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(54) POWER LINE SHIFTING DEVICE

(57) A wire transfer device includes a first transfer
mechanism portion and a second transfer mechanism
portion. The first transfer mechanism portion includes a Fig. 6
first gripping mechanism portion that grips a terminal-
equipped wire, a first advancing/retracting driving mech-
anism portion that moves the first gripping mechanism
portion between an advanced position at which the ter-
minal-equipped wire is received and set and a first re-
tracted position, and a first reciprocating driving mecha-
nism portion that moves the first advancing/retracting
driving mechanism portion on the receiving position side
and the set position side. The second transfer mecha-
nism portion includes a second gripping mechanism por-
tion, a second advancing/retracting driving mechanism
portion that moves the second gripping mechanism por-
tion between the advanced position and a second retract-
ed position, and a second reciprocating driving mecha-
nism portion that moves the second advancing/retracting
driving mechanism portion on the receiving position side
and the set position side. The reciprocating driving mech-
anism portions cause the advancing/retracting driving
mechanism portions to pass each other in a state in which
atleast one of the gripping mechanism portions is moved
to the retracted position.
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Description
Technical Field

[0001] The presentinvention relates to a technique for
transporting a wire in a manufacturing process of a wire
harness.

Background Art

[0002] Wire harnesses are manufactured through a
cutting-and-crimping step, a temporary binding step, and
an assembly step, forexample. The cutting-and-crimping
step is a step of cutting wires into a predetermined length,
and crimping terminals to ends of the wires to manufac-
ture terminal-equipped wires (i.e. wires equipped with
terminals). The temporary binding step is a step of bind-
ing a plurality of terminal-equipped wires or inserting the
terminals of a plurality of terminal-equipped wires into
connectors to produce temporary bundles. The assembly
step is a step of assembling the plurality of terminal-
equipped wires and the plurality of temporary bundles
into a predetermined wiring configuration to manufacture
a wire harness.

[0003] During such a wire harness manufacturing
process, a plurality of types of terminal-equipped wires
may occasionally be held by wire holding bars in units of
temporary bundles at the time of supplying terminal-
equipped wires to the temporary binding step. As an ex-
ample of a device used for transferring the plurality of
types of terminal-equipped wires from the cutting-and-
crimping step to the wire holding bars, Patent Document
1 discloses aterminal-equipped wire transfer mechanism
portion.

[0004] The terminal-equipped wire transfer mecha-
nism portion is a device that transfers terminal-equipped
wires from a terminal crimping device that crimps termi-
nals to ends of wires that have been cut into a measured
length, toward wire holding bars on the side of a wire
holding bar transport device that transports a plurality of
wire holding bars. More specifically, the terminal-
equipped wire transfer mechanism portion includes a pair
of transfer gripping portions capable of gripping and un-
gripping ends of the terminal-equipped wires, and a
transfer gripping portion movement driving portion that
drives movement of the pair of transfer gripping portions.
The transfer gripping portion movement driving portion
is configured such that the pair of transfer gripping por-
tions are respectively provided on two base plates, with
each of the base plates being supported by a horizontal
guide so as to be horizontally movable between the wire
holding bars and a wire receiving position, and the pair
of transfer gripping portions are moved along the hori-
zontal guides by different transfer driving portions.
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Citation List
Patent Documents

[0005] Patent Document 1: JP 2010-287369A

Summary of Invention
Technical Problem

[0006] However, with the terminal-equipped wire
transfer mechanism portion described in Patent Docu-
ment 1, it is necessary to reciprocate the pair of transfer
gripping portions once in order to set one terminal-
equipped wire to one wire holding bar. Accordingly, it has
been difficult to increase the transfer efficiency of termi-
nal-equipped wires over the motor performance.

[0007] Therefore,itis anobjectofthe presentinvention
to improve the transfer efficiency of terminal-equipped
wires.

Solution to Problem

[0008] A wiretransfer device according to afirst aspect
is a wire transfer device that transfers a terminal-
equipped wire that is manufactured in a cutting-and-
crimping device and is disposed at a receiving position
to a wire holding bar that is disposed at a set position
and on which a plurality of wire holding portions capable
of holding a wire end of the terminal-equipped wire are
provided in a row, including: a first transfer mechanism
portion and a second transfer mechanism portion, where-
in the first transfer mechanism portion includes: a pair of
first gripping mechanism portions capable of respectively
gripping and ungripping opposite wire ends of the termi-
nal-equipped wire; a pair of first advancing/retracting
driving mechanism portions that respectively move the
pair of first gripping mechanism portions between an ad-
vanced position and a first retracted position, the ad-
vanced position being a position at which the terminal-
equipped wire disposed at the receiving position can be
received or the terminal-equipped wire can be set to at
least one of the plurality of wire holding portions of the
wire holding bar disposed at the set position, and the first
retracted position being a position retracted from the ad-
vanced position; and a pair of first reciprocating driving
mechanism portions that respectively move the pair of
firstadvancing/retracting driving mechanism portions be-
tween aregion on the receiving position side and a region
on the set position side, the second transfer mechanism
portion includes: a pair of second gripping mechanism
portions capable of respectively gripping and ungripping
the opposite wire ends of the terminal-equipped wire; a
pair of second advancing/retracting driving mechanism
portions that respectively move the pair of second grip-
ping mechanism portions between the advanced position
and a second retracted position that is retracted from the
advanced position and is different from the first retracted
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position; and a pair of second reciprocating driving mech-
anism portions that respectively move the pair of second
advancing/retracting driving mechanism portions be-
tween the region on the receiving position side and the
region on the set position side in a movement region that
is in parallel with a movement region of the first advanc-
ing/retracting driving mechanism portions by the first re-
ciprocating driving mechanism portions, and the first re-
ciprocating driving mechanism portions and the second
reciprocating driving mechanism portions cause the first
advancing/retracting driving mechanism portions and the
second advancing/retracting driving mechanism portions
to pass each other in a state in which at least one of the
first gripping mechanism portions and the second grip-
ping mechanism portions is moved to the first retracted
position or the second retracted position.

[0009] A second aspect is the wire transfer device ac-
cording to the first aspect, wherein the first reciprocating
driving mechanism portions are configured to move the
first advancing/retracting driving mechanism portions in
a first movement region extending above the receiving
position and the set position, the second reciprocating
driving mechanism portions are configured to move the
second advancing/retracting driving mechanism portions
in a second movement region extending laterally in par-
allel with the first movement region, and the second ad-
vancing/retracting driving mechanism portions move the
second gripping mechanism portions along a path includ-
ing a linear path extending obliquely upward from the
advanced position in the first movement region to the
second retracted position that is in the second movement
region and is obliquely above the advanced position.
[0010] Athird aspectisthe wire transfer device accord-
ing to the second aspect, wherein the second advanc-
ing/retracting driving mechanism portions include: a de-
livery upward/downward driving portion that moves the
second gripping mechanism portions upward and down-
ward; and an indirect upward/downward driving mecha-
nism portion that moves the delivery upward/downward
driving portion obliquely upward or downward between
a lowered position in the first movement region and a
raised position that is in the second movement region
and is obliquely above the lowered position.

[0011] A fourth aspect is the wire transfer device ac-
cording to the third aspect, wherein the second gripping
mechanism portions are set to be able to pass through
below the first gripping mechanism portions that have
been moved to the first retracted position in a state in
which the delivery upward/downward driving portion is
moved to the lowered position by the indirect up-
ward/downward driving mechanism portion.

[0012] A fifth aspectis the wire transfer device accord-
ing to any one of the first to fourth aspects, wherein the
first reciprocating driving mechanism portions and the
second reciprocating driving mechanism portions alter-
nately move the first advancing/retracting driving mech-
anism portions and the second advancing/retracting driv-
ing mechanism portions between the region on the re-
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ceiving position side and the region on the set position
side.

Advantageous Effects of Invention

[0013] With the wire transfer device according to the
firstaspect, the firstreciprocating driving mechanism por-
tions and the second reciprocating driving mechanism
portions cause the first advancing/retracting driving
mechanism portions and the second advancing/retract-
ing driving mechanism portions to pass each other in a
state in which at least one of the first gripping mechanism
portions and the second gripping mechanism portions is
moved to the first retracted position or the second retract-
ed position. Accordingly, while either the first gripping
mechanism portions or the second gripping mechanism
portions are performing the operation of receiving the
terminal-equipped wire on the receiving position side, the
other gripping mechanism portions can perform the op-
eration of setting the terminal-equipped wire to the wire
holding portion of the wire holding bar on the set position
side. This makes it possible to furtherimprove the transfer
speed for the terminal-equipped wire.

[0014] With the wire transfer device according to the
second aspect, the second advancing/retracting driving
mechanism portions move the second gripping mecha-
nism portions along a path including a linear path extend-
ing obliquely upward from the advanced position in the
firstmovementregion to which the firstadvancing/retract-
ing driving mechanism portions are moved to the second
retracted position that is in the second movement region
to which the second advancing/retracting driving mech-
anism portions are moved and is obliquely above the
advanced position. Accordingly, the movement distance
of the second gripping mechanism portions can be re-
duced.

[0015] With the wire transfer device according to the
third aspect, the second advancing/retracting driving
mechanism portions includes the delivery upward/down-
ward driving portion that moves the second gripping
mechanism portions upward and downward, and the in-
direct upward/downward driving mechanism portion that
moves the delivery upward/downward driving portion ob-
liquely upward and downward between the lowered po-
sition in the first movement region and the raised position
that is in the second movement region and is obliquely
above the lowered position. Accordingly, it is possible to
further simplify the configuration for moving the delivery
upward/downward driving portion to the lowered position
in the first movement region.

