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(54) WIRE PROCESSING DEVICE

(57) It is an object of the present invention to prevent
an electric wire from twisting. An electric wire processing
device includes an electric wire supplying portion, a
length-adjusting/feeding mechanism portion that feeds
the electric wire from the electric wire supplying portion
while adjusting its length, a cutting mechanism portion
that cuts the electric wire, an end portion processing unit
that performs end portion processing on the end portion
of the electric wire, an electric wire transport mechanism
portion that transports the electric wire by holding both
end portion of the electric wire, and an electric wire end
portion rotating mechanism portion. The electric wire end
portion rotating mechanism portion rotates the end por-
tion of the electric wire within a time period after feeding
the electric wire from the length-adjusting/feeding mech-
anism portion up to discharging the electric wire to a dis-
charging position of the electric wire with the electric wire
transport mechanism portion.
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Description

Technical Field

[0001] The present invention relates to technologies
for transporting an electric wire by holding both end por-
tions of the electric wire cut to a predetermined length.

Background Art

[0002] A wire harness for a vehicle is produced by bun-
dling terminal-attached electric wires (i.e. electric wires
to which terminals are attached). The terminal-attached
electric wire is produced by drawing a long electric wire
from an annular electric wire bundle, cutting the electric
wire to a predetermined length and moreover performing
a stripping process on coated portions at the end por-
tions, a process of crimping on terminals, and the like.
[0003] It should be noted that examples of a device for
producing a terminal-attached electric wire include a de-
vice disclosed in Patent Document 1.

Citation List

Patent Documents

[0004] Patent Document 1: JP 2009-152104A

Summary of the Invention

Technical Problem

[0005] However, long electric wires drawn from the an-
nular electric wire bundle may twist, and there is a pos-
sibility that the terminal-attached electric wire also twists.
If such a twisted terminal-attached electric wire is
stretched, a middle portion of the terminal-attached elec-
tric wire may twist in the shape of an eight. When the
wire harness is produced, there is a need to eliminate
twisting in the shape of an eight of the terminal-attached
electric wire and thus to bundle a plurality of terminal-
attached electric wires, and therefore, the workability for
producing the wire harness is deteriorated.
[0006] Accordingly, it is an object of the present inven-
tion to prevent an electric wire from twisting.

Solution to Problem

[0007] To solve the foregoing problems, an electric
wire processing device according to the first aspect in-
cludes an electric wire supplying portion that continuous-
ly supplies an electric wire, a length-adjusting/feeding
mechanism portion that feeds the electric wire from the
electric wire supplying portion while adjusting its length,
a cutting mechanism portion that cuts the electric wire
fed from the length-adjusting/feeding mechanism por-
tion, an end portion processing unit that performs end
portion processing on an end portion of the cut electric

wire, an electric wire transport mechanism portion that
transports the electric wire from a receiving position
where the electric wire is received from the length-ad-
justing/feeding mechanism portion, via a processing po-
sition where the electric wire is processed by the end
portion processing unit, to a discharging position, the
electric wire transport mechanism portion holding both
end portions of the electric wire that has been fed from
the length-adjusting/feeding mechanism portion and has
been cut, and an electric wire end portion rotating mech-
anism portion that rotates the end portion of the electric
wire within a time period after feeding the electric wire
from the length-adjusting/feeding mechanism portion up
to discharging the electric wire to a discharging position
with the electric wire transport mechanism portion.
[0008] The second aspect is the electric wire process-
ing device according to the first aspect, in which the elec-
tric wire end portion rotating mechanism portion is con-
figured to rotate the end portion of the electric wire within
a time period after feeding the electric wire from the
length-adjusting/feeding mechanism portion up to trans-
porting the electric wire to the processing positions where
the electric wire is processed by the end portion process-
ing unit.
[0009] The third aspect is the electric wire processing
device according to the first or second aspect, in which
the electric wire end portion rotating mechanism portion
includes a holding portion for rotation that holds the end
portion of the electric wire fed from the length-adjust-
ing/feeding mechanism portion, and a holding rotation
driving portion that rotates the holding portion for rotation,
the length-adjusting/feeding mechanism portion further
feeds the electric wire while adjusting its length after the
end portion of the fed electric wire is held by the holding
portion for rotation, and the holding rotation driving por-
tion rotates the holding portion for rotation during a
length-adjusting process by the length-adjusting/feeding
mechanism portion.
[0010] The fourth aspect is the electric wire processing
device according to any one of the first to third aspects,
in which the electric wire end portion rotating mechanism
portion rotates the end portion of the electric wire by a
rotation amount in accordance with a length of the electric
wire.

Advantageous Effects of the Invention

[0011] In the first aspect, the end portion of the electric
wire is rotated within a time period after feeding the elec-
tric wire from the length-adjusting/feeding mechanism
portion up to discharging the electric wire at the discharg-
ing position with the electric wire transport mechanism
portion. Therefore, the electric wire is prevented from
twisting.
[0012] With the second aspect, the end portion of the
electric wire is rotated before processing the end portion
of the electric wire, and therefore, the states of the proc-
essed end portions of the discharged electric wire tend
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to become uniform.
[0013] With the third aspect, the end portion of the elec-
tric wire is rotated when the length-adjusting/feeding
mechanism portion feeds the electric wire while adjusting
its length, and therefore, the electric wire can be trans-
ported rapidly.
[0014] In the fourth aspect, the electric wire can be
prevented from twisting by rotating the end portion of the
electric wire by a suitable rotation amount in accordance
with the length of the electric wire.

