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(57)  An electric wire feeding apparatus is provided
which is arranged to feed electric wires having an ex-
tended range of thickness. The electric wire feeding ap-
paratus (100) is provided in an electric wire length meas-
uring apparatus (A) for feeding an electric wire (200) de-
rived from an electric wire storage apparatus (B) by a
predetermined length to a forward machining apparatus
(C). This electric wire feeding apparatus (100) compris-
es a lower roller (121), which is provided on the lower
side of an electric wire path (111) extending in the front-
rear direction for receiving the electric wire (200) to ro-
tate around an axis extending in the width direction, and
an upper roller (131), which is provided on the upper
side of the electric wire path (111) to rotate around an
axis extending in the width direction. The electric wire
feeding apparatus is so structured that when atleast one
of the upper roller (131) and the lower roller (121) is en-
ergized toward the electric wire path (111), the upper
roller (131) and the lower roller (121) are rotatively driv-
en inversely to each other in such a way that the periph-
eral velocities of their outer circumferential faces are
substantially the same, and the electric wire received in
the electric wire path (111) is pressed by both the upper
roller (131) and the lower roller (121) to be forwarded.

Electric wire feeding apparatus and electric wire length measuring apparatus having the
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Description

[0001] The present invention relates to electric wire
feeding apparatus for feeding electric wire derived from
an electric wire storage apparatus.

[0002] The present invention also relates to electric
wire length measuring apparatus which include an elec-
tric wire feeding apparatus.

[0003] Embodiments of the present invention belong
to a technical field of electric wire feeding apparatus that
is used in production of wire harnesses and electric wire
length measuring apparatus having the same, and can
provide an electric wire feeding apparatus, of which
thickness range of electric wires that can be fed to a
machining apparatus is expanded as much as possible
thus which can reliably feed electric wires ranging from
thin ones to thick ones, and to an electric wire length
measuring apparatus having the same.

[0004] Japanese Unexamined Patent publication He-
isei 10-212068 discloses a mechanism for selectively
delivering the required number and kinds of electric
wires, corresponding to machining requirements, from
an electric wire supply to feed them in required length
to electric wire machines such as insulation displace-
ment terminating machine or welding machine. Said
mechanism comprises a sizing roller part, which sizes
said plurality of electric wires and feeds them to said
machines, and a prefeed part into which electric wires
are fed from said electric wire supply. The publication
discloses the electric wire feeding mechanism in plural
kinds of electric wire machining equipment, wherein a
plurality of pallets into which electric wires are to be fed
by said prefeed part are provided, the required number
and kinds of electric wires corresponding to said ma-
chining requirements can be fed from the prefeed part
into the respective pallets, and each pallet is made to
be selectively involved with the sizing feed roller of said
sizing roller part so as to feed the required electric wires
in the pallet to said machine. The publication also dis-
closes that the sizing roller part comprises the sizing
feed roller, which rotates for just the amount of electric
wire feeding to said machine, and a pressure roller,
which selectively connects electric wires, being fed by
the sizing feed roller, by insulation displacement.
[0005] Japanese Unexamined Patent publication He-
isei 10-241822 discloses an electric wire length meas-
uring apparatus for multi-electric-harness manufactur-
ing equipment. Said electric wire length measuring ap-
paratus comprises a plurality of line length measuring
rollers, and a plurality of electric motors. Each of said
line length measuring rollers is installed individually for
each of wires that form a plurality of lines in parallel, and
feeds by a predetermined length the wire independently
from each other in the feeding direction being the longi-
tudinal direction of the wires. Each of said electric mo-
tors rotates the length measuring roller of the line inde-
pendently from the others, and stops the length meas-
uring roller independently from the others when said
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predetermined length of the wire has been fed. Said plu-
rality of length measuring rollers are arranged on the
same straight line along the pitch direction perpendicu-
lar to said feeding direction. This publication discloses
that the line length measuring roller comprises a pres-
sure roller and a feed roller.