[0016] With the wire transfer device according to the
fourth aspect, the second gripping mechanism portions
are set to be able to pass through below the first gripping
mechanism portions that have moved to the first retracted
positionin a state in which the delivery upward/downward
driving portion is moved to the lowered position by the
indirect upward/downward driving mechanism portion.
Accordingly, itis possible to cause the firstgripping mech-
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anism portions and the second gripping mechanism por-
tions to pass each other between the region on the re-
ceiving position side and the region on the set position
side as long as the second gripping mechanism portions
are moved upward by the delivery upward/downward
driving portion, even if the delivery upward/downward
driving portion remains at the lowered position. This can
reduce the number of times of driving performed by the
indirect upward/downward driving mechanism portion,
thus contributing to a reduced driving cost and a longer
durable period.

[0017] With the wire transfer device according to the
fifth aspect, thefirst reciprocating driving mechanism por-
tions and the second reciprocating driving mechanism
portions alternately move the first advancing/retracting
driving mechanism portions and the second advanc-
ing/retracting driving mechanism portions in the region
on the receiving position side and the region on the set
position side. Accordingly, it is possible to allow the re-
ceiving operation and the setting operation for the termi-
nal-equipped wire to proceed simultaneously, thus fur-
ther improving the transfer efficiency.

Brief Description of Drawings
[0018]

FIG. 1 is a diagram showing a relationship between
a cutting-and-crimping device, a wire transfer de-
vice, and a wire holding bar transport device.

FIG. 2 is a plan view of the wire transfer device.
FIG. 3 is a side view of the wire transfer device.
FIG. 4 is a side view of a wire holding bar.

FIG. 5 is a plan view of the wire holding bar.

FIG. 6 is a front view of the wire transfer device.
FIG. 7 is a front view of the wire transfer device.
FIG. 8 is a front view of the wire transfer device.
FIG. 9 is a side view of a first transfer mechanism
portion.

FIG. 10 is a side view of a second transfer mecha-
nism portion.

FIG. 11 is a diagram showing how a terminal-
equipped wire is set to a wire holding bar.

FIG. 12 is a diagram showing how a terminal-
equipped wire is received from a wire transport and

gripping portion.
Description of Embodiments

[0019] Hereinafter, a wire transfer device 10 according
to an embodiment will be described (see FIGS. 1 to 3).
The wire transfer device 10 is a device for transferring
manufactured terminal-equipped wires 2 to wire holding
bars 80 in a manufacturing process of a wire harness.

Manufacturing Process of Wire Harness

[0020] For the sake of convenience of description, a
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manufacturing process of a wire harness will be de-
scribed first. A wire harness is manufactured through a
cutting-and-crimping step, a temporary binding step, and
an assembly step.

[0021] The cutting-and-crimping stepis a step of meas-
uring the length of a wire and cutting the wire into a pre-
determined length, stripping the covering on an end of
the wire, and crimping a terminal to the core-exposed
portion to manufacture a terminal-equipped wire 2. Note
thatthis step can be performed by a cutting-and-crimping
device 70 including a length-measuring mechanism por-
tion 72, a cutting mechanism portion 74, a terminal crimp-
ing mechanism portion 76, and so forth. The temporary
binding step is a step of producing small units of bundled
forms constituting a part of a wire harness. Thatis, a wire
harness may occasionally be formed by combining a plu-
rality of temporary bundles (and individual terminal-
equipped wires 2). This step produces temporary bun-
dles, for example, by inserting the terminals of the termi-
nal-equipped wires 2 into connectors, and binding the
wires. In addition, anintermediate process such as crimp-
ing, splicing or twisting for special terminals may occa-
sionally be performed on the wire as needed. The as-
sembly step is a step of assembling the temporary bun-
dles, various types of terminal-equipped wires 2 and the
like into a wiring configuration by, for example, binding
them, thereby manufacturing a wire harness in the com-
plete form.

[0022] The thus manufactured wire harness is subject-
ed to an inspection step and the like, and is then incor-
porated into a vehicle or another electric device.

[0023] Here, when subjected to the temporary binding
step, the terminal-equipped wires 2 that have been man-
ufactured by the cutting-and-crimping device 70 in the
above-described cutting-and-crimping step are held by
the wire holding bars 80 in units of temporary bundles.
Then, the terminal-equipped wires are circularly trans-
ported by the wire holding bar transport device 90 that
transports the plurality of wire holding bars 80, while be-
ing held by the wire holding bars 80.

[0024] The wire transfer device 10 is used for transfer-
ring the terminal-equipped wires 2 manufactured by the
cutting-and-crimping device 70 to the wire holding bars
80 that are circularly transported by the wire holding bar
transport device 90. The wire transfer device 10 is pro-
vided between the cutting-and-crimping device 70 and
the wire holding bar transport device 90.

[0025] For the sake of convenience of description, the
cutting-and-crimping device 70, the wire holding bar 80,
and the wire holding bar transport device 90 will be de-
scribed below.

Cutting-and-crimping device

[0026] The cutting-and-crimping device 70 includes a
length-measuring mechanism portion 72, a cutting mech-
anism portion 74, a terminal crimping mechanism portion
76, and a wire transport mechanism portion 78 (see FIG.
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1).

[0027] The length-measuring mechanism portion 72 is
a portion that measures the length of a wire continuously
supplied from a wire storage body such as a take-up reel,
and feeds the wire by a set dimension to the downstream
side. The length-measuring mechanism portion 72 may
occasionally include a straightening mechanism for
straightening wires.

[0028] The cutting mechanism portion 74 is a portion
that is provided on the downstream side of the length-
measuring mechanism portion 72 and that cuts the wire
fed from the length-measuring mechanism portion 72
successively by a set dimension (length) into that set
dimension (length), and strips the covering on an end of
the cut wire.

[0029] The terminal crimping mechanism portion 76 is
a portion that is provided on the downstream side of the
cutting mechanism portion 74 and that crimps a terminal
to the core-exposed portion of the wire that has been cut
and whose covering has been stripped by the cutting
mechanism portion 74. Note that a mechanism for at-
taching a rubber stopper or the like to the wire may be
provided on the upstream side of the terminal crimping
mechanism portion 76.

[0030] The wire transport mechanism portion 78 is a
portion that grips opposite ends of the wire that has been
cut by the cutting mechanism portion 74 (portions that
are in front of the core-exposed portions to which a ter-
minal is to be crimped, and constitute opposite ends of
the insulating covering), and transports the wire to the
downstream side. The wire transport mechanism portion
78 is configured to be able to transport the terminal-
equipped wire 2 (wire) from a downstream position of the
cutting mechanism portion 74 through a processing po-
sition of the terminal crimping mechanism portion 76 to
a receiving position P1 at which the wire transfer device
10, which is located on the downstream side of the ter-
minal crimping mechanism portion 76, receives the ter-
minal-equipped wire 2.

[0031] More specifically, the wire transport mechanism
portion 78 is configured to circularly move a plurality of
wire transport and gripping portions 79 (see FIG. 12) ca-
pable of gripping and ungripping a wire, along a path
passing through the downstream position of the cutting
mechanism portion 74, the processing position of the ter-
minal crimping mechanism portion 76, and the receiving
position P1 (see FIG. 3). For the wire transport and grip-
ping portions 79, it is possible to adopt a configuration in
which a pair of gripping pieces are supported so as to be
capable of being driven to be opened and closed as
shown in FIG. 12, for example. The wire transport mech-
anism portion 78 transports the terminal-equipped wire
2 in a state in which the longitudinally opposite ends of
the terminal-equipped wire 2 are gripped by a pair of ad-
jacent wire transport and gripping portions 79 toward the
same direction along the horizontal direction and a lon-
gitudinally intermediate portion of the terminal-equipped
wire 2 is suspended. Then, the wire transport and grip-
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ping portion 79 grips the wire at the downstream position
of the cutting mechanism portion 74, ungrips the terminal-
equipped wire 2 that has been manufactured through ter-
minal crimping at the receiving position P1, and delivers
the terminal-equipped wire 2 to the wire transfer device
10.

[0032] Theabove-described operational controlfor the
cutting-and-crimping device 70 is performed by a cutting-
and-crimping control unit 62 constituted by a general mi-
crocomputer including a CPU, a ROM, a RAM, and so
forth (see FIG. 1). The cutting-and-crimping control unit
62 outputs a signal indicating the presence of the termi-
nal-equipped wire 2 at the receiving position P1 when
the pair of wire transport and gripping portions 79 by
which both wire ends of the terminal-equipped wire 2 are
gripped are moved to the receiving position P1.

Wire Holding Bar

[0033] Each of the wire holding bars 80 is a member
on which a plurality of wire holding portions 82 capable
of holding wire ends of the terminal-equipped wires 2 are
disposed side by side in a row (see FIGS. 4, 5). The wire
holding bar 80 is a member configured to be able to hold
a plurality of terminal-equipped wires 2 that are respec-
tively held by a plurality of wire holding portions 82 in a
form in which the wire ends are in parallel. The wire hold-
ing bar 80 includes a bar body portion 85 that is formed
in an elongated shape in the direction in which the plu-
rality of wire holding portions 82 are arranged and that
supports the plurality of wire holding portions 82.
[0034] Each of the wire holding portions 82 constitutes
a portion that holds a wire end of the terminal-equipped
wire 2, and includes a pair of elastic gripping pieces 83
and an elastic gripping piece fixing portion 84.