Brief Description of Drawings

[0015]

FIG. 1 is a diagram illustrating a terminal-attached
electric wire to be produced.
FIG. 2 is a schematic view of the entire configuration
of an electric wire processing device.
FIG. 3 is a schematic front view of an electric wire
end portion rotating mechanism portion and an elec-
tric wire end portion delivering mechanism portion.
FIG. 4 is a schematic plan view of the electric wire
end portion rotating mechanism portion and the elec-
tric wire end portion delivering mechanism portion.
FIG. 5 is a flowchart illustrating feeding, cutting, de-
livering, and rotating processes of the electric wire.
FIG. 6 is a diagram illustrating an operation of the
electric wire processing device.
FIG. 7 is a diagram illustrating an operation of the
electric wire processing device.
FIG. 8 is a diagram illustrating an operation of the
electric wire processing device.
FIG. 9 is a diagram illustrating a comparative exam-
ple.

Description of Embodiments

[0016] Hereinafter, an electric wire processing device
according to an embodiment will be described. FIG. 1 is
a diagram illustrating a terminal-attached electric wire 10
produced by the electric wire processing device accord-
ing to the embodiment, and FIG. 2 is a schematic view
of the entire configuration of the electric wire processing
device.

Entire configuration of electric wire processing device

[0017] This electric wire processing device 20 is a de-
vice for producing the terminal-attached electric wire 10
by cutting a long electric wire 12 to a predetermined
length, stripping coated portions at both end portions of
the electric wire 12 cut to the predetermined length, and
crimping terminals 14 to respective core wires exposed
at both end portions. It should be noted that it is also
possible that a terminal is crimped to only one end portion
of the electric wire 12. Moreover, other processes such
as a process for passing the electric wire 12 through a

rubber stopper may be performed.
[0018] The electric wire processing device 20 includes
an electric wire supplying portion 22, a length-adjust-
ing/feeding mechanism portion 24, a cutting mechanism
portion 28, end portion processing units 30a, 30b and
34, an electric wire transport mechanism portion 40, and
an electric wire end portion rotating mechanism portion
50.
[0019] The electric wire supplying portion 22 is config-
ured to be capable of continuously supplying the long
electric wire 12. Here, the long electric wire 12 is bundled
in an annular shape, and one end portion of the long
electric wire 12 is drawn from a bundle 11 to continuously
supply the long electric wire 12. It should be noted that
the long electric wire 12 may be wound and accommo-
dated in an electric wire accommodating reel or the like
and be supplied from the electric wire accommodating
reel.
[0020] The length-adjusting/feeding mechanism por-
tion 24 is configured to be capable of feeding the electric
wire 12 from the electric wire supplying portion 22 while
adjusting the length of the electric wire 12. More specif-
ically, the length-adjusting/feeding mechanism portion
24 includes a feeding mechanism portion 25 and a length-
adjusting portion 26.
[0021] The feeding mechanism portion 25 includes, for
example, a pair of feeding rollers 25a between which the
electric wire 12 is interposed and a rotation driving portion
25b such as a motor for rotating at least one of the feeding
rollers 25a. The electric wire 12 is drawn from the electric
wire supplying portion 22 by rotating the feeding roller
25a with the rotation driving portion 25b, and is fed front-
ward. It should be noted that an operation of the feeding
mechanism portion 25 is controlled by a control unit 80
described later.
[0022] The length-adjusting portion 26 includes a pair
of length-adjusting rollers 26a between which the electric
wire 12 is interposed and a rotation amount detecting
portion 26b, such as a rotary encoder, coupled to at least
one of rotation axis portions of the length-adjusting rollers
26a. Here, the length-adjusting portion 26 is provided on
the side of the electric wire supplying portion 22 with re-
spect to the above-described feeding mechanism portion
25. The length-adjusting portion 26 may also be provided
on the downstream side with respect to the above-de-
scribed feeding mechanism portion 25. When feeding
the electric wire 12, the pair of length-adjusting rollers
26a are driven to rotate as the electric wire 12 is drawn,
and thus the rotation amount is detected by the rotation
amount detecting portion 26b. Rotation amount detecting
signals from this rotation amount detecting portion 26b
are provided to the control unit 80.
[0023] It should be noted that a strainer in which a plu-
rality of rollers are arranged alternately is incorporated
in the length-adjusting/feeding mechanism portion 24.
The electric wire 12 passes through this strainer to be
out of curl (i.e. to relieve curling) to some extent.
[0024] The cutting mechanism portion 28 is configured
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to be capable of cutting the electric wire 12 fed from the
length-adjusting/feeding mechanism portion 24. Here,
the cutting mechanism portion 28 includes a pair of cut-
ting blades 29a between which the electric wire 12 fed
from the length-adjusting/feeding mechanism portion 24
can be interposed and a forward/backward driving por-
tion that moves the pair of cutting blades 29a in a direction
in which the blades are moved close to or away from
each other. The front end portions of the pair of cutting
blades 29a are formed in the shape of a V-cutting blade.
When an electric wire 12 as long as the terminal-attached
electric wire 10 to be produced is fed by the above-de-
scribed length-adjusting/feeding mechanism portion 24
in accordance with an instruction from the control unit
80, the pair of cutting blades 29a are moved close to
each other to cut the electric wire 12 to the predetermined
length.
[0025] The end portion processing units 30a, 30b and
34 are units for performing end portion processing on the
end portion of the electric wire 12 having the predeter-
mined length that is cut from the long electric wire 12.
[0026] Here, it is assumed that the end portion
processing unit 30a is a rubber stopper attaching unit
30a, the end portion processing unit 30b is a stripping
unit 30b, and the end portion processing unit 34 is a ter-
minal crimping unit 34.
[0027] The rubber stopper attaching unit 30a is a unit
for attaching a rubber stopper to the end portion of the
electric wire 12, and is provided on the downstream side
with respect to the above-described length-adjust-
ing/feeding mechanism portion 24 and the cutting mech-
anism portion 28 in the electric wire 12 transport direction
P. The rubber stopper attaching unit 30a may attach rub-
ber stoppers to both end portions of the electric wire 12
or attach a rubber stopper only to one end portion thereof.
[0028] The stripping unit 30b is a unit for performing a
process for stripping the coated portion at the end portion
of the electric wire 12 and exposing a core wire portion
at the end portion, and is provided on the downstream
side with respect to the above-described rubber stopper
attaching unit 30 in the electric wire 12 transport direction
P. In this stripping unit 30b, for example, a pair of stripping
blades are moved close to each other to an extent that
the front end portions thereof are engaged only in the
coated portion of the electric wire 12, and then, in this
state, the pair of stripping blades are relatively moved
toward the end portion of the electric wire 12 to strip the
coated portion. It should be noted that the pair of stripping
blades or the electric wire may be moved at that time.
[0029] The terminal crimping unit 34 is a unit for crimp-
ing a terminal 14 to the exposed core wire at the end
portion of the electric wire 12, and is provided on the
downstream side with respect to the above-described
stripping unit 30b in the electric wire 12 transport direction
P. The terminal crimping unit 34 may crimp terminals to
both end portions of the electric wire 12 or crimp a ter-
minal only to one end portion thereof.
[0030] It should be noted that one or more of the end

