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(54) FIN STACK DEVICE

(67)  Provided is a fin stacking apparatus, which is
configured to stack a fin having a flat-plate shape and a
plurality of holes formed therein, including: a suction plate
having a plurality of holes and being configured to retain
the fin or to cause the fin to fall in accordance with pres-
ence or absence of suction through the plurality of holes;

FIG. 2

a plurality of stacking pins being arranged below the suc-
tion plate and configured to be inserted to the plurality of
holes of the fin separated from the suction plate; and a
stacking pin drive unit configured to rotate at least one
of the plurality of stacking pins in a circumferential direc-
tion about an axis of the plurality of stacking pins.
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Description
Technical Field

[0001] The present invention relates to a fin stacking
apparatus configured to stack a fin.

Background Art

[0002] The term "fin stacking" refers to an action of
receiving a fin, which is conveyed from a press machine,
through penetration of stacking pins into the fin to stack
the fins. The fin stacking is summarized herebelow. A fin
having been delivered from a press machine moves on
a suction plate, which has a plurality of holes formed
therein, while being sucked by the suction plate. After
the movement of the fin, the fin is cut. After that, the suc-
tion plate cancels a suction force so that the fin falls. The
fallen fin is received with so-called stacking pins which
are bars each having a needle-shaped tip, and fins are
sequentially stacked (for example, see Patent Literature

1).
Citation List
Patent Literature

[0003] PatentLiterature 1: Japanese Unexamined Pat-
ent Application Publication No. 2015-164741

Summary of Invention
Technical Problem

[0004] In the apparatus disclosed in Patent Literature
1, there is a case where, after the fin falls from the suction
plate so that the stacking pins are inserted to the fin, the
fin is caught by the stacking pins. For example, a fin hav-
ing a low rigidity, a long fin being liable to deform, a fin
having stacking holes each deviated from a center of the
fin, and a fin defining a small clearance between an inner
peripheral portion of a stacking hole and an outer periph-
eral portion of a stacking pin are more liable to cause a
contact between the inner peripheral portion of the stack-
ing hole of the fin and the outer peripheral portion of the
pin, with the result that the fin is caught by the stacking
pins in some cases.

[0005] The presentinvention has been made to solve
the problem described above, and has an object to pro-
vide a fin stacking apparatus which is configured to pre-
vent a fin, which is fallen from a suction plate, from being
caught by stacking pins when the fin is stacked onto the
stacking pins.

Solution to Problem

[0006] According to one embodiment of the present
invention, there is provided a fin stacking apparatus,
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which is configured to stack a fin having a flat-plate shape
and a plurality of holes formed therein, including: a suc-
tion plate having a plurality of holes and being configured
to retain the fin or to cause the fin to fall in accordance
with presence or absence of suction through the plurality
of holes; a plurality of stacking pins being arranged below
the suction plate and configured to be inserted to the
plurality of holes of the fin separated from the suction
plate; and a stacking pin drive unit configured to rotate
at least one of the plurality of stacking pins in a circum-
ferential direction about an axis of the plurality of stacking
pins.

Advantageous Effects of Invention

[0007] Withthe fin stacking apparatus according toone
embodiment of the present invention, the stacking pin is
rotated to move a contact point between the inner pe-
ripheral portion of the hole of the fin and the outer pe-
ripheral portion of the stacking pin, thereby defining a
clearance thereat. As a result, after the fin is inserted
onto the staking pins, the fin is prevented from being
caught during the falling movement onto the stacking
pins.

Brief Description of Drawings
[0008]

[Fig. 1]Fig. 1is a front view of afin stacking apparatus
according to Embodiment 1 of the present invention.
[Fig. 2] Fig. 2 is a top view for illustrating a fin for use
in the fin stacking apparatus according to Embodi-
ment 1 of the present invention, in which stacking
holes are arranged in a staggered manner.

[Fig. 3] Fig. 3 is a top view for illustrating a fin for use
in the fin stacking apparatus according to Embodi-
ment 1 of the presentinvention, in which the stacking
holes are aligned in a row direction.

[Fig. 4] Fig. 4 is a top view for illustrating a fin for use
in the fin stacking apparatus according to Embodi-
ment 1 of the present invention, in which the fin is
divided into adjacent fins along a direction which is
substantially perpendicular to a advancing direction
of the fin.