[0035] Each ofthe elastic gripping pieces 83 is a mem-
ber that is formed, for example, by punching or bending
a plate-shaped metal material or molding a synthetic res-
in material using a mold, and includes a flat portion on
the proximal end side and a curved portion on the distal
end side. More specifically, the flat portion is formed in
aplate shape, and the curved portion is formedina shape
that extends continuously from the flat portion and is
curved into an S-shape.

[0036] The elastic gripping piece fixing portion 84 is a
portion that supports the pair of elastic gripping pieces
83, and is formed of a synthetic resin or the like in a
substantially rectangular parallelepiped shape as a
whole. The elastic gripping piece fixing portion 84 is con-
figured to be able to support the pair of elastic gripping
pieces 83 in a state (back-to-back state) in which the flat
portions of the elastic gripping pieces 83 overlap each
other in an orientation in which the distal ends thereof
are spaced apart from each other. More specifically, the
elastic gripping piece fixing portion 84 is open on its one
end face, and has a recessed portion into which the pair
of elastic gripping pieces 83 can be fitted though that
opening. On the inner side of the interior of the elastic
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gripping piece fixing portion 84, a wall portion is formed
that supports the pair of elastic gripping pieces 83 in a
sandwiched manner in a state in which the flat portions
of the elastic gripping pieces 83 are overlapped each
other. Then, the elastic gripping piece fixing portion 84
supports the fitted pair of elastic gripping pieces 83 in a
state in which portions in their curved portions that are
near the distal ends are disposed in proximity to each
other and the interval therebetween is smaller than the
wire diameter of the terminal-equipped wire (this also in-
cludes a state in which the above-described portions are
in contact with each other).

[0037] Then, by pushing the wire end of the terminal-
equipped wire 2 between the pair of elastic gripping piec-
es 83, the wire end is held between the proximal locations
in the curved portions of the pair of elastic gripping pieces
83 and the opening-side end face of the elastic gripping
piece fixing portion 84.

[0038] Note that the wire holding portion 82 described
above is merely an example, and it is possible to adopt
a different configuration. For example, it is possible to
adopt a configuration in which a comb-teeth-like member
is included as the wire holding portion and the wire end
of the terminal-equipped wire 2 is held by being pushed
so as to be caught between the comb teeth.

[0039] The bar body portion 85 includes a body base
portion 86 and a pair of end members 88.

[0040] The body base portion 86 is formed in a bar
shape (here, a prismatic bar shape), and the above-de-
scribed plurality of wire holding portions 82 are supported
in parallel on its one side surface extending along the
longitudinal direction. More specifically, the body base
portion 86 supports the plurality of wire holding portions
82 in a form in which the plurality of wire holding portions
82 are arranged in the direction in which the pair of elastic
gripping pieces 83 face each other. For example, the
plurality of wire holding portions 82 are preferably sup-
ported by being fitted to the body base portion 86 through
engagement between recesses and projections. In ad-
dition to this, it is also possible to adopt a configuration
in which the wire holding portions 82 are separately fixed
to the body base portion 86, for example, by screwing.
[0041] The pair of end members 88 are portions that
are fixed to the longitudinally opposite ends of the body
base portion 86, for example, by screwing, and that retain
and fix the plurality of wire holding portions 82 supported
by the body base portion 86 so as to sandwich the wire
holding portions 82 from both sides in the direction of
their parallel arrangement.

Wire Holding Bar Transport Device

[0042] The wire holding bar transport device 90 is in-
stalled on the downstream side of the cutting-and-crimp-
ing device 70 that produces the terminal-equipped wire
2, and is configured to be able to transport the plurality
of wire holding bars 80 along a circulation path (see FIGS.
1to 3). The wire holding bar transport device 90 includes
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a plurality of bar supporting portions 92 and a circulation
driving mechanism portion 94. More specifically, the wire
holding bar transport device 90 circularly moves the plu-
rality of bar supporting portions 92 that respectively sup-
port the plurality of wire holding bars 80 by the circulation
driving mechanism portion 94 along the circulation path.
[0043] The bar supporting portions 92 are portions that
respectively support the plurality of wire holding bars 80,
and are provided so as to be circularly movable along an
annular circulation path. Here, the circulation path is a
path including an outwardly convex curved path and a
linear path. Here, the circulation path includes a pair of
semicircular arc-shaped curved paths and a pair of linear
paths that connect the pair of curved paths. The circula-
tion path is set to be a path that passes through the set
position P2 at which the terminal-equipped wire 2 is trans-
ferred to the wire holding bar 80 by the wire transfer de-
vice 10.

[0044] Eachofthe bar supporting portions 92 is formed
in a long groove that is open upward. That is, the bar
supporting portion 92 is configured to support the wire
holding bar 80 in an orientation in which the wire holding
portions 82 (elastic gripping pieces 83) face upward, with
the wire holding bar 80 being provided inside the bar
supporting portion 92. However, as long as the bar sup-
porting portion 92 is capable of supporting the wire hold-
ing bar 80 in an orientation in which the wire holding por-
tions 82 face upward at least at the set position P2, the
wire holding portions 82 may be supported in an orien-
tation in which they face sideways at a position other than
the set position P2. Additionally, the bar supporting por-
tion 92 preferably has a fitting portion (not shown) capa-
ble of fitting to a part of the wire holding bar 80 through
engagement between recesses and projections in order
to prevent the supported wire holding bar 80 from coming
off.

[0045] The circulation driving mechanism portion 94 is
a portion that circularly moves the plurality of bar sup-
porting portions 92 along the circulation path. As the cir-
culation driving mechanism portion 94, it is possible to
adopt a configuration that includes a pair of gears 95, a
circulating chain 96, and a driving portion 97.

[0046] The pair of gears 95 are spur gears capable of
rotating about the respective rotational shafts that are
parallel to each other, and are supported relative to a
base mount portion 98 at positions spaced away on sub-
stantially the same plane. One of the pair of gears 95 is
rotationally driven by a driving portion 97 such as a motor.
The annular circulating chain 96 is wound around the pair
of gears 95, and extends on the circulation path (here,
the circulation path is located on a plane substantially
parallel to the horizontal plane). Then, as a result of the
driving portion 97 being rotationally driven, the pair of
gears 95 are rotated, and the circulating chain 96 is cir-
cularly rotated along the circulation path.

[0047] However, the circulation driving mechanism
portion 94 is not limited to the configuration including a
combination of the pair of gears 95 and the circulating
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chain 96, and may have any configuration capable of
circularly moving the plurality of bar supporting portions
92 along the circulation path, including, for example, a
configuration including a combination of a pair of pulleys
and a driving belt.

[0048] The above-described plurality of bar supporting
portions 92 are supported relative to the circulating chain
96. More specifically, the plurality of bar supporting por-
tions 92 are provided so as to be capable of respectively
supporting the plurality of wire holding bars 80 in an ori-
entation in which the plurality of wire holding bars 80 ex-
tend outward of the circulation path. Additionally, the plu-
rality of bar supporting portions 92 are provided at sub-
stantially equal intervals in the direction of extension of
the circulating chain 96. For example, it is preferable that
the plurality of bar supporting portions 92 are provided
so as to be supported to the circulating chain 96 via a
traveling portion capable of traveling on the base mount
portion 98, and to move on the circulation path by move-
ment of the traveling portion as a result of rotational
movement of the circulating chain 96.

Wire Transfer Device

[0049] The wire transfer device 10 is configured to
transfer the terminal-equipped wire 2 disposed at the re-
ceiving position P1 on the downstream side of the termi-
nal crimping mechanism portion 76 in the cutting-and-
crimping device 70 to the wire holding bar 80 that has
been moved to the set position P2 by the wire holding
bar transport device 90 (see FIGS. 2, 3). The wire transfer
device 10 includes a first transfer mechanism portion 20
and a second transfer mechanism portion 40. Schemat-
ically, the wire transfer device 10 alternately transports
the terminal-equipped wire 2 from the receiving position
P1 to the set position P2 by the first transfer mechanism
portion 20 and the second transfer mechanism portion
40, thus transferring the terminal-equipped wire 2 from
the cutting-and-crimping device 70 to the wire holding
bar 80. The first transfer mechanism portion 20 and the
second transfer mechanism portion 40 are supported by
a base mount portion 16 that is provided so as to extend
along a direction connecting the receiving position P1
and the set position P2 by a column portion.

[0050] The first transfer mechanism portion 20 in-
cludes a pair of first gripping mechanism portions 22, a
pair of first advancing/retracting driving mechanism por-
tions 26, and a pair of first reciprocating driving mecha-
nism portions 32, and is configured to move the pair of
first gripping mechanism portions 22 respectively grip-
ping opposite wire ends of the terminal-equipped wire 2
by the pair of first advancing/retracting driving mecha-
nism portions 26 and the pair of first reciprocating driving
mechanism portions 32, respectively (see FIGS. 6 to 9).
[0051] The first advancing/retracting driving mecha-
nism portions 26 are drive mechanism portions thatmove
the first gripping mechanism portions 22 on a plane or-
thogonal to the direction connecting the receiving posi-
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tion P1 and the set position P2. The first reciprocating
driving mechanism portions 32 are drive mechanism por-
tions that move the first advancing/retracting driving
mechanism portions 26 (first gripping mechanism por-
tions 22) along the direction connecting the receiving po-
sition P1 and the set position P2. More specifically, the
firstreciprocating driving mechanism portions 32 are con-
figured to move the first advancing/retracting driving
mechanism portions 26 in a first movement region R1
extending above the receiving position P1 and the set
position P2 (see FIGS. 6, 7).