portion processing units 30a, 30b and 34 may be omitted.
Moreover, the end portion processing unit is not limited
to the above-described examples, and various end por-
tion processing devices for performing processes on the
end portion of the electric wire 12 can be used.
[0031] The electric wire transport mechanism portion
40 is configured to hold both end portions of the electric
wire 12 having the predetermined length that has been
fed from the above-described length-adjusting/feeding
mechanism portion 24 and has been cut by the cutting
mechanism portion 28, and to transport the electric wire
12 having the predetermined length in the predetermined
transport direction P from a receiving position P1 where
the electric wire is received from the length-adjust-
ing/feeding mechanism portion 24, via processing posi-
tions P2a, P2b and P3 where the electric wire is proc-
essed by the respective end portion processing units 30a,
30b and 34 and a delivering position P4 for discharge,
to a predetermined discharging position P5.
[0032] More specifically, the electric wire transport
mechanism portion 40 includes a first electric wire trans-
port mechanism portion 42 and a second electric wire
transport mechanism portion 46.
[0033] The first electric wire transport mechanism por-
tion 42 is a device for transporting the electric wire 12
from the above-described receiving position P1 via the
processing positions P2a, P2b and P3 to the delivering
position P4 for discharge, and the second electric wire
transport mechanism portion 46 is a device for transport-
ing the electric wire 12 from the delivering position P4 for
discharge to the discharging position P5.
[0034] The first electric wire transport mechanism por-
tion 42 includes a plurality of electric wire holding portions
44. The plurality of electric wire holding portions 44 are
mounted, spaced apart from each other, on a circulating
transport belt that is disposed so as to pass the above-
described receiving position P1, processing positions
P2a, P2b and P3, and delivering position P4 for dis-
charge. The circulating transport belt is wound on a pair
of rotation pulleys or a pair of gears provided at both end
portions of the transport direction P that passes the re-
ceiving position P1, the processing positions P2a, P2b
and P3, and the delivering position P4 for discharge, and
is circulated while passing the receiving position P1, the
processing positions P2a, P2b and P3, and the delivering
position P4 for discharge by rotating the rotation pulleys
or the gears with a rotation driving portion such as a mo-
tor. The electric wire holding portion 44 is constituted by
an electromagnetic chuck using a solenoid, a chuck using
an air cylinder, or the like, and is configured to be capable
of holding or releasing holding of the end portion of the
electric wire 12 by opening/closing a pair of holding claws
44a.
[0035] Then, the electric wire 12 is received, transport-
ed and discharged and the end portion of the electric wire
12 is processed by circulating the above-described cir-
culating transport belt to move the plurality of electric wire
holding portions 44 so as to pass the receiving position
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P1, the processing positions P2a, P2b and P3, and the
delivering position P4 for discharge, and by opening/clos-
ing the electric wire holding portions 44 as appropriate
at the positions P1, P2a, P2b, P3 and P4 to hold or re-
lease holding of the electric wire 12.
[0036] Here, both end portions of the electric wire 12
that has been fed from the length-adjusting/feeding
mechanism portion 24 and the cutting mechanism portion
28 and has been cut to the predetermined length are held
by a pair of electric wire holding portions 44 of the plurality
of electric wire holding portions 44 in the state where one
of the pair of electric wire holding portion 44 is located at
the receiving position P1 where the length-adjust-
ing/feeding mechanism portion 24 and the cutting mech-
anism portion 28 feed the electric wire and the other of
the pair of electric wire holding portions 44 is located on
the downstream side with respect to the receiving posi-
tion P1. In this state, the middle portion of the electric
wire 12 having the predetermined length hangs down in
a U-shape on a side opposite to the length-adjust-
ing/feeding mechanism portion 24 and the cutting mech-
anism portion 28. The electric wire 12 having the prede-
termined length is transported in the state where both
end portions thereof are held by the pair of electric wire
holding portions 44 and the middle portion thereof hangs
down in a U-shape. It should be noted that the operation
in which the electric wire 12 is delivered from the length-
adjusting/feeding mechanism portion 24 and the cutting
mechanism portion 28 to the pair of electric wire holding
portions 44 will be further described later.
[0037] The operation in which the electric wire holding
portions 44 are fed by this electric wire transport mech-
anism portion 40 and the operation in which the electric
wire holding portions 44 hold and release holding of the
electric wire are controlled in accordance with instruc-
tions from the control unit 80.
[0038] Here, the transport operation is performed as
follows. That is, the pair of electric wire holding portions
44 hold both end portions of the electric wire 12 having
the predetermined length at the receiving position P1,
are moved in this state in the transport direction P to the
processing position P2a, and then, both end portions
thereof are caused to face the end portion processing
unit 30a. In this state, the end portion processing is per-
formed by the end portion processing unit 30a. Next, at
the processing position P2b, the stripping process is per-
formed by the end portion processing unit 30b. Further-
more, when the pair of electric wire holding portions 44
is moved to the processing position P3, both end portions
thereof are caused to face the end portion processing
unit 34. In this state, the end portion processing is per-
formed by the end portion processing unit 34.
[0039] Thereafter, the pair of electric wire holding por-
tions 44 are moved in the transport direction P to the
delivering position P4 for discharge.
[0040] The second electric wire transport mechanism
portion 46 includes a pair of holding portions 47 for dis-
charge and delivery and a reciprocation driving portion