[0006] In these electric wire feeding mechanism and
electric wire length measuring apparatus, an electric
wire is fed by a predetermined length by rotating a roller
for a predetermined number of revolutions, or an electric
wire is fed by a predetermined length by providing a
measuring means such as an encoder and rotatively
driving the roller till the output of the measuring means
reaches a predetermined value. Such electric wire feed-
ing mechanism and electric wire length measuring ap-
paratus are required to have a thickness range of elec-
tric wires that can be fed as large as possible so that
wires ranging from thin ones to thick ones can be fed
reliably. However, when thick electric wires are handled,
due to the weight of the electric wire, slippage between
the electric wire and the rollers tends to occur easily,
and the amounts of slippage will become considerable,
thus the length of the electric wire fed will not be the
predetermined length. In such a case, the pressing forc-
es of the pressure rollers might be increased to prevent
slippage. However, if thin wires are to be fed by pressing
forces, deformation such as twisting may occur, pausing
problems in the subsequent machining on the ma-
chines.

[0007] Various aspects and features of the present in-
vention are defined in the appended claims.

[0008] The present invention was made in view of
these points. Embodiments of the present invention can
provide an electric wire feeding apparatus wherein both
the upper and lower rollers are rotatively driven to give
forces for feeding an electric wire forward to both the
lower roller and the upper roller substantially evenly,
rather than single-sided driving, namely, rotatively driv-
ing only the lower side roller of the pair of the upper and
lower rollers in the conventional electric wire feeding
mechanism and electric wire length measuring appara-
tus, thus electric wires are fed by a predetermined length
with precision without any slippage, the pressing forces
of the rollers are kept low, deformation or the like do not
occur even if the electric wire is thin, so as to provide an
electric wire feeding apparatus of which thickness range
of electric wires that can be fed is extended as wide as
possible and to provide an electric wire length measur-
ing apparatus having the same.

[0009] Accordingto an aspect of the presentinvention
an electric wire feeding apparatus is provided in an elec-
tric wire length measuring apparatus for feeding electric
wire derived from an electric wire storage apparatus by
a predetermined length to a forward machining appara-
tus. This electric wire feeding apparatus comprises a
lower roller provided on the lower side of an electric wire
path extending in the front-rear direction for receiving
the electric wire to rotate around an axis extending in
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the width direction and an upper roller provided on the
upper side of the electric wire path to rotate around an
axis extending in the width direction, and is so structured
that at least one of the upper roller and the lower roller
is energized toward the electric wire path, the upper roll-
er and the lower roller are rotatively driven inveresely to
each other in such a way that the peripheral velocities
of their outer circumferential faces are substantially the
same, and the electric wire received in the electric wire
path is pressed by both the upper roller and the lower
roller to be forwarded.

[0010] When an electric wire derived from the electric
wire storage is received by the electric wire path of this
electric wire feeding apparatus, said electric wire's lon-
gitudinal direction extending in the front-rear direction
thereof, the lower roller and the upper roller will contact
the electric wire with pressing forces, and when the up-
per roller and the lower roller are rotatively driven in-
versely to each other, the electric wire will be fed forward
to the machining apparatus.

[0011] In that case, as the upper roller and the lower
roller are rotatively driven in such a way that the periph-
eral velocities of their outer circumferential faces are
substantially the same, forces for feeding the electric
wire forward will be given substantially equally to the
lower roller and the upper roller. Hence even when an
electric wire is thick, the electric wire will be fed accu-
rately by the predetermined length to the machining ap-
paratus without causing any slippage. As the electric
wires hardly slip, it is possible to keep the pressing forc-
es of the rollers low. Accordingly, in case of a thin electric
wire, the wire will not undergo any deformation or the
like. Thus the thickness range of the electric wires that
can be fed can be extended as much as possible.
[0012] Accordingly, the electric wire feeding appara-
tus gives forces for feeding an electric wire forward sub-
stantially equally to both the lower roller and the upper
roller, can feed even a thick electric wire without any slip-
page or at least with reduced slippage by a predeter-
mined length with high precision, keeps low the pressing
forces of the rollers, and prevents or at least reduces
occurrence of deformation or the like in even thin electric
wires, and in turn, can extend the thickness range of
electric wires that can be fed as much as possible.
[0013] The electric wire feeding apparatus of the
present invention as described above may be so struc-
tured that at least one of the upper roller and the lower
roller is moved upward or downward to move away from
the electric wire path.

[0014] Withthis arrangement, when atleast one of the
upper roller and the lower roller is moved away from the
electric wire path, feeding of the electric wire will be
stopped. Hence the operation of the electric wire feeding
apparatus can be suspended while the rotative driving
force generator and the power transmission device are
kept running. Then, if, for example, plural pairs of the
upper roller and the lower roller are arranged in parallel
to each other and they share arotative driving force gen-
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erator and a power transmission device, the operation
of a specific upper roller or lower roller can be suspend-
ed.