[0052] The pair of first gripping mechanism portions 22
are configured to be able to respectively grip and ungrip
opposite wire ends of the terminal-equipped wire 2 (see
FIG. 9). More specifically, the first gripping mechanism
portions 22 are configured to be able to move the pair of
gripping pieces 23 so as to be brought into contact with
or separated from each other, and grip and sandwich the
wire ends of the terminal-equipped wire 2 therebetween.
Here, the pair of gripping pieces 23 are substantially U-
shaped. Also, the pair of gripping pieces 23 grip the ter-
minal-equipped wire 2 in a form in which the terminal-
equipped wire 2 extends across the inside of the sub-
stantially U-shaped form in a direction connecting the
opposing portions, and are capable of setting the termi-
nal-equipped wire 2 to the wire holding portion 82 of the
wire holding bar 80 and receiving the terminal-equipped
wire 2 from the wire transport and gripping portion 79 of
the wire transport mechanism portion 78 in a form of
straddling the wire holding portion 82 and the wire trans-
port and gripping portion 79 (see FIGS. 11, 12). That is,
the pair of gripping pieces 23 grip two locations of the
wire ends of the terminal-equipped wire 2 extending on
opposite sides of the wire holding portion 82 and the wire
transport and gripping portion 79. In other words, the in-
terval between the opposing portions of the substantially
U-shaped form of the pair of gripping pieces 23 are set
to be larger than the length of extension of the wire ends
of the terminal-equipped wire 2 in the wire holding portion
82 and the wire transport and gripping portion 79. Further,
the first gripping mechanism portions 22 are configured
to move the pair of gripping pieces 23 so as to be brought
into contact with or separated from each other, for exam-
ple, by an open/close driving mechanism 24 such as an
air cylinder or an electromagnetic actuator. Here, the
open/close driving mechanism 24 moves one of the grip-
ping pieces 23 so as to be brought into contact with or
separated from the other gripping piece 23 (here, along
the horizontal direction).

[0053] The pair of first advancing/retracting driving
mechanism portions 26 are configured to respectively
move the pair of first gripping mechanism portions 22
between an advanced position A (see the first gripping
mechanism portion 22 indicated by the dashed double-
dotted line in FIG. 7) and a first retracted position C1 (see
FIG. 6). The advanced position A is a position at which
the terminal-equipped wire 2 disposed at the receiving
position P1 can be received or the terminal-equipped wire
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2 can be set to any one of the plurality of wire holding
portions 82 of the wire holding bar 80 disposed at the set
position P2. Also, at the advanced position A, the pair of
gripping pieces 23 of the first gripping mechanism por-
tions 22 are provided in a form of straddling the wire hold-
ing portion 82 or the wire transport and gripping portion
79. The first retracted position C1 is a position that is
retracted from the advanced position A, or more specif-
ically, a position above the advanced position A. Also, at
the first retracted position C1, the pair of gripping pieces
23 of the first gripping mechanism portions 22 are in a
state in which they do not straddle the wire holding portion
82 or the wire transport and gripping portion 79.

[0054] The first advancing/retracting driving mecha-
nism portions 26 include an indirect upward/downward
driving mechanism portion 27 and a delivery up-
ward/downward driving portion 28. The indirect up-
ward/downward driving mechanism portion 27 and the
delivery upward/downward driving portion 28 are consti-
tuted by linear actuators such as air cylinders.

[0055] More specifically, the first advancing/retracting
driving mechanism portions 26 directly move the first
gripping mechanism portions 22 upward and downward
by the delivery upward/downward driving portion 28, and
indirectly move the first gripping mechanism portions 22
upward and downward by moving the delivery up-
ward/downward driving portion 28 upward and down-
ward by the indirect upward/downward driving mecha-
nism portion 27. Here, the indirect upward/downward
driving mechanism portion 27 and the delivery up-
ward/downward driving portion 28 are provided so as to
perform linear driving along the vertical direction. That
is, the first gripping mechanism portions 22 are moved
in the direction connecting the receiving position P1 and
the set position P2 on the first movement region R1 and
in the up-down direction (see FIGS. 6, 9).

[0056] Also, the delivery upward/downward driving
portion 28 is configured to be able to move the first grip-
ping mechanism portions 22 between the advanced po-
sition A and a preliminary retracted position B (see the
first gripping mechanism portion 22 indicated by the solid
line in the FIG. 6) between the advanced position A and
the first retracted position C1, in a state in which the de-
livery upward/downward driving portion 28 is moved
downward by the indirect upward/downward driving
mechanism portion 27. The position to which the delivery
upward/downward driving portion 28 in a state of being
moved upward by the indirect upward/downward driving
mechanism portion 27 has moved the first gripping mech-
anism portions 22 is the first retracted position C1.
[0057] The pair of first reciprocating driving mecha-
nism portions 32 are configured to respectively move the
pair of first advancing/retracting driving mechanism por-
tions 26 to a region on the receiving position P1 side and
a region on the set position P2 side (see FIGS. 2, 3).
Here, the region on the receiving position P1 side and
the region on the set position P2 side are a region on the
receiving position P1 side and a region on the set position
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P2 side in the first movement region R1 (and a movement
region R2, which will be described below). That is, here,
the first reciprocating driving mechanism portions 32
move up the first advancing/retracting driving mecha-
nism portions 26 between a region above the receiving
position P1 and a region above the set position P2.
[0058] More specifically, the pair of first reciprocating
driving mechanism portions 32 respectively move the
pair of first advancing/retracting driving mechanism por-
tions 26 to positions corresponding to the pair of wire
transport and gripping portions 79 where the pair of first
gripping mechanism portions 22 grip the opposite wire
ends of the terminal-equipped wire 2 at the receiving po-
sition P1 (see FIG. 3). Further, the pair of first recipro-
cating driving mechanism portions 32 respectively move
the pair of first advancing/retracting driving mechanism
portions 26 to positions corresponding to the two wire
holding portions 82 to which the gripped terminal-
equipped wire 2 is to be set, among the wire holding
portions 82 at the set position P2 (see FIGS. 4, 5). Here,
the corresponding positions are positions at which the
first gripping mechanism portions 22 are disposed direct-
ly above the wire transport and gripping portion 79 dis-
posed at the receiving position P1 or the two wire holding
portions 82 that are to be held, of the wire holding bars
80 disposed at the set position P2.

[0059] The first reciprocating driving mechanism por-
tions 32 include a guide rail 33, a pair of movement base
portions 34, and a pair of reciprocating driving portions
36. More specifically, the first reciprocating driving mech-
anism portions 32 are configured to respectively move
the pair of movement base portions 34 that are supported
relative to the guide rail 33 so as to be movable in the
longitudinal direction and that respectively support the
pair of first advancing/retracting driving mechanism por-
tions 26 by the pair of reciprocating driving portions 36
along the guide rail 33, thereby respectively moving the
pair of first advancing/retracting driving mechanism por-
tions 26.

[0060] The guide rail 33 is formed in a long linear
shape, and is provided in a form of extending along a
direction (here, the horizontal direction) connecting the
receiving position P1 and the set position P2 (see FIG.
3). The guide rail 33 is fixed to one side portion of the
base mount portion 16. Additionally, the guide rail 33 is
provided so as to extend linearly over a region including
aposition above the upstream wire transport and gripping
portion 79 disposed at the receiving position P1 and a
position above the wire holding portion 82 that is farthest
away from the cutting-and-crimping device 70 among the
wire holding bars 80 disposed at the set position P2.
[0061] The pair of movementbase portions 34 are sup-
ported in a form of being fitted to a single guide rail 33
through engagement between recesses and projections
so as to be capable of moving to come into contact with
or separate from each other along the longitudinal direc-
tion (see FIGS. 6, 9). Preferably, the pair of first advanc-
ing/retracting driving mechanism portions 26 are respec-



15 EP 2 814 042 A1 16

tively fixed to the pair of movement base portions 34, for
example, by screwing. This allows each of the pair of first
advancing/retracting driving mechanism portions 26 to
be supported so as to be movable along the guide rail 33.
[0062] The reciprocating driving portions 36 include a
pair of pulleys 37, motors 38 capable of rotationally driv-
ing one of the pulleys 37 in both forward and reverse
directions, and annular driving belts 39 wound around
the pair of pulleys 37 (see FIGS. 2, 3).

[0063] The pair of pulleys 37 are supported so as to
be rotatable about an axis parallel to one side portion of
the base mount portion 16 (here, along the horizontal
direction). One (the pulley 37 on the wire holding bar
transport device 90 side in FIGS. 2 and 3) of the pair of
pulleys 37 is disposed so as to be rotatable by the motors
38. Note that the motors 38 are also supported to the
base mount portion 16. Additionally, the movement base
portions 34 are fixed to portions of the driving belts 39 in
the direction of extension. Here, the movement base por-
tions 34 are fixed to lower portions of the driving belts 39
that extend along a direction connecting the receiving
position P1 and the set position P2.

[0064] Also, the reciprocating driving portions 36 are
configured to reciprocatingly move the movement base
portions 34, which are fixed to the driving belts 39, be-
tween the receiving position P1 and the set position P2
by rotational driving performed by the motor 38 in both
forward and reverse directions.