[Fig. 5] Fig. 5 is a partial enlarged view of the fin
stacking apparatus according to Embodiment 1 of
the present invention.

[Fig. 6] Fig. 6 is an enlarged view of the stacking pin
and the fin in the fin stacking apparatus according
to Embodiment 1 of the present invention.

[Fig. 7] Fig. 7 is a view for illustrating a case where
the fin for use in the fin stacking apparatus according
to Embodiment 1 of the present invention is long in
the advancing direction.

[Fig. 8] Fig. 8 is a flowchart for illustrating an opera-
tion of the fin stacking apparatus according to Em-
bodiment 1 of the present invention.



3 EP 3 308 870 A1 4

[Fig. 9] Fig. 9 is a top view of a fin for use in the fin
stacking apparatus according to Embodiment 1 of
the present invention, in which positions of stacking
holes are deviated from a center.

[Fig. 10] Fig. 10 is a view for illustrating a state in
which the fin is inserted onto the stacking pins for
use in the fin stacking apparatus according to Em-
bodiment 1 of the present invention and thereafter
the fin falls with an inclination.

[Fig. 11] Fig. 11 is a view for illustrating a rotating
movement of the stacking pins in the fin stacking
apparatus according to Embodiment 1 of the present
invention.

[Fig. 12] Fig. 12 is a view for illustrating a case where
the fin for use in the fin stacking apparatus according
to Embodiment 1 of the present invention is a de-
formed long fin.

[Fig. 13] Fig. 13 is a front view of a fin stacking ap-
paratus according to Embodiment 4 of the present
invention.

[Fig. 14] Fig. 14 is a view for illustrating a rotating
movement and an axial movement of stacking pins
in the fin stacking apparatus according to Embodi-
ment 4 of the present invention.

[Fig. 15] Fig. 15 is a front view of a fin stacking ap-
paratus according to Embodiment 5 of the present
invention.

[Fig. 16] Fig. 16 is a view for illustrating a rotating
movement and a horizontal movement of stacking
pins in the fin stacking apparatus according to Em-
bodiment 5 of the present invention.

[Fig. 17] Fig. 17 is a front view of a fin stacking ap-
paratus according to Embodiment 6 of the present
invention.

[Fig. 18] Fig. 18 is a view for illustrating a rotating
movement and a vibrating movement of stacking
pins in the fin stacking apparatus according to Em-
bodiment 6 of the present invention.

Description of Embodiments
Embodiment 1

[0009] Fig. 1is a front view of a fin stacking apparatus
according to Embodiment 1 of the present invention. A
fin stacking apparatus 1 of Fig. 1 includes a suction unit
10 and a fin stacking unit 20 which is arranged below the
suction unit 10 (Z-axis). The suction unit 10 includes a
blower 13, a suction box 12, and a suction plate 11. The
suction box 12 is arranged below the blower 13. The suc-
tion plate 11 is arranged below the suction box 12.

[0010] The blower 13 is located at an uppermost part
of the suction unit 10, and is configured to perform a
suction operation so as to set a negative pressure state
in the suction box 12 which is arranged therebelow (Z-
axis). The suction box 12 causes a suction force of the
blower 13 to act entirely on the suction plate 11. Dampers
25 are arranged on outer wall surfaces of the suction box
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12 so as to open and close with respect to an outer side
of the suction box 12. In the closed state of the dampers
25, the suction box 12 maintains the negative pressure
state in the suction box 12. In the opened state of the
dampers 25, the suction box 12 releases an inside of the
suction box 12 to the atmosphere to cancel the negative
pressure state. The suction plate 11 is arranged below
the suction box 12 and has a plurality of holes formed in
alower surface thereof to suck a fin 30. Further, the lower
surface of the suction plate 11 has grooves (not shown)
formed therein. Protruding portions formed at peripheral
edges of stacking holes of the fin 30 are positioned so
as to fit into the grooves, and the fin 30 moves on the
surface of the suction plate 11 in that state.