[0015] The electric wire feeding apparatus of the
present invention as described above may be so struc-
tured that the lower roller and the upper roller are rota-
tively driven by a single rotative driving force generator
such as a motor via a power transmission device using
belt or chain.

[0016] With this arrangement, both the lower roller
and the upper roller can be rotatively driven by a single
rotative driving force generator.

[0017] An electric wire length measuring apparatus
according to an aspect of the present invention compris-
es an electric wire feeding apparatus of the above-men-
tioned invention, a measuring device for measuring a
value related to the rotation of the lower roller or the up-
per roller, and a controller for controlling the rotative driv-
ing of the lower roller and the upper roller so as to bring
the output of the measuring device to a predetermined
value.

[0018] In this electric wire length measuring appara-
tus, the rotative driving of the lower roller and the upper
roller is controlled by the controller so as to bring the
output of the measuring device to a predetermined val-
ue. In that case, effects similar to those obtained by the
electric wire feeding apparatus according to the present
invention as described above are obtained.

[0019] Accordingly, the electric wire length measuring
apparatus of the present invention provides effects sim-
ilar to those produced by the electric wire feeding appa-
ratus according to the present invention.

[0020] In the following, an embodiment of the electric
wire feeding apparatus of the present invention and an
embodiment of the electric wire length measuring appa-
ratus having the same will be described.

[0021] The invention will now be described by way of
example with reference to the accompanying drawings,
throughout which like parts are referred to by like refer-
ences, and in which:

Fig. 1is an enlarged side view illustrating an essen-
tial part of the electric wire feeding apparatus of the
electric wire length measuring apparatus of the em-
bodiment. The guide member is sectioned along a
plane facing in the width direction to reveal an elec-
tric wire path therein. The electric wire is shown by
an imaginary line. The respective pulleys and the
second belt are removed.

Fig. 2 is an enlarged side view illustrating an essen-
tial part of the electric wire length measuring appa-
ratus of the embodiment. The second belt is re-
moved. The electric wire is omitted.

Fig. 3 is an enlarged plan view illustrating a vicinity
of the arms of the electric wire feeding apparatus of
the electric wire length measuring apparatus of the
embodiment. The first belt is removed, and sub-
stantially the upper half of the second belt is cut
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away.
Fig. 4 is a reduced side view illustrating the electric
wire length measuring apparatus, an electric wire
storage apparatus and a machining apparatus of
the embodiment.

Fig. 5 is a rear view illustrating the electric wire
length measuring apparatus of the embodiment
seen from the rear thereof. The rotative driving force
generator, the idler pulley, the first belt and the sec-
ond belt are removed. The electric wires are omit-
ted.

Fig. 6 is a plan view illustrating a portion of the guide
part when the upper rollers, etc. are removed from
the electric wire length measuring apparatus of the
embodiment. As for the right half of the guide part,
the upper half of the guide part is removed. The first
belt is removed. The electric wires are omitted.
Fig. 7 is a block diagram illustrating the structure of
the electric wire length measuring apparatus of the
embodiment.

[0022] Inthe following, one embodiment of the electric
wire feeding apparatus of the present invention and one
embodiment of the electric wire length measuring appa-
ratus having the same will be described. A front-rear di-
rection, a width direction and a height direction all being
perpendicular to each other are assumed, and this ori-
entation is used in description. In the case of this em-
bodiment, with reference to Fig. 4, which is seen long
from side to side, the left-right direction of the diagram
is the front-rear direction, and the left of the diagram is
the front, and the right of the diagram is the rear. The
direction perpendicular to the plane of the paper of the
diagram is the width direction, and the top-bottom direc-
tion of the diagram is the height direction. As shown in
Fig. 4, an electric wire storage apparatus B is provided
at the rear of the electric wire length measuring appara-
tus A, and a machining apparatus C is provided at the
front of the electric wire length measuring apparatus A.
The electric wire length measuring apparatus A exhibits
a function of feeding, by a predetermined length, an
electric wire 200 being drawn out of the electric wire stor-
age apparatus B to the machining apparatus C located
at the front thereof. The machining apparatus C is pro-
vided with machining devices, for example, a insulation
displacement terminating machine, a crimping machine
and a welder to perform, for example, connecting the
electric wire 200 to a insulation displacement type con-
nector by insulation displacement, crimping the electric
wire 200 to a crimp-type contact, or welding the electric
wire 200 to a contact. Accordingly, the electric wire 200,
which is fed by the electric wire length measuring appa-
ratus A to the machining apparatus C by a predeter-
mined length is subjected to, for example, connecting to
a insulation displacement type connector by insulation
displacement, crimping to a crimp-type contact, wire
cutting, or other fabrication to produce a wire harness.
The electric wire storage apparatus B stores a neces-
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sary number of continuous electric wires 200 for produc-
ing a single wire harness, and the electric wires 200 are
arranged to be drawn forward while keeping substan-
tially parallel relationship in the width direction to each
other when subjected to pulling forces. As explained
above, the electric wire 200 may be plural or singular.
The method of storing the electric wire 200 is not limited,
but for example, it may be rolled.