[0065] A pair of the reciprocating driving portions 36
are provided in parallel at substantially the same height
in order to respectively move the pair of movement base
portions 34 along the guide rail 33 (see FIG. 2). That is,
the positions of the pair of pulleys 37 and the driving belts
39 are set such that the pulleys 37 and the driving belts
39 operate on different parallel planes. More specifically,
the pair of pulleys 37, the motors 38, and the driving belts
39 in the pair of reciprocating driving portions 36 are dis-
placed in the direction connecting the receiving position
P1 and the set position P2 in order to prevent interference
between the pair of pulleys 37 and between the motors
38.

[0066] The pair of first advancing/retracting driving
mechanism portions 26 are respectively supported by
the pair of movement base portions 34 that are respec-
tively fixed to the pair of driving belts 39 such that the
first advancing/retracting driving mechanism portions 26
are disposed side by side along the direction connecting
the receiving position P1 and the set position P2 (see
FIG. 9). The pair of first gripping mechanism portions 22
are also disposed side by side along the direction con-
necting the receiving position P1 and the set position P2.
[0067] The second transfer mechanism portion 40 in-
cludes second gripping portions 42, second advanc-
ing/retracting driving mechanism portions 46, and sec-
ond delivery movement driving portions 52 (see FIGS. 6
to 8, 10). More specifically, the second transfer mecha-
nism portion 40 is configured to move a pair of second
gripping mechanism portions 42 that respectively grip
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opposite wire ends of the terminal-equipped wire 2 by a
pair of second advancing/retracting driving mechanism
portions 46 and a pair of second reciprocating driving
mechanism portions 52.

[0068] The second advancing/retracting driving mech-
anism portions 46 are drive mechanism portions that
move the second gripping mechanism portions 42 on a
plane orthogonal to the direction connecting the receiving
position P1 and the set position P2. The second recipro-
cating driving mechanism portions 52 are drive mecha-
nism portions that move the second advancing/retracting
driving mechanism portions 46 (second gripping mech-
anism portions 42) along the direction connecting the re-
ceiving position P1 and the set position P2. More specif-
ically, the second reciprocating driving mechanism por-
tions 52 are configured to move the second advancing/re-
tracting driving mechanism portions 46 in a second
movement region R2 extending laterally in parallel with
the first movement region R1 (see FIGS. 2, 6).

[0069] The pair of second gripping mechanism por-
tions 42 are configured to be able to grip and ungrip the
opposite wire ends, respectively, of the terminal-
equipped wire 2. More specifically, the second gripping
mechanism portions 42 are configured to be able tomove
the pair of gripping pieces 43 so as to be brought into
contact with or separated from each other, and grip and
sandwich the wire ends of the terminal-equipped wire 2
therebetween. Here, the pair of gripping pieces 43 are
substantially U-shaped, as with the pair of gripping pieces
23. The first gripping mechanism portions 42 are config-
ured to move the pair of gripping pieces 43 so as to be
brought into contact with or separated from each other
by an open/close driving mechanism 44.

[0070] The pair of second advancing/retracting driving
mechanism portions 46 are configured to respectively
move the pair of second gripping mechanism portions 42
between an advanced position A (see the second grip-
ping mechanism portion 42 indicated by the dashed dou-
ble-dotted line in FIG. 6) and a second retracted position
C2 (see FIG. 7) that is retracted from the advanced po-
sition A. The advanced position A is the same position
as the advanced position A of the first gripping mecha-
nism portions 22. The second retracted position C2 is a
position that is obliquely above the advanced position A
and at which the second gripping mechanism portions
42 do not straddle the wire holding portions 82 or the wire
transport and gripping portions 79. The second retracted
position C2 is a position different from the first retracted
position C1 of the first gripping mechanism portions 22.
FIG. 8 shows a state in which the first gripping mecha-
nism portion 22 and the second gripping mechanism por-
tion 42 disposed at the first retracted position C1 or the
second retracted position C2, respectively.

[0071] The second advancing/retracting driving mech-
anism portions 46 are configured to move the second
gripping mechanism portions 42 along a path including
a linear path extending obliquely upward between the
advanced position A on the first movement region R1
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and the second retracted position C2 on the second
movement region R2. More specifically, the second ad-
vancing/retracting driving mechanism portions 46 in-
clude an indirect upward/downward driving mechanism
portion 47 and a delivery upward/downward driving por-
tion 48. Also, the second advancing/retracting driving
mechanism portions 46 directly move the second grip-
ping mechanism portions 42 upward and downward by
the delivery upward/downward driving portion 48, and
indirectly move the second gripping mechanism portions
42 upward and downward by moving the delivery up-
ward/downward driving portion 48 upward and down-
ward by the indirect upward/downward driving mecha-
nism portion 47.

[0072] Here, the indirect upward/downward driving
mechanism portion 47 is provided so as to move the de-
livery upward/downward driving portion 48 obliquely up-
ward and downward between a lowered position on the
first movement region R1 and a raised position that is on
the second movement region R2 and is obliquely above
the lowered position. Here, the lowered position is a po-
sition directly above the wire transport and gripping por-
tion 79 disposed at the receiving position P1 and a posi-
tion directly above the wire holding bar 80 disposed at
the set position P2. On the other hand, the delivery up-
ward/downward driving portion 48 is provided so as to
linearly drive the second gripping mechanism portions
42 along the vertical direction.

[0073] The indirect upward/downward driving mecha-
nism portion 47 and the delivery upward/downward driv-
ing portion 48 described above are constituted by linear
actuators such as air cylinders.

[0074] Also, the delivery upward/downward driving
portion 48 is configured to be able to move the second
gripping mechanism portions 42 between the advanced
position A and a preliminary retracted position B (see the
second gripping mechanism portion 42 indicated by the
solid line in FIG. 6) located above the advanced position
A'in a state in which the delivery upward/downward driv-
ing portion 48 is moved downward from the raised posi-
tion to the lowered position, which is obliquely therebe-
low, by the indirect upward/downward driving mecha-
nism portion 47. Note that the preliminary retracted po-
sition B of the second gripping mechanism portions 42
is the same position as the preliminary retracted position
B of the first gripping mechanism portions 22 (however,
it may be a different position). A position to which the
delivery upward/downward driving portion 48 in a state
of being moved upward from the lowered position to the
raised position, which is obliquely thereabove, by the in-
direct upward/downward driving mechanism portion 47
has moved the second gripping mechanism portions 42
upward is the second retracted position C2.

[0075] The pair of second reciprocating driving mech-
anism portions 52 are configured to respectively move
the pair of second advancing/retracting driving mecha-
nism portions 46 between a region on the receiving po-
sition P1 side and a region on the set position P2 side in
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the second movement region R2 (see FIGS. 2, 3). More
specifically, the pair of second reciprocating driving
mechanism portions 52 respectively move the pair of sec-
ond advancing/retracting driving mechanism portions 46
to positions corresponding to the pair of wire transport
and gripping portions 79 where the pair of second grip-
ping mechanism portions 42 grip the opposite wire ends
of the terminal-equipped wire 2 at the receiving position
P1. Also, the pair of second reciprocating driving mech-
anism portions 52 respectively move the pair of second
advancing/retracting driving mechanism portions 46 to
positions corresponding to the two wire holding portions
82 to which the griped terminal-equipped wire 2 is to be
set, among the wire holding bars 80 disposed at the set
position P2.

[0076] The second reciprocating driving mechanism
portions 52 include a guide rail 53, a pair of movement
base portions 54, and a pair of reciprocating driving por-
tions 56. More specifically, the second reciprocating driv-
ing mechanism portions 52 are configured to respectively
move the pair of second advancing/retracting driving
mechanism portions 46 by respectively moving the pair
of movement base portions 54 that are supported relative
tothe guiderails 53 so as to be movable in the longitudinal
direction and that respectively support the pair of first
advancing/retracting driving mechanism portions 56 by
the pair of reciprocating driving portions 56 along the
guide rail 53.

[0077] The guide rail 53 is formed in a long linear
shape, and is provided in a form of extending along the
direction connecting the receiving position P1 and the
set position P2 (here, the horizontal direction). The guide
rail 53 is fixed to the other side portion of the base mount
portion 16 in a form of extending in parallel with the guide
rail 33. Additionally, the guide rail 53 is provided so as to
extendinaregionincluding a position above the receiving
position P1 to a position above the wire holding portion
82 of the wire holding bar 80 at the set position P2 that
is farthest away from the cutting-and-crimping device 70.
[0078] The pair of movementbase portions 54 are sup-
ported in a form in which they fit to a single guide rail 53
through engagement of recesses and projections so as
to be capable of moving to come into contact with or
separate from each other along the longitudinal direction.
The pair of first advancing/retracting driving mechanism
portions 46 are fixed to the pair of movement base por-
tions 54. This allows each of the pair of first advancing/re-
tracting driving mechanism portions 46 to be supported
so as to be movable along the guide rail 53.

[0079] The reciprocating driving portions 56 include a
pair of pulleys 57, motors 58 capable of rotationally driv-
ing one of the pulleys 57 in both forward and reverse
directions, and annular driving belts 59 wound around
the pair of pulleys 57.

[0080] The pair of pulleys 57 are supported so as to
be rotatable about an axis that is parallel to the other side
portion of the base mount portion 16 (here, along the
horizontal direction). One (the pulley 57 on the wire hold-
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ing bar transport device 90 side in FIG. 2) of the pair of
pulleys 57 is disposed so as to be able to be rotationally
driven by the motors 58. Note that the motors 58 are also
supported to the base mount portion 16. The movement
base portions 54 are fixed to portions of the driving belts
59in the direction of extension. Here, the movement base
portions 54 are fixed to lower portions of the driving belts
59 that extend along the direction connecting the receiv-
ing position P1 and the set position P2.