[0011] Now, description is made of the fin 30 which
moves while being sucked by the suction plate 11. Fig.
2 is a top view of the fin for use in the fin stacking appa-
ratus according to Embodiment 1 of the present inven-
tion, in which the stacking holes are arranged in a stag-
gered manner. Fig. 3 is a top view of a fin for use in the
fin stacking apparatus according to Embodiment 1 of the
presentinvention, in which the stacking holes are aligned
in a row direction. As in the fin 30 of Fig. 2 and a fin 34
of Fig. 3, the fin 30 and the fin 34 conveyed from a press
machine 2 of Fig. 1 are divided along a direction which
is parallel to a advancing direction 55 (X-axis). Further,
the fin 30 and the fin 34 have stacking holes 32 along
the advancing direction 55 (X-axis) at predetermined in-
tervals.

[0012] Fig. 4 is a top view of a fin for use in the fin
stacking apparatus according to Embodiment 1 of the
present invention, in which the fin is divided into adjacent
fins along a direction which is substantially perpendicular
to the advancing direction of the fin. As in a fin 35 of Fig.
4, the fin 35 conveyed from the press machine 2 of Fig.
1is divided along a direction which is parallel to the sub-
stantially perpendicular direction (Y-axis) with respect to
the advancing direction 55 (X-axis). Further, the fin 35
has stacking holes 32 along the substantially perpendic-
ular direction (Y-axis) with respect to the advancing di-
rection at predetermined intervals.

[0013] Fig. 5is a partial enlarged view of the fin stack-
ing apparatus according to Embodiment 1 of the present
invention. With reference to Fig. 5, description is made
of the fin stacking unit 20 of Fig. 1 in which the fin 30
separated from the suction plate 11 is stacked. The fin
stacking unit 20 of Fig. 1 includes a base 21, an elevator
24, and a plurality of stacking pins 23. The elevator 24
is arranged above the base 21. The stacking pins 23 are
arranged so as to penetrate through the elevator 24 and
have respective needle-shaped tips oriented upward in
the Z-axis. Further, stacking pin drive units 22 are ar-
ranged at base bottom portions of the stacking pins 23
on the base 21. The fin 30 fallen in a vertical direction 54
from the suction plate 11 is stacked onto the stacking
pins 23 arranged below (Z-axis) the suction plate 11. The
stacking pins 23 are located immediately below stacking
holes 32 of the fin 30. Each stacking pin 23 has a diameter
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slightly smaller than that of the stacking hole 32 and has
a length corresponding to a stack height of the fin 30.
Fig. 6 is an enlarged view of the stacking pin and the fin
in the fin stacking apparatus according to Embodiment
1 of the present invention. The fin 30 has stacking holes
32 and protruding portions 33 formed at respective pe-
ripheral edges of the stacking holes 32. A tip of each
stacking pin 23 has a tapered shape so that the fin 30
can easily be guided downward at the time of insertion
of the fin 30 onto the stacking pin 23. Thus, a clearance
44 is defined between an outer peripheral portion of the
stacking pin 23 and an inner peripheral portion of the
stacking hole 32 of the fin 30.

[0014] The stacking pin drive unit 22 is configured to
rotate the stacking pin 23 about an axis of the stacking
pin, for example, at a constant speed. The rotating direc-
tion and speed of the stacking pin drive unit 22 are con-
trolled by a controller 4. A rotating direction 53 of Fig. 5
is a clockwise direction, but may be a counterclockwise
direction. The stacking pin drive unit 22 is constructed
by, for example, a motor. As a method of mounting the
motor, for example, the motor is mounted to each stack-
ing pin 23. Alternatively, the stacking pins 23 in the ad-
vancing direction (X-axis direction) of the fin 30 or in the
direction which is substantially perpendicular to the ad-
vancing direction of the fin 30 may be coupled to each
other through intermediation of a pulley, a gear, a chain,
and other member to simultaneously rotate the plurality
of stacking pins 23 by one motor.

[0015] The elevator 24 is positioned around an upper
portion of the stacking pins 23, and is lowered so that an
uppermost surface of stacked fins 31 is maintained at a
certain height position. A sensor is provided, and at this
time, the elevator 24 is controlled in accordance with an
output from the sensor. The elevator 24 repeats move-
ment of being lowered by a predetermined distance after
a preset number of fins 30 fall.

