstream direction in the rota-
tion applying part 142 is set to be the same as the cir-
cumferential interval between two legs 22 adjacent in the
circumferential direction of the base 21 in the fastener
20. Thereby, the plurality of the legs 22 of the fastener
20 move downstream while rotating and fitting in the ver-
tical grooves 142a of the rotation applying part 142 one
after another. In order to rotate the fastener 20 at least
once, the number of the vertical grooves 142a of the ro-
tation applying part 142 is five or more in this embodi-
ment. Each of the vertical grooves 142a may have any
shape that can rotate the fastener 20. For example, it is
possible to form the vertical groove 142a in a shape that
can receive two or more legs 22 of the fastener 20.
[0034] In the button fastener transfer device 130, when
the normal fastener 20 passes through the transport path
detection part 131, the normal fastener 20 moves down-
stream while rotating in the clockwise direction (see the
arrow in FIG. 11) seen from above by legs 22 of the nor-
mal fastener 20 coming in vertical grooves 141a of the
rotation applying part 141. At this time, since the right
guide 150 remains at the initial position, or even if the
right guide 150 slightly moves rightward from the initial

position, the right surface of the right guide 150 does not
contact the pin members 161. FIGS. 14 and 15 are re-
spectively a top view and a cross-sectional view showing
a state wherein a non-normal leg 22a is in contact with
the right guide 150 as the detection part. FIGS. 16 and
17 are respectively a top view and a cross-sectional view
showing a state wherein a non-normal leg 22a is coming
in a vertical groove 142a of the rotation applying part 142
of the left guide 140. When the non-normal fastener 20
having one or more non-normal legs 22a passes through
the transfer path detection part 131, the non-normal leg
(s) 22a directly contacts the upper left surface 152 of the
right guide 150 and then pushes the right guide 150 right-
ward from the initial position (see FIG. 15); or the non-
normal leg (s) 22a comes in the vertical groove (s) 142a
of the rotation applying part 142 of the left guide 140 and
thereby the non-normal fastener 20 is displaced right-
ward pushing the right guide 150 rightward from the initial
position (see FIG. 17). Thereby, the right surface of the
right guide 150 contacts one or more pin members 161,
and therefore an electric current flows between the pin
member (s) 161 and the base body 133 via the right guide
150. Referring to FIG. 11, etc., the right guide 150 is
spaced from upstream and downstream sides defining
the right space 138a of the right guide body 138 so as to
be easily displaced in the right space 138a. Thereby, for
example, as shown in FIG. 16, if the non-normal fastener
20 is detected relatively upstream in the transfer path
detection part 131, only the most upstream pin member
161 may contact the right guide 150. Further, as shown
in FIG. 14, if the non-normal fastener 20 is detected at
the middle in the upstream-downstream direction in the
transfer path detection part 131, all of the three pin mem-
bers 161 may contact the right guide 150.

DESCRIPTION OF REFERENCE NUMERALS

[0035]

1 fabric
10 female snap (button member)
20 fastener
21 base
22 leg
22a non-normal leg
30 button fastener transfer device
31, 131 transfer path (transfer path detection part)
31a, 131a first region
31b, 131b second region
32, 132 pusher (movable member)
33, 133 base body (second conductive member)
34 raised portion of base body
35 left insulator
36 right insulator
40 left guide (second conductive member)
50 right guide (second conductive member)
51 rotation applying part (second peeling surface,
inclined surface of right guide)
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54 plate spring
60 detection part
61 left conductive plate (first conductive member)
61a right surface of left conductive plate (first peeling
surface)
62 right conductive plate (first conductive member)
62a right surface of right conductive plate (first peel-
ing surface)
100 button attachment apparatus
110 button attachment section
111 upper die
112 lower die
135 insulating member
140 left guide
142 rotation applying part
142a vertical groove
150 right guide (detection part)
161 pin member (first conductive member)