48 for delivery. A pair of holding portions 47 for discharge
and delivery is constituted by an electromagnetic chuck
using a solenoid, a chuck using an air cylinder, or the
like, and is configured to be capable of holding or releas-
ing holding of the end portion of the electric wire 12 by
opening/closing a pair of holding claws 47a. The recip-
rocation driving portion 48 for delivery is constituted by
an air cylinder, a linear actuator such as a linear motor,
or the like, and reciprocates the above-described pair of
holding portions 47 for discharge and delivery between
the delivering position P4 for discharge and the discharg-
ing position P5.
[0041] Here, a pair of holding portions 39 for discharge
that can hold a plurality of the end portions of the electric
wires 12 are provided at the discharging position P5.
When the pair of electric wire holding portions 44 are
moved to the delivering position P4 for discharge, both
end portions of the electric wire 12 that are held by the
pair of electric wire holding portions 44 are held by the
pair of holding portions 47 for discharge and delivery.
Thereafter, the reciprocation driving portion 48 for deliv-
ery is driven to move the pair of holding portion 47 for
discharge and delivery (hand-over) from the delivering
position P4 for discharge to the discharging position P5,
and both end portions of the electric wire 12 are delivered
to the pair of holding portions 39 for discharge.
[0042] The plurality of terminal-attached electric wires
10 are continuously produced by continuously perform-
ing the above-described processes, and the terminal-at-
tached electric wires 10 continuously produced is trans-
ferred to the pair of holding portions 39 for discharge by
the second electric wire transport mechanism portion 46.
When a predetermined number of terminal-attached
electric wires 10 are transferred to the pair of holding
portions 39 for discharge, the terminal-attached electric
wires 10 are bundled by hand to a predetermined number
by workers or the like, and are stored and transported to
the following place where wire harnesses are produced
in a bundled form.