[0016] Fig. 7 is a view for illustrating a case where the
fin for use in the fin stacking apparatus according to Em-
bodiment 1 of the presentinvention is long in the advanc-
ing direction. The fin 30 when the length of the fin 30 is
increased in the advancing direction (X-axis) as in Fig.
7, or the fin 30 when having a low rigidity such as in the
case where the thickness of the fin 30 is reduced is more
liable to deform when the fin 30 falls along the stacking
pins 23, with the result that the fin 30 is more liable to be
caught by the stacking pins 23. In this case, the number
of stacking pins 23 is increased in accordance with the
increased length of the fin 30 as in Fig. 7.

[0017] Fig. 8 is a flowchart for illustrating an operation
of the fin stacking apparatus according to Embodiment
1 of the present invention. The operation is described
based on Fig. 8 with reference to Fig. 1.

[0018] First, the blower 13 starts suction (Step S1).
Next, the stacking pins 23 start rotation about an axis
direction (Step S2). The rotation of the stacking pins 23
is started at the same timing as the start of suction by
the blower 13. The rotation of the stacking pins 23 is not
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stopped until stacking is completed, and the rotation con-
tinues always in a certain direction and atconstant speed.
Next, the press machine 2 is activated (Step S3), and
the fin 30 is delivered (Step S4). The delivered fin 30
moves under a state of being sucked by the blower 13
onto the lower surface of the suction plate 11 (Step S5).
The fin 30 delivered to a predetermined length is cut by
a cutoff unit 3 (Step S6). At substantially the same timing
as the cutting, the suction plate 11 is lowered in the ver-
tical direction (Step S7). Immediately after the lowering,
the dampers 25 are opened to release the inside of the
suction box 12 to the atmosphere to restore the pressure
inside the suction box 12, thereby cancelling the suction
force generated on the suction plate 11 (Step S8). After
that, the fin 30 falls in the vertical direction (Step S9), and
the suction plate 11 is raised (Step S10). The fin 30 is
guided so that the stacking pins 23 penetrate through the
stacking holes (Step S11), and is placed on the elevator
24 (Step S12). The elevator 24 is positioned around the
upper portion of the stacking pins 23, and the fallen fins
30 are sequentially stacked thereon. At this time, the
stacking pins 23 are rotated, thereby preventing the fin
30, which is guided so that the stacking pins 23 penetrate
therethrough, from being brought into contact with and
caught by the stacking pins 23 during falling along the
stacking pins 23. Further, at this time, the uppermost sur-
face of the stacked fins 31 is detected by a sensor (not
shown) (Step S13), and the elevator 24 is lowered (Step
S14) so that the uppermost surface of the stacked fins
31 is maintained at a certain position. The above-men-
tioned operation is repeated to proceed the stacking.
[0019] As described above, when the fin 30 is guided
by the stacking pins 23 and falls along the stacking pins
23, the stacking pins 23 are rotated, thereby preventing
the fin 30 from being brought into contact with and caught
by the stacking pins 23 during falling. As a result, se-
quentially received fins 30 can be moved to a predeter-
mined position and stacked thereat without delay, there-
by stacking the fin 30 with good alignment. That is, ac-
cording to the related-art invention, a fin deviated from a
center as illustrated in Fig. 9 and a fin which falls with an
inclination as illustrated in Fig. 10 are sometimes caught
by the stacking pins. With the fin stacking apparatus ac-
cording to the present invention, the rotating movement
of the stacking pins in the fin stacking apparatus is per-
formed, thereby preventing the fin from being brought
into contact with and caught by the stacking pins during
falling of the fin.

[0020] Fig. 9 is a top view of a fin for use in the fin
stacking apparatus according to Embodiment 1 of the
presentinvention, in which positions of the stacking holes
are deviated from a center. A fin 36 has stacking holes
32 along the advancing direction 55 (X-axis) at predeter-
mined intervals. The line A-A connecting center points
of the stacking holes 32 is deviated from the center line
B-B in a width (Y-axis) in the advancing direction of the
fin 36, and the positions of the stacking holes 32 are
deviated from the center. Fig. 10 is a view for illustrating



7 EP 3 308 870 A1 8

a state in which the stacking pins are inserted to the fin
for use in the fin stacking apparatus according to Em-
bodiment 1 of the present invention and thereafter the
fin falls with an inclination. According to the related-art
invention, there is a case where the fin 36 which is devi-
ated from the center as illustrated in Fig. 9 or the fin which
falls with an inclination as illustrated in Fig. 10 is inclined
ordeformed during falling in the vertical direction 54 along
the stacking pins 23, with the result that the inner periph-
eral portion of the stacking hole 32 and the outer periph-
eral portion of the stacking pin 23 are brought into contact
with each other to catch the fin.