[0023] The electric wire length measuring apparatus
A comprises an electric wire feeding apparatus 100, a
measuring apparatus 300 for measuring a value relating
to the rotation of a lower roller 121 or an upper roller
131, which will be described later, and a controller 400
for controlling the rotative driving of the lower roller 121
and the upper roller 131 to bring the output of the meas-
uring apparatus 300 to a predetermined value.

[0024] The electric wire feeding apparatus 100 is pro-
vided with a lower roller 121, which is provided on the
lower side of an electric wire path 111 extending in the
front-rear direction to receive an electric wire and rotates
around an axis extending in the width direction, and an
upper roller 131, which is provided on the upper side of
the electric wire path 111 and rotates around an axis ex-
tending in the width direction. In this case, the axis may
be a real shaft or a virtual axis indicating the center of
rotation. When a plurality of electric wires 200 are
present, the electric wire path 111, the lower roller 121
and the upper roller 131 are provided for each electric
wire 200. When the electric wire 200 is just one, one set
of them is provided.

[0025] In the case of this embodiment, the electric
wire feeding apparatus 100 is provided with a guide
member 110, and this guide member 110 is provided
with an electric wire path 111 extending in the front-rear
direction, and a continuous electric wire 200 being
drawn out of the electric wire storage apparatus B is so
received in this electric wire path 111 that it can shift in
the front-rear direction. The electric wire path 111 is a
space that the electric wire 100 passes through. The
electric wire path 111 is provided for each electric wire
200, and when a plurality of electric wire paths 111 are
provided, they are arranged, in the width direction, sub-
stantially in parallel to each other. In this embodiment,
the electric wire path 111 is formed by an internal space
of a hole that penetrates through the guide member 110.
However, the guide member may be provided with a
groove opening upward, and the electric path 111 may
be formed by an internal space of this groove. Strictly
speaking, the electric wire path 111 is formed by a part
of said internal space. The guide member 110 is provid-
ed with a lower side window 113, which opens the elec-
tric wire path 111 downward, and with an upper side win-
dow 112, which opens the electric wire path 111 upward,
so that the lower roller 121 and the upper roller 131 can
contact the electric wire 200 received in the electric wire
path 111. When the electric wire path 111 is formed by
an internal space of a groove that is open upward, the
path is provided with a lower side window only. As ex-
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plained in this embodiment, while the electric wire path
may be formed by an internal space of the guide mem-
ber, the electric wire path is not limited to an internal
space of an entity; the electric wire path may be speci-
fied as a space extending in the front-rear direction near
the electric wire feeding apparatus.

[0026] The lower roller 121 is so provided on a lower
shaft 122, which is provided on the lower side of the
guide member 110 and extends in the width direction,
that the lower roller 121 never shifts in relation to the
lower shaft 122. When a plurality of lower rollers 121 are
provided, as is the case of this embodiment the respec-
tive lower rollers 121 may be provided on the same low-
er shaft 122, or may be provided on different lower
shafts. The upper roller 131 is so provided on an upper
shaft 132, which is provided on the upper side of the
guide member 110 and extends in the width direction,
that the upper roller 131 never shifts in relation to the
upper shaft 132. When a plurality of upper rollers 131
are provided, as is the case of this embodiment the re-
spective upper rollers 131 may be provided on the same
upper shaft 132, or may be provided on different upper
shafts. Preferably, the lower roller 121 and the upper
roller 131 are provided with a groove for guiding the
electric wire 200 by concaving the outer circumferential
faces thereof in the radial direction so that the grooves
prevent the electric wire 200 from shifting away in the
width direction. Preferably, the grooves are formed in U-
letter shape or V-letter shape when seen in the front-
rear direction. Furthermore, preferably, the grooves are
provided with fine notches to prevent the electric wire
200 from slipping. The present invention includes an
embodiment wherein the radii of the outer circumferen-
tial faces of the lower roller and the upper roller are con-
stant in the width direction and no such groove is pro-
vided.