[0081] Also, the reciprocating driving portions 56 are
configured to reciprocatingly move the movement base
portions 54 fixed to the driving belts 59 between the re-
ceiving position P1 and the set position P2 by rotational
driving performed by the motors 58 in both forward and
reverse directions.

[0082] A pair of the reciprocating driving portions 56
are provided in parallel at substantially the same height
position. That is, the positions of the pair of pulleys 57
and the driving belts 59 are set such that the pulleys 57
and the driving belts 59 operate on different parallel
planes. More specifically, the pair of pulleys 57, the mo-
tors 58, and the driving belts 59 in the pair of reciprocating
driving portions 56 are displaced in the direction connect-
ing the receiving position P1 and the set position P2 in
order to prevent interference between the pair of pulleys
57 and between the motors 58.

[0083] The pair of second advancing/retracting driving
mechanism portions 46 are respectively supported by
the pair of movement base portions 54 that are respec-
tively fixed to the pair of driving belts 59 so as to be dis-
posed side by side along the direction connecting the
receiving position P1 and the set position P2. The pair
of second gripping mechanism portions 42 are also dis-
posed side by side along the direction connecting the
receiving position P1 and the set position P2.

[0084] With the wire transfer device 10, the first recip-
rocating driving mechanism portions 32 and the second
reciprocating driving mechanism portions 52 are config-
ured to cause the firstadvancing/retracting driving mech-
anism portions 26 and the second advancing/retracting
driving mechanism portions 46 to pass each other in a
state in which at least one of the first gripping mechanism
portions 22 and the second gripping mechanism portions
42is movedtothe firstretracted position C1 orthe second
retracted position C2 (see FIGS. 6 to 8). Also, the first
reciprocating driving mechanism portions 32 and the sec-
ond reciprocating driving mechanism portions 52 alter-
nately move the first advancing/retracting driving mech-
anism portions 26 and the second advancing/retracting
driving mechanism portion 46 to the region on the receiv-
ing position P1 side and the region on the set position
P2 side. Thatis, while the firsttransfer mechanism portion
20 is receiving the terminal-equipped wire 2 at the re-
ceiving position P1, the second transfer mechanism por-
tion 40 sets the terminal-equipped wire 2 to the wire hold-
ing bar 80 at the set position P2. While the second transfer
mechanism portion 40 is receiving the terminal-equipped
wire 2 atthe receiving position P1, the first transfer mech-
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anism portion 20 sets the terminal-equipped wire 2 to the
wire holding bar 80 at the set position P2.

[0085] The above-described operational controlforthe
wire transfer device 10 is performed by a transport control
unit 60 constituted by a general microcomputer including
a CPU, a ROM, a RAM, and so forth (see FIG. 1). When
asignal indicating the presence of the terminal-equipped
wire 2 at the receiving position P1 is output from the cut-
ting-and-crimping control unit 62, the transport control
unit 60 performs the operational control for the various
driving portions of the first transfer mechanism portion
20 and the second transfer mechanism portion 40 in the
wire transfer device 10, in order to receive and set the
terminal-equipped wire 2 with this timing.

[0086] The operational control for the wire holding bar
transport device 90 is also performed by the above-de-
scribed transport control unit 60. The transport control
unit 60 controls the transport timing of the wire holding
bars 80 such that a preset number of terminal-equipped
wires 2 are transferred to the wire holding bars 80, in
conjunction with the cutting-and-crimping control unit 62
and the like.

Operation of Wire Transfer Device

[0087] Next, the transfer operation of the wire transfer
device 10 will be described. Here, a description will be
separately given of a receiving step, a transport step, and
a setting step for the terminal-equipped wire 2.

[0088] As the initial state, a pair of wire transport and
gripping portions 79 that grip opposite wire ends of a
terminal-equipped wire 2 manufactured by the cutting-
and-crimping device 70 are disposed at the receiving po-
sition P1. Also, a wire holding bar 80 including a wire
holding portion 82 on which no terminal-equipped wire 2
is held is disposed at the set position P2 by the wire hold-
ing bar transport device 90. The pair of first reciprocating
driving mechanism portions 32 support the first advanc-
ing/retracting driving mechanism portions 26 above the
wire transport and gripping portions 79 disposed at the
receiving position P1, and the pair of second reciprocat-
ing driving mechanism portions 52 support the second
advancing/retracting driving mechanism portions 46
above predetermined two wire holding portions 82 of the
wire holding bar 80 disposed at the set position P2. Fur-
thermore, the pair of first advancing/retracting driving
mechanism portions 26 and the pair of second advanc-
ing/retracting driving mechanism portions 46 support the
first gripping mechanism portions 22 and the second grip-
ping mechanism portions 42 at the first retracted position
C1 or the second retracted position C2 (see FIG. 8). The
pair of gripping pieces 23 of the first gripping mechanism
portions 22 are open, and the pair of gripping pieces 23
of the second gripping mechanism portions are closed
with the wire ends of the terminal-equipped wire 2 inter-
posed therebetween.

[0089] Inthereceiving step performed by the firsttrans-
fer mechanism portion 20, first, the delivery up-
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ward/downward driving portion 28 is moved downward
by the indirect upward/downward driving mechanism
portion 27 (see FIG. 7). Thereby, the first gripping mech-
anism portions 22 are moved from the first retracted po-
sition C1 to the preliminary retracted position B.

[0090] Next, the first gripping mechanism portions 22
are moved downward by the delivery upward/downward
driving portion 28 (see FIG. 7). Thereby, the first gripping
mechanism portions 22 are moved from the preliminary
retracted position B to the advanced position A.

[0091] Next, in the first gripping mechanism portions
22, the pair of gripping pieces 23 are moved close to
each other (closed) by the open/close driving mechanism
24 (see FIG. 12). At this time, the interval between the
pair of gripping pieces 23 is set to be the same as or
smaller (here, slightly smaller) than the diameter of the
wire end of the terminal-equipped wire 2. Thereby, the
first gripping mechanism portions 22 grip the wire ends
of the terminal-equipped wire 2 gripped by the wire trans-
port and gripping portions 79. Then, in this state, the wire
transport and gripping portions 79 are caused to ungrip
the terminal-equipped wire 2.

[0092] Next, the first gripping mechanism portions 22
are moved upward by the delivery upward/downward
driving portion 28. Thereby, the first gripping mechanism
portions 22 are moved from the advanced position A to
the preliminary retracted position B.

[0093] Next, the delivery upward/downward driving
portion 28 is moved upward by the indirect upward/down-
ward driving mechanism portion 27. Thereby, the first
gripping mechanism portions 22 are moved from the pre-
liminary retracted position B to the first retracted position
C1.

[0094] Through the above-described operations, the
receiving step for the terminal-equipped wire 2 performed
by the first transfer mechanism portion 20 is completed.
[0095] During the above-described receiving step for
the terminal-equipped wire 2 performed by the first trans-
fer mechanism portion 20, the setting step for the termi-
nal-equipped wire 2 is performed by the second transfer
mechanism portion 40.

[0096] First, the delivery upward/downward driving
portion 48 is moved downward by the indirect up-
ward/downward driving mechanism portion 47 (see FIG.
6). Thereby, the second gripping mechanism portions 42
are moved from the second retracted position C2 to the
preliminary retracted position B.

[0097] Next, the second gripping mechanism portions
42 are moved downward by the delivery upward/down-
ward driving portion 48 (see FIG. 6). Thereby, the second
gripping mechanism portions 42 are moved from the pre-
liminary retracted position B to the advanced position A.
The terminal-equipped wire 2 gripped by the second grip-
ping mechanism portions 42 is held by the wire holding
portion 82 of the wire holding bar 80. More specifically,
by the advancing operation of the pair of gripping pieces
43, a part of the wire end of the terminal-equipped wire
2 that extends across the inside of the opposing portions
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of the gripping pieces 43 is sandwiched between the pair
of elastic gripping pieces 83 of the wire holding portion
82 thatare provided in the inside of the opposing portions
(see FIGS. 5, 11).

[0098] Next, in the second gripping mechanism por-
tions 42, the pair of gripping pieces 43 are moved away
from each other (opened) by the open/close driving
mechanism 44. At this time, the interval between the pair
of gripping pieces 43 is set to be larger than the diameter
of the wire end of the terminal-equipped wire 2. Thereby,
the second gripping mechanism portions 42 ungrip the
wire ends of the terminal-equipped wire 2.

[0099] Next, the second gripping mechanism portions
42 are moved upward by the delivery upward/downward
driving portion 48. Thereby, the second gripping mech-
anism portions 42 are moved from the advanced position
A to the preliminary retracted position B.

[0100] Next, the delivery upward/downward driving
portion 48 is moved upward by the indirect upward/down-
ward driving mechanism portion 47. Thereby, the second
gripping mechanism portions 42 are moved from the pre-
liminary retracted position B to the second retracted po-
sition C2.

[0101] Through the above-described operations, the
setting step for the terminal-equipped wire 2 performed
by the second transfer mechanism portion 40 is complet-
ed. Although FIGS. 6 and 7 show how the first gripping
mechanism portions 22 and the second gripping mech-
anism portions 42 are alternately moved to the advanced
position A and the first retracted position C1 or the second
retracted position C2, this is shown for the sake of con-
venience of description. Actually, both the first gripping
mechanism portions 22 and the second gripping mech-
anism portions 42 are moved to the advanced position
A in the region on the receiving position P1 side or the
region on the set position P2 side.