[0021] Fig. 11 is a view for illustrating the rotating
movement of the stacking pins in the fin stacking appa-
ratus according to Embodiment 1 of the present inven-
tion. When the fin 30 is guided by the stacking pins 23
and falls in the vertical direction 54 along the stacking
pins 23, the stacking pins 23 are rotated in the rotating
direction 53 about an axis direction. As a result, the fin
30 can be prevented from being brought into contact with
and caught by the stacking pins 23 during falling.
[0022] Fig. 12 is a view for illustrating a case where
the fin for use in the fin stacking apparatus according to
Embodiment 1 of the present invention is a deformed
long fin. For the fin such as the deformed fin 30 of Fig.
13 which is liable to be caught, a rotational speed being
a reference for the stacking pins 23 rotating at constant
speed in the rotating direction 53 may be changed to deal
with the catching.

Embodiment 2

[0023] In Embodiment 1, the rotational speed of the
stacking pins 23 is constant. Next, in Embodiment 2, de-
scription is made of a case where the rotational speed
ofthe stacking pins 23 is changed. Parts having the same
configuration as those of the fin stacking apparatus of
Fig. 1 to Fig. 3 are denoted by the same reference sym-
bols, and description thereofis omitted. The configuration
and operation of the fin stacking apparatus itself is un-
changed, and only the control method for the stacking
pins 23 is changed for use. The rotation speed of the
stacking pin drive units 22 is controlled by the controller 4.
[0024] Thefinstacking apparatus according to Embod-
iment 2 is configured so that the rotation of the stacking
pins 23 is stopped until the stacking pins 23 are inserted
to the fin 30. Basically, it is necessary that a preceding
fin 30 be stacked with respect to the stacking pins 23
without being caught before the stacking pins 23 are in-
serted to a next fin 30. Thus, as long as the fin 30 can
be stacked without being caught, there is no need to ro-
tate the stacking pins 23 during the movement of the fin
30 before the insertion of the stacking pins 23. In view of
this, the rotation of the stacking pins 23 is stopped until
the stacking pins 23 are inserted to the fin 30, and the
rotation of the stacking pins 23 is setto afirst set rotational
speed when the stacking pins 23 are inserted to the fin
30. The first set rotational speed is stored in advance or
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is determined by the controller 4 based on data detected
by a sensor (not shown) which is configured to detect a
moving speed or a position of the fin 30.

[0025] As described above, when the fin 30 is guided
by the stacking pins 23 and falls along the stacking pins
23, the stacking pins 23 are rotated, thereby preventing
the fin 30 from being brought into contact with and caught
by the stacking pins 23 during falling. Thus, the sequen-
tially received fins 30 can be moved to the predetermined
position and stacked thereat without delay, thereby
stacking the fins 30 with good alignment. Further, the
rotation of the stacking pins 23 is stopped before the fin
30 is inserted to the stacking pins 23, thereby reducing
power consumption of the apparatus itself.

Embodiment 3

[0026] In Embodiment 1, the rotational speed of the
stacking pins 23 is constant. Next, in Embodiment 3, de-
scription is made of a case where the rotational speed
of the stacking pins 23 is changed. Parts having the same
configuration as those of the fin stacking apparatus of
Fig. 1 to Fig. 3 are denoted by the same reference sym-
bols, and description thereofis omitted. The configuration
and operation of the fin stacking apparatus itself is un-
changed, and only the control method for the stacking
pins 23 is changed for use. The rotation speed of the
stacking pin drive units 22 is controlled by the controller 4.
[0027] In the fin stacking apparatus according to Em-
bodiment 3, until the stacking pins 23 are inserted to the
fin 30, the rotational speed of the stacking pins 23 is set
lower as compared to the rotational speed at the time of
insertion to the fin 30. For example, in a case where a
conveyance speed for conveyance of the fin 30 by the
press machine 2 is increased, time for feeding of the fin
30 is shortened. Along with this, time for elimination of
catching of the fin 30 is also shortened. In this case, it is
necessary to shorten time required for the stacking pins
23 to reach a target rotational speed, to thereby secure
sufficient time for elimination of the catching. As a coun-
termeasure, the stacking pins 23 are rotated in advance
at a second set rotational speed before the stacking pins
23 are inserted to the fin 30, and the stacking pins 23 are
rotated at the first set rotational speed when the stacking
pins 23 are inserted to the fin 30. The second set rota-
tional speed is lower than the first set rotational speed.
The first set rotational speed and the second set rota-
tional speed are stored in advance or are determined by
the controller 4 based on data detected by a sensor (not
shown) which is configured to detect a moving speed or
a position of the fin 30.