[0027] Itis so structured that at least one of the upper
roller 131 and the lower roller 121 is energized toward
the electric wire path 111, the upper roller 131 and the
lower roller 121 are driven to rotate inversely to each
other so that the peripheral velocities of the outer cir-
cumferences thereof are substantially the same, and the
electric wire 200 being received in the electric wire path
111 is pressed by both the upper roller 131 and the lower
roller 121 and fed forward (the feed direction of the elec-
tric wire is indicated by a single-line arrow in each dia-
gram). The expression that the upper roller 131 and the
lower roller 121 are driven to rotate inversely to each
other means that the upper roller 131 and the lower roller
121 are rotatively driven so that they rotate in different
rotational directions when seen in the axial direction.
The reason for this arrangement is that as the upper roll-
er 131 and the lower roller 121 are arranged on the up-
per side and the lower side of the electric wire path 111
to oppose each other, when they are driven to rotate in-
versely to each other, both rollers can exert forward-
pushing forces to the electric wire 200. The upper roller
131 and the lower roller 121 contact the electric wire with
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their outer circumferential faces. Accordingly, the pe-
ripheral velocities of the outer circumferential faces of
the upper roller 131 and the lower roller 121 will directly
become the feed velocity of the electric wire 200.

[0028] In the case of this embodiment, it is so struc-
tured that the upper roller 131 is energized toward the
electric wire path 111, namely, downward. To be more
precise, the electric wire feeding apparatus 100 is pro-
vided with an arm shaft 142 extending in the width di-
rection. An intermediate part of an arm 141 is so provid-
ed on the arm shaft 142 that the intermediate part can
rotate around the arm shaft 142, and an upper shaft 132
is so provided at one end of the arm 141 that the upper
shaft can rotate. A plurality of arms 141 are provided
according to the number of the electric wires 200, and
each arm 141 is provided with the upper shaft 132. How-
ever, if it is not required to stop operation of a specific
upper roller or a specific lower roller, the number of the
arms can be set at an appropriate one and the number
of the upper shafts may be reduced to one, namely, one
common upper shaft. The electric wire feeding appara-
tus 100 is so structured that the apparatus 100 is pro-
vided with an actuator 143, which expands or contracts,
such as hydraulic or pneumatic cylinder, a telescopic ac-
tuating part thereof is connected to the other end of the
arm 141, the arm 141 is made to swing by the operation
of the actuator 143 and, in turn, the upper roller 131 is
energized toward the electric wire path 111 to press the
electric wire 200 in the electric wire path 111 (the move-
ment of the upward double-line arrow of Fig. 2). In this
embodiment, with such a structure, the upper roller is
energized toward the electric wire path 111. However,
besides that, it may be so structured that the upper roller
is enabled to shift substantially vertically, and the upper
roller is energized toward the electric wire path 111 by
means of an elastic member such as a spring. In stead
of energizing the upper roller 131 toward the electric
wire path 111, it may be so structured that the lower roller
is energized toward the electric wire path, or it may be
so structured that both the upper roller and the lower
roller are energized toward the electric wire path.

[0029] Itis so structured that at least one of the upper
roller 131 and the lower roller 121 shifts upward or down-
ward to move away from the electric wire path 111. In
the case of this embodiment, because it is structured as
described above, when the actuator 143 is made to op-
erate in the direction opposite to that mentioned above,
the arm 141 will be swung and the upper roller 141 will
shift upward to move away from the electric wire path
111 (the movement of the downward double-line arrow
of Fig. 2). In this embodiment, which such a structure,
the upper roller 131 is designed to move away from the
electric wire path 111. Besides that, however, for exam-
ple, it may be so structured that the upper roller is ena-
bled to shift substantially vertically and the upper roller
is shifted to move away from the electric wire path.
Moreover, in stead of the structure that the upper roller
131 is enabled to shift upward to move away from the
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electric wire path 111, it may be so structured that the
lower roller is enabled to shift downward to move away
from the electric wire path, or it may be so structured
that both the upper roller and the lower roller are enabled
to shift upward or downward to move away from the
electric wire path.