[0102] After completion of the receiving step per-
formed by the first transfer mechanism portion 20 and
the setting step performed by the second transfer mech-
anism portion 40, the transport step performed by the
first transfer mechanism portion 20 and the second trans-
fer mechanism portion 40 is carried out.

[0103] That is, the first advancing/retracting driving
mechanism portions 26 are moved by the first recipro-
cating driving mechanism portions 32 from the region on
the receiving position P1 side to the region on the set
position P2 side in the first path R1. Simultaneously, the
second advancing/retracting driving mechanism portions
46 are moved by the second reciprocating driving mech-
anism portions 52 from the region on the set position P2
side to the region on the receiving position P1 side in the
second path R2.

[0104] Here, each time the first advancing/retracting
driving mechanism portions 26 and the second advanc-
ing/retracting driving mechanism portions 46 pass each
other, the first gripping mechanism portions 22 and the
second gripping mechanism portions 42 laterally pass
each other in a state in which they are at the first retracted
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position C1 or the second retracted position C2 (see FIG.
8).

[0105] In addition to this, in a state in which at least
one of the first gripping mechanism portions 22 and the
second gripping mechanism portions 42 is moved to the
firstretracted position C1 or the second retracted position
C2, thefirstadvancing/retracting driving mechanism por-
tions 26 and the second advancing/retracting driving
mechanism portions 46 can pass each other. In a state
in which the first gripping mechanism portions 22 are at
the first retracted position C1 and the second gripping
mechanism portions 42 are at the preliminary retracted
position B, the second gripping mechanism portions 42
pass through below the first gripping mechanism portions
22 (see FIG. 6). Note that the above-described state is
a state in which the delivery upward/downward driving
portion 48 is moved to the lowered position by the indirect
upward/downward driving mechanism portion 47, and
the second gripping mechanism portions 42 are moved
to the lowered position by the delivery upward/downward
driving portion 48. In a state in which the first gripping
mechanism portions 22 are at the preliminary retracted
position B and the second gripping mechanism portions
42 are at the second retracted position C2, the first grip-
ping mechanism portions 22 and the second gripping
mechanism portions 42 laterally pass each other (see
FIG. 7).

[0106] Forexample, when the terminal of the terminal-
equipped wire 2 is relatively long or when the interval
between the first transfer mechanism portion 20 and the
second transfer mechanism portion 40 is relatively small,
the first gripping mechanism portions 22 and the second
gripping mechanism portions 42 are alternately moved
between the region on the receiving position P1 side and
the region on the set position P2 side in a state in which
either the first gripping mechanism portions 22 or the
second gripping mechanism portions 42 that grip the ter-
minal-equipped wire 2 and are moved from the region on
the receiving position P1 side to the region on the set
position P2 side may be disposed at the preliminary re-
tracted position B, and the other gripping mechanism por-
tions may be disposed at the first retracted position C1
or the second retracted position C2 (see FIGS. 6, 7).
[0107] That is, when at least one of the first gripping
mechanism portions 22 and the second gripping mech-
anism portions 42 is moved to the first retracted position
C1 or the second retracted position C2 in the first transfer
mechanism portion 20 and the second transfer mecha-
nism portion 40 in the receiving step and the setting step,
the other gripping mechanism portions do not need to be
moved upward from the preliminary retracted position B.
[0108] Then, the pair of first reciprocating driving
mechanism portions 32 move the first advancing/retract-
ing driving mechanism portions 26 to a position at which
the first gripping mechanism portions 22 are disposed
above the wire holding portion 82 that is to be set and is
different from the one that was set the previous time, of
the wire holding bar 80 disposed at the set position P2.
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The pair of second reciprocating driving mechanism por-
tions 52 move the second advancing/retracting driving
mechanism portions 46 to a position at which the second
gripping mechanism portions 42 are disposed above the
pair of wire transport and gripping portions 79 disposed
at the receiving position P1.

[0109] Uponcompletion of the transport step, next, the
setting step for the terminal-equipped wire 2 received in
the receiving step is performed by the first transfer mech-
anism portion 20, and the receiving step for the terminal-
equipped wire is performed by the second transfer mech-
anism portion 40.

[0110] That s, in the first transfer mechanism portion
20, the first gripping mechanism portions 22 are moved
to the advanced position A by the pair of first advanc-
ing/retracting driving mechanism portions 26, and are
held by the wire holding portions 82 of the wire holding
bars 80. Then, the gripping of the wire ends of the termi-
nal-equipped wires 2 by the first gripping mechanism por-
tions 22 is released, and the first gripping mechanism
portions 22 are again moved to the first retracted position
C1 by the pair of first advancing/retracting driving mech-
anism portions 26. Thereby, the setting step for the ter-
minal-equipped wire 2 performed by the first transfer
mechanism portion 20 is completed.

[0111] In the second transfer mechanism portion 40,
the second gripping mechanism portions 42 are moved
to the advanced position A by the pair of second advanc-
ing/retracting driving mechanism portions 26, and the
wire ends of the terminal-equipped wires 2 that are
gripped by the wire transport and gripping portions 79
are gripped by the second gripping mechanism portions
42. Then, the second gripping mechanism portions 42
are again moved to the second retracted position C2 by
the pair of second advancing/retracting driving mecha-
nism portions 46. Thereby, the receiving step for the ter-
minal-equipped wire 2 by the second transfer mechanism
portion 20 is completed.

[0112] Next, the transport step performed by the first
transfer mechanism portion 20 and the second transfer
mechanism portion 40 is carried out. That is, the first
advancing/retracting driving mechanism portions 26 are
moved by the first reciprocating driving mechanism por-
tions 32 from the region on the set position P2 side to
the region on the receiving position P1 side in the first
path R1. Simultaneously, the second advancing/retract-
ing driving mechanism portions 46 are moved by the sec-
ond reciprocating driving mechanism portions 52 from
the region on the receiving position P1 side to the region
on the set position P2 side in the second path R2.
[0113] Through repetition of the above-described
steps, the terminal-equipped wire 2 can be continuously
transferred. Then, when a wire holding bar 80 is fully
occupied, the next wire holding bar 80 may be moved to
the set position P2 by the wire holding bar transport de-
vice 90, and the terminal-equipped wire 2 may be trans-
ferred to this wire holding bar 80.

[0114] With the wire transfer device 10 according to
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the above-described embodiment, the first reciprocating
driving mechanism portions 32 and the second recipro-
cating driving mechanism portions 52 alternately move
the first advancing/retracting driving mechanism portions
26 and the second advancing/retracting driving mecha-
nism portions 46 to the region on the receiving position
P1 side and the region on the set position P2 side in a
state in which at least one of the first gripping mechanism
portions 22 and the second gripping mechanism portions
42is movedtothe firstretracted position C1 orthe second
retracted position C2. Accordingly, while either the first
gripping mechanism portions 22 or the second gripping
mechanism portions 42 are performing the operation of
receiving the terminal-equipped wire 2 on the receiving
position P1 side, the other gripping mechanism portions
can perform the operation of setting the terminal-
equipped wire 2 to the wire holding portion 82 of the wire
holding bar 80 on the set position P2 side. This makes it
possible to transfer the terminal-equipped wire 2 at twice
the speed compared with the speed when only one trans-
fer mechanism portion is provided, thus further improving
the transfer efficiency for the terminal-equipped wire 2.

[0115] Moreover, since the advanced positions A1 of
the first gripping mechanism portions 22 and the second
gripping mechanism portions 42 are the same, it is pos-
sible to improve the transfer efficiency for the terminal-
equipped wire 2 without changing the configurations of
the cutting-and-crimping device 70 and the wire holding
bar transport device 90.

[0116] With the configuration in which the second ad-
vancing/retracting driving mechanism portions 46 move
the second gripping mechanism portions 42 along a path
including a linear path extending obliquely upward from
the advanced position A on the first movement region R1
to which the firstadvancing/retracting driving mechanism
portions 26 are moved to the second retracted position
C2 that is on the second movement region R2 to which
the second advancing/retracting driving mechanism por-
tions 46 are moved and is obliquely above the advanced
position A, the movement distance of the second gripping
mechanism portions 42 can be reduced. This also con-
tributes to space saving for the wire transfer device 10
itself.

[0117] With the configuration in which the second ad-
vancing/retracting driving mechanism portions 46 in-
clude the delivery upward/downward driving portion 48
that moves the second gripping mechanism portions 42
upward and downward, and the indirect upward/down-
ward driving mechanism portion 47 that moves the de-
livery upward/downward driving portion 48 obliquely up-
ward and downward between the lowered position on the
first movement region R1 and the raised position that is
on the second movement region R2 and is obliquely
above the lowered position, it is possible to further sim-
plify the configuration for moving the delivery up-
ward/downward driving portion 48 to the lowered position
on the first movement region R1. That is, it is possible to
achieve the movement in the vertical direction and the
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movement in the horizontal direction by a single driving
portion, thus achieving a reduction in equipment costs
and space saving for the wire transfer device 10.
[0118] With the configuration in which the second grip-
ping mechanism portions 42 are set to be able to pass
through below the first gripping mechanism portions 22
that have moved to the first retracted position C1 in a
state in which the delivery upward/downward driving por-
tion 48 is moved to the lowered position by the indirect
upward/downward driving mechanism portion 47, it is
possible to cause the first gripping mechanism portions
22 and the second gripping mechanism portions 42 to
pass each other between the region on the receiving po-
sition P1 side and the region on the set position P2 side
as long as the second gripping mechanism portions 42
are moved upward by the delivery upward/downward
driving portion 48, even if the delivery upward/downward
driving portion 48 remains at the lowered position. This
can reduce the number of times of driving performed by
the indirect upward/downward driving mechanism por-
tion 47, thus contributing to a reduced driving cost and a
longer durable period. As compared with the case where
the first gripping mechanism portions 22 and the second
gripping mechanism portions 42 laterally pass each oth-
er, a clearance for suppressing interference of a part of
the gripped terminal-equipped wire 2 that laterally pro-
trudes does not need to be provided laterally to the first
gripping mechanism portions 22 and the second gripping
mechanism portions 42, thus contributing to space sav-
ing for the wire transfer device 10 itself.