[0028] As described above, when the fin 30 is guided
by the stacking pins 23 and falls along the stacking pins
23, the stacking pins 23 are rotated, thereby preventing
the fin 30 from being brought into contact with and caught
by the stacking pins 23 during falling. Thus, the sequen-
tially received fins 30 can be moved to the predetermined
position and stacked thereat without delay, thereby
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stacking the fins 30 with good alignment. Further, the
rotational speed of the stacking pins 23 is set lower before
the stacking pins 23 are inserted to the fin 30, thereby
reducing the power consumption of the apparatus itself
and shortening time required to reach the targetrotational
speed. Such a configuration can deal with the rise in con-
veyance speed for conveyance of the fin 30 by the press
machine 2.

Embodiment 4

[0029] Fig. 13isafrontview of afin stacking apparatus
according to Embodiment 4 of the present invention. Fig.
14 is a view for illustrating a rotating movement and an
axial movement of the stacking pins in the fin stacking
apparatus according to Embodiment 4 of the present in-
vention. In the fin stacking apparatus according to Em-
bodiment 1, stacking is performed under the state in
which the stacking pins 23 are rotated ata constant speed
and always in the same direction. In the fin stacking ap-
paratus according to Embodiment 4, stacking is per-
formed under a state in which stacking pins 123 are re-
peatedly moved up and down in an axial direction 57
while the stacking pins 123 are rotated. In Fig. 13 and
Fig. 14, parts having the same configuration as those of
the fin stacking apparatus of Fig. 1 to Fig. 3 are denoted
by the same reference symbols, and description thereof
is omitted. The configuration and operation of the fin
stacking apparatus 1 itself is unchanged, and only the
control method for the stacking pins 123 is changed for
use.

[0030] The stacking pins 123 are moved up and down
in the axial direction 57 by a vertical direction drive mech-
anism 26. As a mechanism of moving the stacking pins
123 in the axial direction 57, there may be employed, for
example, a motor driving through use of a crank, or a
power cylinder. The driving speed and driving width are
stored in advance or determined by a controller 5 based
on data detected by a sensor (not shown) which is con-
figured to detect a moving speed and a position of the
fin 30.

[0031] The movement in the axial direction 57 is not
performed before insertion of the stacking pins 123 to a
fin 130 but performed after insertion of the stacking pins
123 to the fin 130. Then, the movement in the axial di-
rection 57 is stopped immediately before the next fin 130
falls. For example, the movement is started at a timing
after the suction plate 11 is lowered and returns to an
upper limit of rise. Further, the movement is stopped at
a timing after the fin 130 is fed by a preset length on the
suction plate 11. This is because positions of the stacking
pins 123 and the stacking holes 132 need to be registered
when the stacking pins 123 are to be inserted to the fin
130. The axial movement of the stacking pins 123 is per-
formed for all of the installed stacking pins 123. This is
because the catching can be eliminated faster when the
rotation and axial movements are performed by all of the
stacking pins 123.
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[0032] As described above, when the fin 130 is guided
by the stacking pins 123 and falls along the stacking pins
123, the stacking pins 123 are rotated and axially moved,
thereby preventing the fin 130 from being brought into
contact with and caught by the stacking pins 123 during
falling. As aresult, the sequentially received fins 130 can
be moved to the predetermined position and stacked
thereat without delay, thereby stacking the fins 130 with
good alignment.