[0030] The upper roller and the lower roller are driven
to rotate inversely to each other by a well-known rotative
driving force generator such as a motor in such a way
that the peripheral velocities of their outer circumferen-
tial faces are substantially the same. The upper roller
and the lower roller may be driven to rotate by their re-
spective dedicated rotative driving force generators, or
both the rollers may be rotatively driven by a single com-
mon rotative driving force generator. When necessary,
a well-known power transmission device is provided be-
tween the upper/lower roller and the rotative driving
force generator.

[0031] In the case of this embodiment, it is so struc-
tured that the lower roller 121 and the upper roller 131
are rotatively driven by the rotative driving power gen-
erator 150 such as a single motor via a power transmis-
sion device 160 using belt or chain. To be more precise,
the driving shaft of the rotative driving force generator
150 is provided with a driving pulley 161, the lower shaft
122 is provided with a lower pulley 162 for driving the
lower roller 121, the arm shaft 142 is provided with an
upper pulley 163 for driving the upper roller 131, and the
electric wire feeding apparatus 100 is provided with an
idler pulley 164 that rotates around a shaft extending in
the width direction, and a first belt 167 is passed around
these pulleys. In this case, the first belt 167 is so passed
around that the inner circumferential face of the first belt
167 contacts the outer circumferential face of either one
of the lower pulley 162 and the upper pulley 163 and the
outer circumferential face of the first belt 167 contacts
the outer circumferential face of the other pulley, and
with this arrangement, the lower pulley 162 and the up-
per pulley 163 are rotatively driven inversely to each oth-
er when seen in the axial direction. The upper shaft may
be directly driven by the upper pulley, however, in the
case of the embodiment, as the upper shaft 132 is pro-
vided on the arm 141 that swings, the arm shaft 142 is
rotatively driven by the upper pulley 163, and this rota-
tion is transmitted to the upper shaft 132. To be more
precise, it is so structured that the arm shaft 142 is pro-
vided with a fixed side pulley 165, the upper shaft 132
is provided with a moving side pulley 166, a second belt
168 is passed around the fixed side pulley 165 and the
moving side pulley 166, and the rotation of the arm shaft
142 is transmitted to the moving side pulley 166 without
altering the direction of rotation. Thus, the driving pulley
161, the lower pulley 162, the upper pulley 163, the idler
pulley 164, the fixed side pulley 165, the moving side
pulley 166, the first belt 167 and the second belt 168
constitute the power transmitting device 160 using belt
or chain. Preferably, the first belt and the second belt
are toothed belts having teeth on both the inner circum-
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ferential face and the outer circumferential face from the
viewpoint of accurately maintaining the rotational
phase, however, any belt such as a flat belt may be
used. In place of belts, chains may be used, and in that
case, each pulley is replaced by a sprocket. In the dia-
gram, it is a tension pulley that is provided in an inter-
mediate part of the arm 141. This tension pulley is to
adjust the tension in the second belt 168. It is provided
as one thinks fit, when necessary.

[0032] The measuring device 300 exhibits a function
of measuring a value that relates to the rotation of the
lower roller 121 or the upper roller 131. The value that
relates to the rotation of the lower roller 121 or the upper
roller 131 is a state quantity that is substantially propor-
tional to the number of revolutions of the lower roller 121
or the upper roller 131. In the case of this embodiment,
the measuring device 300 is a sensor such as an en-
coder, which detects the number of revolutions of the
driving shaft of the rotative driving force generator 150.
As for the measuring apparatus, a sensor or the like,
which detects the number of revolutions of a rotating
part of the rotative driving force generator 150 or the
power transmission device 160, may be used.

[0033] The controller 400 consists of, for example, an
electric circuit and exhibits a function of receiving the
output of the measuring device 300 and controlling the
rotative driving of the lower roller 121 and the upper roll-
er 131 so as to bring the output of the measuring device
300 to a predetermined value. The control of the rotative
driving of the lower roller 121 and the upper roller 131
is given by signals outputted by the controller 400 to the
rotative driving force generator 150. Through this con-
trol, the electric wire 200 can be fed by a predetermined
length to the machining apparatus C. In stead of such a
control method, the number of revolutions of the rotative
driving force generator 150, which is required to feed
the electric wire 200 by a predetermined length, may be
calculated, and the rotative driving force generator 150
may be controlled to rotate by only this number of rev-
olutions. The control methods of the electric wire length
measuring apparatus A having the electric wire feeding
apparatus of the present invention are not limited to
these methods.