Claims

1. A button fastener transfer device (30, 130) for trans-
ferring a metallic fastener (20) to a button attachment
section (110), in which a button member (10) is to
be attached to a fabric (1) with the fastener (20), the
fastener (20) comprising an annular base (21) and
a plurality of legs (22), which extend from the base
(21) and are spaced apart in the circumferential di-
rection of the base (21), the device (30, 130) com-
prising:

a transfer path (31, 131) for passing the fastener
(20) with the base (21) down;
a movable member (32, 132) movable in the
transfer path (31, 131) for moving the fastener
(20) downstream in the transfer path (31, 131);
a rotation applying part (51, 142) capable of con-
tacting the fastener (20) moving in the transfer
path (31, 131) and configured to rotate the fas-
tener (20) in the circumferential direction of the
base (21);
at least one first conductive member (61, 62,
161) and at least one second conductive mem-
ber (33, 40, 50, 133), which are normally elec-
trically isolated from each other;
a detection part (60, 150) configured to detect a
non-normal fastener (20) having at least one
non-normal leg (22a) bent radially outward non-
normally; and
an energization mechanism configured to cause
an electric current to flow between the first con-
ductive member (61, 62, 161) and the second
conductive member (33, 40, 50, 133) if the de-
tection part (60, 150) detects the non-normal
fastener (20).

2. The button fastener transfer device according to

claim 1, wherein the at least one first conductive
member (61, 62) includes the detection part (60),
and the at least one second conductive member (33)
defines a bottom of the transfer path (31),
wherein the detection part (60) is allowed to contact
the non-normal leg (22a) of the fastener (20) but not
to contact normal legs (22), and
wherein the energization mechanism passes an
electric current between the first conductive member
(61, 62) and the second conductive member (33, 40,
50) through the non-normal fastener (20).

3. The button fastener transfer device according to
claim 1 or 2, wherein the at least one second con-
ductive member (50) includes the rotation applying
part (51),
wherein the detection part (60) includes a first peel-
ing surface (61a, 62a) for partially peeling a coating
of the non-normal leg (22a) of the non-normal fas-
tener (20) when the non-normal fastener (20) is coat-
ed, and
wherein the rotation applying part (51) serves as a
second peeling surface (51) for partially peeling a
coating of the base (21) of the non-normal fastener
(20).

4. The button fastener transfer device according to any
one of claims 1 to 3, wherein the rotation applying
part (51) is provided on a left side or a right side of
the transfer path (31), and rotates the fastener (20)
by friction with the base (21) of the fastener (20).

5. The button fastener transfer device according to
claim 4, wherein the rotation applying part (51) is
biased by an elastic member (54) toward the right
side or the left side of the transfer path (31) that the
rotation applying part (51) faces.

6. The button fastener transfer device according to
claim 1, wherein the detection part (150) is allowed
to be displaced by contact with the non-normal fas-
tener (20) and is allowed to contact the first conduc-
tive member (161) in the displaced state,
wherein the detection part (150) is conductive,
wherein the energization mechanism causes an
electric current to flow between the first conductive
member (161) and the second conductive member
(133) via the detection part (150).

7. The button fastener transfer device according to
claim 6, wherein the second conductive member
(133) is a base body (133) defining a bottom of the
transfer path (131), and the detection part (150) is
displaceably placed on the base body (133).

8. The button fastener transfer device according to
claim 6 or 7, wherein the rotation applying part (142)
is provided on a left side or a right side of the transfer
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path (31), and has a grooved surface in which a plu-
rality of vertical grooves (142a) are arranged at pre-
determined intervals from the upstream side to the
downstream side in the transfer path (31), and
wherein the rotation applying part (142) is configured
to rotate the fastener (20) by receiving at least one
of the legs (22) of the fastener (20) in at least one of
the grooves (142a).

9. The button fastener transfer device according to
claim 8, wherein the detection part (150) defines a
part of the right side or the left side of the transfer
path (131) that is opposite to the rotation applying
part (142), and
wherein the detection part (150) is biased by an elas-
tic member to an initial position which is closest to
the rotation applying part (142), and is allowed to be
displaced so as to move away from the rotation ap-
plying part (142) from the initial position against the
bias of the elastic member by contact with the non-
normal fastener (20).
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