Electric wire end portion rotating mechanism portion

[0043] FIG. 3 is a schematic front view of the electric
wire end portion rotating mechanism portion 50 and an
electric wire end portion delivering mechanism portion
60, and FIG. 4 is a schematic plan view of the electric
wire end portion rotating mechanism portion 50 and the
electric wire end portion delivering mechanism portion
60.
[0044] That is, this electric wire processing device 20
includes the electric wire end portion rotating mechanism
portion 50 that rotates the end portion of the electric wire
12 within a time period after feeding the electric wire 12
from the length-adjusting/feeding mechanism portion 24
up to discharging the electric wire 12 at the discharging
position P5 with the electric wire transport mechanism
portion 40.
[0045] Here, the electric wire end portion rotating
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mechanism portion 50 is configured to rotate the end
portion of the electric wire 12 within a time period after
feeding the electric wire 12 from the length-adjust-
ing/feeding mechanism portion 24 up to transporting the
electric wire 12 to the processing positions P2a, P2b and
P3 where the electric wire 12 is processed by the respec-
tive end portion processing units 30a, 30b and 34, and
more specifically, when adjusting the length of the electric
wire 12 after the end portion of the electric wire 12 on the
front end side in a feeding direction is fed from the length-
adjusting/feeding mechanism portion 24 and is held by
the electric wire holding portions 44.
[0046] First, the configuration in which the end portion
of the electric wire 12 on the front end side in a feeding
direction is fed from the length-adjusting/feeding mech-
anism portion 24 and is held by the electric wire holding
portions 44 will be described.
[0047] That is, the electric wire end portion delivering
mechanism portion 60 is provided at a position corre-
sponding to the above-described receiving position P1.
The electric wire end portion delivering mechanism por-
tion 60 is configured to hold the electric wire 12 fed from
the length-adjusting/feeding mechanism portion 24 and
deliver it to the electric wire end portion rotating mecha-
nism portion 50.
[0048] More specifically, the electric wire end portion
delivering mechanism portion 60 includes a holding por-
tion 62 for delivery and a portion 64 for moving the holding
portion for delivery.
[0049] The holding portion 62 for delivery is constituted
by an electromagnetic chuck using a solenoid, a chuck
using an air cylinder, or the like, and is configured to be
capable of holding or releasing holding of the end portion
of the electric wire 12 by opening/closing a pair of holding
claws 62a.
[0050] The portion 64 for moving the holding portion
for delivery is configured to move the above-described
holding portion 62 for delivery from a position T1 (see
FIG. 4) where the end portion of the electric wire 12 that
is fed from the length-adjusting/feeding mechanism por-
tion 24 via the cutting mechanism portion 28 is held to a
position T2 (see FIG. 6) opposite to the electric wire end
portion rotating mechanism portion 50.
[0051] More specifically, the portion 64 for moving the
holding portion for delivery includes a rotation driving por-
tion 64a and a turning arm 64c.
[0052] The rotation driving portion 64a is constituted
by a motor or the like, and is supported by a device frame
(not shown) in a hung state above a position between
the above-described positions T1 and T2. A rotation shaft
portion 64b is provided downward from the lower end
portion of the rotation driving portion 64a.
[0053] The turning arm 64c is formed as an elongated
member having a length dimension approximately half
as long as the distance between the positions T1 and T2.
One end portion of the turning arm 64c is coupled to the
above-described rotation shaft portion 64b in the state
where the turning arm 64c is horizontal. The turning arm

64c is configured to be turned around the above-de-
scribed rotation shaft portion 64b (here, turned by 180
degrees) between a first attitude in which the other end
portion of the turning arm 64c is disposed above the po-
sition T1 and a second attitude in which the other end
portion of the turning arm 64c is disposed above the po-
sition T2.
[0054] In addition, a hung arm 64d is hung from the
other end portion of the turning arm 64c, and the holding
portion 62 for delivery is attached to the lower end portion
of this hung arm 64d. The holding portion 62 for delivery
is configured to be disposed at the position T1 in the state
where the turning arm 64c is in the first attitude, and the
holding portion 62 for delivery is configured to be dis-
posed at the position T2 in the state where the turning
arm 64c is in the second attitude.
[0055] The above-described electric wire end portion
delivering mechanism portion 60 delivers the end portion
of the electric wire 12 as follows. That is, in the state
where the holding portion 62 for delivery is disposed at
the position T1, the electric wire 12 is fed from the length-
adjusting/feeding mechanism portion 24. The electric
wire 12 is fed until the end portion of the electric wire 12
passes through between the pair of holding claws 62a of
the holding portion 62 for delivery, and then feeding the
electric wire 12 is stopped. In this state, the pair of holding
claws 62a are closed, and the holding portion 62 for de-
livery holds the end portion of the electric wire 12.
[0056] Thereafter, when the rotation driving portion
64a is driven to rotate the turning arm 64c from the first
attitude to the second attitude, the holding portion 62 for
delivery is moved to the position T2 and is disposed at a
position opposite to the electric wire end portion rotating
mechanism portion 50. It should be noted that during
turning of the turning arm 64c, the length-adjusting/feed-
ing mechanism portion 24 freely draws the electric wire
12 or feeds the electric wire 12 in accordance with a
speed and an amount of the electric wire drawn by the
turning.
[0057] In the state where the holding portion 62 for de-
livery is moved to the position T2, the end portion of the
electric wire 12 held by the holding portion 62 for delivery
is disposed so as to face the electric wire end portion
rotating mechanism portion 50, and thus the electric wire
end portion rotating mechanism portion 50 can hold the
end portion of the electric wire 12.
[0058] The electric wire end portion rotating mecha-
nism portion 50 includes a holding portion 52 for rotation
and a holding rotation driving portion 54.
[0059] The holding portion 52 for rotation is constituted
by an electromagnetic chuck using a solenoid, a chuck
using an air cylinder, or the like, and is configured to be
capable of holding or releasing holding of the end portion
of the electric wire 12 that is fed from the above-described
length-adjusting/feeding mechanism portion 24 and is
delivered by the electric wire end portion delivering mech-
anism portion 60 by opening/closing a pair of holding
claws 52a.
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[0060] The holding rotation driving portion 54 is con-
figured to be capable of rotating the above-described
holding portion 52 for rotation. More specifically, the hold-
ing rotation driving portion 54 includes a motor or the like,
and is provided at the above-described position T2, which
is a position on the side opposite to the electric wire end
portion delivering mechanism portion 60, with the electric
wire holding portion 44 being arranged between the po-
sition T2 and the electric wire end portion delivering
mechanism portion 60. At that position, the holding rota-
tion driving portion 54 is supported by a device frame
(not shown) in a horizontal attitude facing the position
T2. A rotation shaft portion 54b is provided at the end
portion facing the position T2 of this holding rotation driv-
ing portion 54. The above-described holding portion 52
for rotation is attached to this rotation shaft portion 54b.
In this attachment state, the front end portions of the pair
of holding claws 62a face the side of the position T2.
Therefore, when the above-described holding portion 62
for delivery is moved to the position T2, the end portion
of the electric wire 12 that projects from the holding por-
tion 62 for delivery is disposed between the pair of holding
claws 62a. In this state, the pair of holding claws 62a are
closed to hold the end portion of the electric wire 12.
Moreover, in this state, when the holding rotation driving
portion 54 is driven to rotate the holding portion 52 for
rotation, the end portion of the electric wire 12 is rotated
as a result. It should be noted that the holding rotation
driving portion 54 includes an encoder or the like and
signal indicating a rotation number is provided to the con-
trol unit 80.
[0061] The operations of both of the above-described
electric wire end portion rotating mechanism portion 50
and electric wire end portion delivering mechanism por-
tion 60 are controlled by the control unit 80.
[0062] Here, the control unit 80 is an ordinary micro-
computer including a CPU, ROM, RAM and the like, and
controls the operations of the electric wire processing
device 20 in accordance with a software program stored
in advance and predetermined set values. Here, in par-
ticular, the control unit 80 controls these operations so
that after the end portion of the electric wire 12 fed from
the length-adjusting/feeding mechanism portion 24 is
held by the holding portion 52 for rotation, the length-
adjusting/feeding mechanism portion 24 further feeds the
electric wire 12 while adjusting its length and, meanwhile,
the holding rotation driving portion 54 rotates the holding
portion 52 for rotation. It should be noted that a portion
or all of the functions of processes performed by the con-
trol unit 80 may be realized as hardware by a dedicated
logical circuit or the like.
[0063] Feeding, cutting, delivering, and rotating proc-
esses of the electric wire 12 will be described with refer-
ence to the flowchart shown in FIG. 5.
[0064] First, in the initial state, the holding portion 52
for rotation is located at the position T1, and the end
portion of the electric wire is disposed at a position be-
yond the holding portions 52 for rotation.