[0119] Since the first reciprocating driving mechanism
portions 32 and the second reciprocating driving mech-
anism portions 52 alternately move the firstadvancing/re-
tracting driving mechanism portions 26 and the second
advancing/retracting driving mechanism portions 46 in
the region on the receiving position P1 side and the region
on the set position P2 side, it is possible to allow the
receiving operation and the setting operation for the ter-
minal-equipped wire 2 to proceed simultaneously, thus
further improving the transfer efficiency.

[0120] Although the first transfer mechanism portion
20 has thus been described, taking, as an example, a
case where the first gripping mechanism portions 22 are
moved only in the up-down direction, it is also possible
to adopt a configuration in which the first gripping mech-
anism portions 22 are moved obliquely as in the second
transfer mechanism portion 40. For example, the first
transfer mechanism portion 20 may be configured to
move the delivery upward/downward driving portion 28
in an oblique direction by an indirect upward/downward
driving mechanism portion that is provided along the ob-
lique direction.

[0121] Although the second transfer mechanism por-
tion 40 has been described, taking, as an example, a
case where the delivery upward/downward driving por-
tion 48 is moved in an oblique direction by the indirect
upward/downward driving mechanism portion 47, the
present invention is not limited thereto. That is, as long
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as the second transfer mechanism portion 40 is capable
of moving the second gripping mechanism portions 42
between the advanced position A and the second retract-
ed position C2, the second transfer mechanism portion
40 may include an indirect upward/downward driving
mechanism portion that moves the delivery up-
ward/downward driving portion 48 in the horizontal direc-
tion. Also, the second transfer mechanism portion 40 may
be configured such that the indirect upward/downward
driving mechanism portion moves the delivery up-
ward/downward driving portion 48 in the vertical direc-
tion. In this case, however, it is necessary to configure
the first advancing/retracting driving mechanism portions
such that the first gripping mechanism portions 22 are
also moved in an oblique direction or the horizontal di-
rection.

[0122] Although the first reciprocating driving mecha-
nism portions 32 and the second reciprocating driving
mechanism portions 52 have been described, taking, as
an example, a case where they are each composed of a
guide rail, movement base portions, a pairs of pulleys,
motors, and driving belts, the present invention is not
limited thereto. That is, as long as the first reciprocating
driving mechanism portions 32 and the second recipro-
cating driving mechanism portions 52 are mechanisms
capable of linearly moving the first advancing/retracting
driving mechanism portions 26 or the second advanc-
ing/retracting driving mechanism portions 46 along the
firstmovementregion R1 orthe second movementregion
R2, it is possible to use linear actuators such as air cyl-
inders.

[0123] Although the operations of the wire transfer de-
vice 10 have been described, taking, as an example, a
case where the receiving step or the setting step per-
formed by the first transfer mechanism portion 20 and
the setting step or the receiving step performed by the
second transfer mechanism portion 40 proceed simulta-
neously, the two steps performed by the two components
may be performed with shifted timing. That is, when the
first transfer mechanism portion 20 and the second trans-
fer mechanism portion 40 operate so as to cause the first
gripping mechanism portions 22 and the second gripping
mechanism portions 42 to pass each other, it is possible
to achieve improved transfer efficiency than when the
transferis performed by one transfer mechanism portion.
From the viewpoint of improved transfer efficiency, it is
preferable that the reciprocating movement of the first
gripping mechanism portions 22 and the second gripping
mechanism portions 42 in the region on the receiving
position P1 side and the region in the set position P2 side
is performed alternately by the first transfer mechanism
portion 20 and the second transfer mechanism portion
40, and the setting step and the receiving step proceed
simultaneously.

[0124] Although the wire transfer device 10 has been
described in detail thus far, the foregoing description is
in all aspects illustrative and the present invention is not
limited thereto. It will be appreciated that numerous mod-

10

15

20

25

30

35

40

45

50

55

15

ifications not illustrated herein can be made without de-
parting from the scope of the present invention.

List of Reference Numerals
[0125]

2 Terminal-equipped wire

10  Wire transfer device

20 First transfer mechanism portion

22 First gripping mechanism portion

26  Firstadvancing/retracting driving mechanism por-
tion

32  First reciprocating driving mechanism portion

40 Second transfer mechanism portion

42 Second gripping mechanism portion

46  Second advancing/retracting driving mechanism
portion

47  Indirect upward/downward driving mechanism
portion

48  Delivery upward/downward driving portion

52  Second reciprocating driving mechanism portion

80  Wire holding bar

82  Wire holding portion

P1  Receiving position

P2  Set position

R1  First movement region

R2  Second movement region

Claims

1. A wire transfer device for transferring a terminal-
equipped wire manufactured in a cutting-and-crimp-
ing device and disposed at a receiving position to a
wire holding bar that is disposed at a set position and
on which a plurality of wire holding portions capable
of holding a wire end of the terminal-equipped wire
are provided in a row, comprising:

a first transfer mechanism portion and a second
transfer mechanism portion,

wherein the first transfer mechanism portion in-
cludes:

a pair of first gripping mechanism portions
capable of respectively gripping and ungrip-
ping opposite wire ends of the terminal-
equipped wire;

a pair of first advancing/retracting driving
mechanism portions that respectively move
the pair of first gripping mechanism portions
between an advanced position and a first
retracted position, the advanced position
being a position at which the terminal-
equipped wire disposed at the receiving po-
sition can be received or the terminal-
equipped wire can be set to at least one of
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the plurality of wire holding portions of the
wire holding bar disposed atthe set position,
and the first retracted position being a po-
sition retracted from the advanced position;
and

a pair of first reciprocating driving mecha-
nism portions that respectively move the
pair of first advancing/retracting driving
mechanism portions between a region on
the receiving position side and a region on
the set position side,

the second transfer mechanism portion in-
cludes:

a pair of second gripping mechanism
portions capable of respectively grip-
ping and ungripping the opposite wire
ends of the terminal-equipped wire;

a pair of second advancing/retracting
driving mechanism portions that re-
spectively move the pair of second grip-
ping mechanism portions between the
advanced position and a second re-
tracted position that is retracted from
the advanced position and is different
from the first retracted position; and

a pair of second reciprocating driving
mechanism portions that respectively
move the pair of second advancing/re-
tracting driving mechanism portions
between the region on the receiving po-
sition side and the region on the set po-
sition side in a movement region that is
in parallel with a movement region of
the first advancing/retracting driving
mechanism portions by the first recip-
rocating driving mechanism portions,
and

the first reciprocating driving mecha-
nism portions and the second recipro-
cating driving mechanism portions
cause the first advancing/retracting
driving mechanism portions and the
second advancing/retracting driving
mechanism portions to pass each other
in a state in which at least one of the
first gripping mechanism portions and
the second gripping mechanism por-
tions is moved to the first retracted po-
sition or the second retracted position.

The wire transfer device according to claim 1, where-
in

the first reciprocating driving mechanism portions
are configured to move the first advancing/retracting
driving mechanism portions in a first movement re-
gion extending above the receiving position and the
set position,
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the second reciprocating driving mechanism por-
tions are configured to move the second advanc-
ing/retracting driving mechanism portions in a sec-
ond movement region extending laterally in parallel
with the first movement region, and

the second advancing/retracting driving mechanism
portions move the second gripping mechanism por-
tions along a path including a linear path extending
obliquely upward from the advanced position in the
first movement region to the second retracted posi-
tion that is in the second movement region and is
obliquely above the advanced position.

The wire transfer device according to claim 2, where-
in

the second advancing/retracting driving mechanism
portions include:

a delivery upward/downward driving portion that
moves the second gripping mechanism portions
upward and downward; and

an indirect upward/downward driving mecha-
nism portion that moves the delivery up-
ward/downward driving portion obliquely up-
ward or downward between a lowered position
in the first movement region and a raised posi-
tion that is in the second movement region and
is obliquely above the lowered position.

The wire transfer device according to claim 3, where-
in

the second gripping mechanism portions are set to
be able to pass through below the firstgripping mech-
anism portions that have been moved to the first re-
tracted position in a state in which the delivery up-
ward/downward driving portion is moved to the low-
ered position by the indirect upward/downward driv-
ing mechanism portion.

The wire transfer device according to any one of
claims 1 to 4, wherein

the first reciprocating driving mechanism portions
and the second reciprocating driving mechanism
portions alternately move the first advancing/retract-
ing driving mechanism portions and the second ad-
vancing/retracting driving mechanism portions be-
tween the region on the receiving position side and
the region on the set position side.
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