Embodiment 5

[0033] Fig. 15is afrontview of a fin stacking apparatus
according to Embodiment 5 of the present invention. Fig.
16 is a view for illustrating a rotating movement and a
horizontal movement of stacking pins in the fin stacking
apparatus according to Embodiment 5 of the present in-
vention. In the fin stacking apparatus according to Em-
bodiment 1, stacking is performed under the state in
which the stacking pins 23 are rotated always in the same
direction. In the fin stacking apparatus according to Em-
bodiment 5, stacking is performed under a state in which
stacking pins 223 are repeatedly moved in a horizontal
direction 58 while the stacking pins 223 are rotated. In
Fig. 15 and Fig. 16, parts having the same configuration
as those of the fin stacking apparatus of Fig. 1 to Fig. 3
are denoted by the same reference symbols, and de-
scription thereof is omitted. The configuration and oper-
ation of the fin stacking apparatus itself is unchanged,
and only the control method for the stacking pins 223 is
changed for use.

[0034] The stacking pins 223 are moved in the hori-
zontal direction 58 by a horizontal direction drive mech-
anism 27. As a mechanism of moving the stacking pins
223 in the horizontal direction 58, there may be em-
ployed, for example, a motor driving through use of a
crank, or a power cylinder. The driving speed and driving
width are stored in advance or determined by a controller
6 based on data detected by a sensor (not shown) which
is configured to detect a moving speed and a position of
the fin 30.

[0035] The movement in the horizontal direction 58 is
not performed before insertion of the stacking pins 223
to a fin 230 but performed after insertion of the stacking
pins 223 to the fin 230. Then, the movement in the hor-
izontal direction 58 is stopped immediately before the
next fin 230 falls. For example, the movement is started
at the timing after the suction plate 11 is lowered and
returns to the upper limit of rise. Further, the movement
is stopped at a timing after the fin 230 is fed by a preset
length on the suction plate 11. This is because positions
of the stacking pins 223 and the stacking holes 232 need
to be registered when the stacking pins 223 are to be
inserted to the fin 230. The horizontal movement of the
stacking pins 223 is performed for all of the installed
stacking pins 223. This is because the catching can be
eliminated faster when the rotation and horizontal move-
ments are performed by all of the stacking pins 223.
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[0036] As described above, when the fin 230 is guided
by the stacking pins 223 and falls along the stacking pins
223, the stacking pins 223 are rotated and horizontally
moved, thereby preventing the fin 230 from being brought
into contact with and caught by the stacking pins 223
during falling. As a result, the sequentially received fins
230 can be moved to the predetermined position and
stacked thereat without delay, thereby stacking the fins
230 with good alignment.

Embodiment 6

[0037] Fig. 17 isafrontview of afin stacking apparatus
according to Embodiment 6 of the present invention. Fig.
18 is a view for illustrating a rotating movement and a
vibrating movement of stacking pins in the fin stacking
apparatus according to Embodiment 6 of the present in-
vention. In the fin stacking apparatus according to Em-
bodiment 1, stacking is performed under the state in
which the stacking pins 23 are rotated always in the same
direction. In the fin stacking apparatus according to Em-
bodiment 6, stacking is performed under a state in which
stacking pins 323 are vibrated while the stacking pins
323 are rotated. In Fig. 17 and Fig. 18, parts having the
same configuration as those of the fin stacking apparatus
of Fig. 1 to Fig. 3 are denoted by the same reference
symbols, and description thereof is omitted. The config-
uration and operation of the fin stacking apparatus itself
is unchanged, and only the control method for the stack-
ing pins 323 is changed for use.

[0038] The stacking pins 323 are vibrated by a vibration
generating mechanism 28. As a mechanism configured
to vibrate the stacking pins 323, there may be employed
a vibration generating device of, for example, an electric
type, a hydraulic type, or a pneumatic type. The driving
speed and driving width are stored in advance or deter-
mined by a controller 7 based on data detected by a sen-
sor (not shown) which is configured to detect a moving
speed and a position of the fin 30.

[0039] The vibrating movement is not performed be-
fore insertion of the stacking pins 323 to the fin 330 but
performed after insertion of the stacking pins 323 to the
fin 330. Then, the vibrating movement is stopped imme-
diately before the next fin 330 falls. For example, the
movement is started at the timing after the suction plate
11islowered and returns to the upper limit of rise. Further,
the movement is stopped at a timing after the fin 330 is
fed by a preset length on the suction plate 11. This is
because positions of the stacking pins 323 and the stack-
ing holes 332 need to be registered when the stacking
pins 323 are to be inserted to the fin 330. The vibrating
movement of the stacking pins 323 is performed for all
of the installed stacking pins 323. This is because the
catching can be eliminated faster when the rotation and
vibrating movements are performed by all of the stacking
pins 323.