[0065] When the terminal-attached electric wire 10 is
produced using the electric wire 12 having the predeter-
mined length from this state, as shown in Step S1, the
control unit 80 provides an electric wire end portion de-
livering operation instruction to the electric wire end por-
tion delivering mechanism portion 60. It should be noted
that the length dimension of the electric wire 12 is a di-
mension corresponding to the length of the terminal-at-
tached electric wire 10 to be produced, which has been
set by production workers in advance. In accordance with
the above-described instruction, the electric wire end por-
tion delivering mechanism portion 60 holds the end por-
tion of the electric wire 12 by closing the pair of holding
claws 62a, the rotation driving portion 64a is driven to
turn the turning arm 64c, and thus the holding portion 62
for delivery is moved from the position T1 to the position
T2. Then, the end portion of the electric wire 12 passes
above the pair of holding claws 44a of the electric wire
holding portion 44 and is disposed between the pair of
holding claws 52a of the holding portion 52 for rotation.
[0066] In the following Step S2, the control unit 80 pro-
vides an electric wire end portion receiving operation in-
struction to the electric wire end portion rotating mecha-
nism portion 50 and the electric wire end portion deliver-
ing mechanism portion 60. Then, the electric wire end
portion rotating mechanism portion 50 holds the end por-
tion of the electric wire 12 with the holding portion 52 for
rotation by closing the pair of holding claws 52a, and the
electric wire end portion delivering mechanism portion
60 releases holding of the end portion of the electric wire
12 by opening the pair of holding claws 62a.
[0067] In the following Step S3, the control unit 80 pro-
vides an electric wire end portion rotating operation start-
ing instruction to the electric wire end portion rotating
mechanism portion 50 and provides an electric wire
length-adjusting/feeding operation starting instruction to
the length-adjusting/feeding mechanism portion 24.
Then, the electric wire end portion rotating mechanism
portion 50 starts the rotation of the holding portion 52 for
rotation by driving the holding rotation driving portion 54
(see FIG. 7). Moreover, the length-adjusting/feeding
mechanism portion 24 further feeds the electric wire 12
while adjusting its length (see FIG. 7). The electric wire
12 that has been fed is disposed so as to hang down in
a U-shape.
[0068] In the following Step S4, based on a rotation
number signal from the holding rotation driving portion
54, the control unit 80 determines whether or not the ro-
tation number exceeds a predetermined rotation number.
The rotation number here may be set to a certain value
in advance by workers or the like regardless of the length
of the electric wire 12 to be rotated or to a rotation number
that is set in accordance with the length of the electric
wire 12 to be rotated. In the latter case, a predetermined
coefficient may be set by workers or the like, and a value
obtained by multiplying the length dimension of the elec-
tric wire 12 to be processed by the predetermined coef-
ficient may be set to the predetermined rotation number.

11 12 



EP 2 827 345 A1

8

5

10

15

20

25

30

35

40

45

50

55

Moreover, a table in which candidate values of the length
dimension of the electric wire 12 to be processed are
correlated with the rotation number in accordance with
the length dimension may be made by workers or the like
in advance, and thus the control unit 80 may refer to the
table to set the rotation number in accordance with the
length dimension of the electric wire 12. The predeter-
mined coefficient or the rotation number to be registered
in the table can be set empirically or experimentally. Gen-
erally, it is considered that the twisting of the electric wire
12 is caused by bundling the electric wire in an annular
shape, and therefore, it is conceivable that the larger the
length dimension of the electric wire 12 is, the larger the
entire amount of the twisting caused in the electric wire
12 is. Accordingly, it is preferable that the rotation amount
with which the electric wire is to be rotated is set to a
value that positively correlates (for example, proportion-
ally correlates) with the length dimension of the electric
wire 12. The rotation amount may be set in accordance
with other conditions such as the type (e.g., thickness
and materials) of the electric wire and the state (e.g., a
diameter) of the bundle of the electric wire. When it is
determined in this Step S4 that the rotation number of
the holding rotation driving portion 54 exceeds the pre-
determined rotation number, the process proceeds to the
following Step S5. At that time, the end portion of the
electric wire 12 is transferred from the holding portion 52
for rotation to the holding portion 62 for delivery. It should
be noted that when the rotation number of the holding
rotation driving portion 54 is the same as the predeter-
mined rotation number, the process may repeat this Step
S4 or proceed to the following Step S5.
[0069] In the following Step S5, the control unit 80 de-
termines whether or not the electric wire 12 having the
predetermined length has been fed, based on the rotation
amount detecting signal from the rotation amount detect-
ing portion 26b in the length-adjusting roller 26a of the
length-adjusting/feeding mechanism portion 24. If this is
determined as YES, the process proceeds to the follow-
ing Step S6.
[0070] In the following Step S6, the control unit 80 pro-
vides an electric wire cutting instruction to the cutting
mechanism portion 28. Thereby, the electric wire 12 hav-
ing the predetermined length is cut out of the long electric
wire 12 (FIG. 8). It should be noted that when the electric
wire is cut, the end portion of the electric wire 12 is pref-
erably held by an electric wire holding portion incorpo-
rated in the cutting mechanism portion 28.
[0071] In Step S6, the control unit 80 provides an in-
struction to hold both end portions of the electric wire 12
to the electric wire holding portions 44 at the positions
T1 and T2 of a plurality of electric wire holding portions
44 in the electric wire transport mechanism portion 40.
Then, the pair of electric wire holding portions 44 hold
both end portions of the electric wire 12 having the pre-
determined length. It should be noted that the portions
for holding the end portion of the electric wire in the hold-
ing portion 62 for delivery of the electric wire end portion

delivering mechanism portion 60 and the cutting mech-
anism portion 28 are respectively supported by a driving-
up/down mechanism portion so as to be capable of being
driven up/down and it is preferable that the electric wire
holding portions in the holding portion 62 for delivery and
the cutting mechanism portion 28 are lowered when the
electric wire 12 is delivered to the electric wire holding
portion 44 and are in the raised state in other cases. It
should be noted that the holding portion 62 for delivery
of the electric wire end portion delivering mechanism por-
tion 60 returns to the position T1 thereafter.
[0072] Thereby, both end portions of the electric wire
12 having the predetermined length are held by the pair
of electric wire holding portions 44 at the positions T1
and T2. The pair of electric wire holding portions 44 suc-
cessively move in the transport direction P, so that the
end portions of the electric wire 12 held by the pair of
electric wire holding portions 44 are processed as de-
scribed above and are discharged at the predetermined
discharging position P5.
[0073] With the electric wire processing device 20 con-
figured as described above, the end portion of the electric
wire 12 is rotated within a time period after feeding the
electric wire 12 from the length-adjusting/feeding mech-
anism portion 24 up to discharging the electric wire 12
at the discharging position P5 with the electric wire trans-
port mechanism portion 40. Therefore, the processed
electric wire 12 is prevented from twisting. Accordingly,
when both end portions of the electric wire 12 are pulled,
the electric wire 12 straightens, and therefore, the later
operations for producing the wire harnesses, and the like
can be smoothly performed.
[0074] Incidentally, if the end portion of the electric wire
12 is not rotated, the state of the electric wire 12 may
become as shown in FIG. 9. That is, when the electric
wire 12 is drawn from the bundle 11 in an annular shape,
the electric wire 12 remains twisted. There is a possibility
that the electric wire 12 cut therefrom remains twisted
and twists in the shape of an eight. The electric wire 12
is transported in the transport direction P in the state
where both end portions thereof are held by the electric
wire holding portions 44, and then is discharged at the
discharging position P5. When the above-described
electric wires 12 are continuously processed, the electric
wires 12 are stacked at the discharging position P5 in
the state where the electric wires 12 twist in the shape
of an eight. When all of the end portions of the plurality
of electric wires 12 are pulled simultaneously, middle por-
tions of the electric wires 12 twist in a shape of a small
eight. If this electric wire 12 is used to produce the wire
harness, twisting in the shape of a small eight in each
electric wire 12 needs to be eliminated. In some cases,
there is a possibility that the electric wire 12 remains twist-
ed at its middle portion.
[0075] With this electric wire processing device 20, the
electric wire is prevented from twisting as described
above.
[0076] Moreover, in this electric wire processing device
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20, the end portion of the electric wire 12 is rotated to
eliminate twisting before the end portion thereof is proc-
essed, and more specifically, before the terminal is
crimped thereto. Therefore, the processed end portions
of the electric wires 12 tend to face in the same direction.
Specifically, the terminal 14 has an asymmetric shape in
its circumferential direction, and preferably faces in a cer-
tain direction when the operation for inserting a connector
into a cavity is taken into consideration. Accordingly, the
end portion of the electric wire 12 is rotated to eliminate
twisting before the terminal 14 is crimped to the end por-
tion of the electric wire 12, and thus the direction of the
terminal 14 after the terminal is crimped tends to be main-
tained in the direction when the terminal is crimped.
Thereby, the processed end portions of the electric wires
12 tend to face in the same direction, and thus the later
operations can be smoothly performed.
[0077] In addition, since the end portion of the electric
wire 12 is rotated while the length of the electric wire 12
is being adjusted and the electric wire 12 is being fed,
the electric wire 12 can be transported rapidly. That is,
while the length of the electric wire 12 is being adjusted,
the end portion of the electric wire 12 on the front end
side in a feeding direction is not transported by the electric
wire transport mechanism portion 40 or the like, and is
disposed at a certain position. Accordingly, the end por-
tion of the electric wire 12 is rotated at this time, and
thereby, the influence on the process for transporting the
electric wire 12 can be reduced to eliminate twisting of
the electric wire 12.
[0078] However, the rotation mechanism portion 50 is
not necessarily provided at the above-described position.
The rotation mechanism portion 50 needs only to be pro-
vided at a position where the end portion of the electric
wire 12 is rotated within the time period after feeding the
electric wire 12 from the length-adjusting/feeding mech-
anism portion 24 up to discharging the electric wire 12
at the discharging position P5 with the electric wire trans-
port mechanism portion 40. For example, the rotation
mechanism portion 50 may be configured to receive the
end portion of the electric wire 12 from the electric wire
holding portion 42 and rotate the end portion while the
electric wire transport mechanism portion 40 transports
the electric wire 12. Moreover, the electric wire holding
portion 42 or the holding portion 47 for discharge and
delivery itself is configured to include the same configu-
ration as the rotation mechanism portion 50 and to rotate
the end portion of the electric wire while holding it.
[0079] It should be noted that there is no need to rotate
the end portion of the electric wire 12 and to perform the
length-adjusting/feeding process on the electric wire 12
with the length-adjusting/feeding mechanism portion 24,
simultaneously. A period of time during the rotation of
the end portion of the electric wire 12 needs only to over-
lap with at least a portion of a period of time during the
length-adjusting/feeding process by the length-adjust-
ing/feeding mechanism portion 24.
[0080] Moreover, the end portion of the electric wire