[0040] As described above, when the fin 330 is guided
by the stacking pins 323 and falls along the stacking pins
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323, the stacking pins 323 are rotated and vibrated, there-
by preventing the fin 330 from being brought into contact
with and caught by the stacking pins 323 during falling.
As a result, the sequentially received fins 330 can be
moved to the predetermined position and stacked thereat
without delay, thereby stacking the fins 330 with good
alignment.

[0041] The embodiments of the present invention are
not limited to Embodiments 1 to 6 described above, and
various modifications can be made thereto. For example,
positions of the controllers 4 to 7 may be set as appro-
priate, and may be arranged in, for example, the suction
unit 10. Further, the vertical direction drive mechanism,
the horizontal direction drive mechanism, and the vibra-
tion generating mechanism are arranged for each stack-
ing pin, but may be collectively arranged for a plurality of
stacking pins. Further, the vertical direction drive mech-
anism, the horizontal direction drive mechanism, and the
vibration generating mechanism may be used in combi-
nation. Reference Signs List

[0042] 1 fin stacking apparatus 2 press machine 3 cut-
off unit 4 controller 5 controller 6 controller 7 controller
10 suction unit 11 suction plate 12 suction box 13 blower
20 fin stacking unit 21 base 22 stacking pin drive unit 23
stacking pin 24 elevator 25 damper 26 vertical direction
drive mechanism 27 horizontal direction drive mecha-
nism 28 vibration generating mechanism 30 fin 31
stacked fins 32 stacking hole 33 protruding portion 34 fin
35 fin 36 fin 44 clearance 53 rotating direction 54 vertical
direction 55 advancing direction 57 axial direction 58 hor-
izontal direction 123 stacking pin 130 fin 132 stacking
hole 223 stacking pin 230 fin 232 stacking hole 323 stack-
ing pin 330 fin 332 stacking hole

Claims

1. A fin stacking apparatus configured to stack a fin
having a flat-plate shape and a plurality of holes
formed therein, comprising:

a suction plate having a plurality of holes and
configured to retain the fin when suction through
the plurality of holes is executed, and to cause
the fin to fall when suction through the plurality
of holes is not executed;

a plurality of stacking pins arranged below the
suction plate and configured to be inserted to
the plurality of holes of the fin separated from
the suction plate; and

a stacking pin drive unit configured to rotate at
least one of the plurality of stacking pins in a
circumferential direction about an axis of the at
least one of the plurality of stacking pins .

2. The fin stacking apparatus of claim 1, further com-
prising
a controller configured to control the stacking pin
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drive unit,

wherein the fin moves on the suction plate, and
wherein the controller controls the stacking pin drive
unit to rotate the plurality of stacking pins at a second
set rotational speed until the fin is arranged at a po-
sition of separation, and to rotate the plurality of
stacking pins at a first set rotational speed when the
plurality of stacking pins are inserted to the fin .

The fin stacking apparatus of claim 1, further com-
prising a controller configured to control the stacking
pin drive unit,

wherein the fin moves on the suction plate, and
wherein the controller controls the stacking pin drive
unit to stop rotation of the stacking pin until the fin is
arranged at a position of separation, and to rotate
the plurality of stacking pins at a first rotational speed
when the plurality of stacking pins are inserted to the
fin.

The fin stacking apparatus of any one of claims 1
to 3, further comprising a vertical direction drive
mechanism configured to reciprocally drive the plu-
rality of stacking pins in an axial direction of the plu-
rality of stacking pins.

The fin stacking apparatus of any one of claims 1 to
3, further comprising a horizontal direction drive
mechanism configured to reciprocally drive the plu-
rality of stacking pins in a horizontal direction of the
plurality of stacking pins.

The fin stacking apparatus of any one of claims 1 to
3, further comprising a vibration generating mecha-
nism configured to vibrate the plurality of stacking
pins.

The fin stacking apparatus of any one of claims 1 to
6, wherein the stacking pin drive unit is further con-
figured to rotate all of the plurality of stacking pins.
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