12 is rotated with the rotation amount in accordance with
the length of the electric wire 12, and therefore, the end
portion of the electric wire 12 can be rotated with a suit-
able amount in accordance with the length of the electric
wire 12 to eliminate twisting.
[0081] Having described the present invention in de-
tail, the foregoing description is illustrative in all aspects
and the present invention is not limited thereto. It is un-
derstood that countless variants not illustrated herein are
conceivable without deviating from the scope of the
present invention.

List of Reference Numerals

[0082]

12 Electric wire
20 Electric wire processing device
22 Electric wire supplying portion
24 Length-adjusting/feeding mechanism

portion
25 Feeding mechanism portion
26 Length-adjusting portion
28 Cutting mechanism portion
30a, 30b, 34 End portion processing unit
39 Holding portion for discharge
40 Electric wire transport mechanism por-

tion
44 Electric wire holding portion
50 Electric wire end portion rotating mech-

anism portion
52 Holding portion for rotation
54 Holding rotation driving portion
60 Electric wire end portion delivering

mechanism portion
80 Control unit
P Transport direction
P1 Receiving position
P2a, P2b, P3 Processing position
P5 Discharging position

Claims

1. An electric wire processing device, comprising:

an electric wire supplying portion that continu-
ously supplies an electric wire;
a length-adjusting/feeding mechanism portion
that feeds the electric wire from the electric wire
supplying portion while adjusting its length;
a cutting mechanism portion that cuts the elec-
tric wire fed from the length-adjusting/feeding
mechanism portion;
an end portion processing unit that performs end
portion processing on an end portion of the cut
electric wire;
an electric wire transport mechanism portion
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that transports the electric wire from a receiving
position where the electric wire is received from
the length-adjusting/feeding mechanism por-
tion, via a processing position where the electric
wire is processed by the end portion processing
unit, to a discharging position, the electric wire
transport mechanism portion holding both end
portions of the electric wire that has been fed
from the length-adjusting/feeding mechanism
portion and has been cut; and
an electric wire end portion rotating mechanism
portion that rotates the end portion of the electric
wire within a time period after feeding the electric
wire from the length-adjusting/feeding mecha-
nism portion up to discharging the electric wire
to a discharging position with the electric wire
transport mechanism portion.

2. The electric wire processing device according to
claim 1,
wherein the electric wire end portion rotating mech-
anism portion is configured to rotate the end portion
of the electric wire within a time period after feeding
the electric wire from the length-adjusting/feeding
mechanism portion up to transporting the electric
wire to the processing positions where the electric
wire is processed by the end portion processing unit.

3. The electric wire processing device according to
claim 1 or 2,
wherein the electric wire end portion rotating mech-
anism portion includes a holding portion for rotation
that holds the end portion of the electric wire fed from
the length-adjusting/feeding mechanism portion,
and a holding rotation driving portion that rotates the
holding portion for rotation,
the length-adjusting/feeding mechanism portion fur-
ther feeds the electric wire while adjusting its length
after the end portion of the fed electric wire is held
by the holding portion for rotation, and
the holding rotation driving portion rotates the hold-
ing portion for rotation during a length-adjusting proc-
ess by the length-adjusting/feeding mechanism por-
tion.

4. The electric wire processing device according to any
one of claims 1 to 3,
wherein the electric wire end portion rotating mech-
anism portion rotates the end portion of the electric
wire by a rotation amount in accordance with a length
of the electric wire.
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