[0034] Accordingly, in this electric wire feeding appa-
ratus 100, when the electric wire 200 from the electric
wire storage apparatus B is received in the electric wire
path 111, the longitudinal direction of the electric wire
200 extending in the front-rear direction, the lower roller
121 and the upper roller 131 will contact the electric wire
200 with pressing forces, and when the upper roller 131
and the lower roller 121 are rotatively driven inversely
to each other, the electric wire 200 will be fed to the for-
ward machining apparatus C.

[0035] In that case, as the upper roller 131 and the
lower roller 121 are rotatively driven in such a way that
the peripheral velocities of their outer circumferential
faces are substantially the same, forces for feeding the
electric wire 200 forward will be given substantially
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equally to the lower roller 121 and the upper roller 131.
Hence even when the electric wire 200 is thick, the elec-
tric wire will be fed accurately by the predetermined
length to the machining apparatus C without causing
any slippage, and the machining position for the electric
wire 200 will be obtained accurately on the machining
apparatus C, for example, a cutting position of the elec-
tric wire 200, a insulation displacement position to a in-
sulation displacement type connector, a crimping posi-
tion to a crimp-type contact. Moreover, as the electric
wire 200 hardly slips, itis possible to keep low the press-
ing forces of the upper roller 131 and the lower roller
121. Hence even when the electric wire 200 is thin, the
electric wire 200 will not undergo deformation. As a re-
sult, the thickness range of electric wires 200 that can
be fed will be extended as much as possible.

[0036] The present invention includes an embodi-
ment wherein at least one of the upper roller and the
lower roller is energized toward the electric wire path
while the upper roller and the lower roller are arranged
to remain in the vicinity of the electric wire path. How-
ever, in the case of the above-mentioned embodiment,
it is so structured that at least one of the upper roller 131
and the lower roller 121 is moved upward or downward
to move away from the electric wire path 111. With this
arrangement, when at least one of the upper roller 131
and the lower roller 121 moves away from the electric
wire path 111, the feeding of the electric wire 200 will be
stopped, hence the operation of the electric wire feeding
apparatus 100 can be suspended while the rotative driv-
ing force generator 150 and the power transmission de-
vice 160 are kept rotating. Accordingly, when, for exam-
ple, plural pairs of the upper roller 131 and the lower
roller 121 are arranged in parallel to each other and they
share arotative driving force generator 150 and a power
transmission device 160, the feeding of the electric wire
200 can be stopped by suspending the operation of a
specific upper roller 131 or lower roller 121.

[0037] The present invention includes an embodi-
ment wherein the lower roller and the upper roller are
rotatively driven by a plurality of rotative driving force
generators such as motors and an embodiment wherein
no power transmission device intervenes. However, in
the case of the above-mentioned embodiment, it is so
arranged that the lower roller 121 and the upper roller
131 are rotatively driven by a single rotative driving force
generator 150 such as a motor via the power transmis-
sion device 160 using belt or chain. With this arrange-
ment, the lower roller 121 and the upper roller 131 can
be rotatively driven by the single rotative driving force
generator 150.

[0038] The presentinvention is not limited by the em-
bodiments described so far, and includes other embod-
iments that are substantially identical to them. Moreo-
ver, embodiments wherein various modifications de-
scribed above are combined appropriately are included
in the present embodiment.
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Claims

1. An electric wire feeding apparatus (100) provided
in an electric wire length measuring apparatus (A)
for feeding electric wire (200) derived from an elec-
tric wire storage apparatus (B) by a predetermined
length to a forward machining apparatus (C), the
electric wire feeding apparatus (100) comprising

a lower roller (121) provided on the lower side
of an electric wire path (111) extending in the front-
rear direction for receiving the electric wire (200) to
rotate around an axis extending in the width direc-
tion, and an upperroller (131) provided on the upper
side of the electric wire path (111) to rotate around
an axis extending in the width direction, and

being so structured that at least one of the up-
per roller (131) and the lower roller (121) is ener-
gized toward the electric wire path (111), the upper
roller (131) and the lower roller (121) are rotatively
driven inveresely to each other in such a way that
the peripheral velocities of their outer circumferen-
tial faces are substantially the same, and the elec-
tric wire (200) received in the electric wire path (111)
is pressed by both the upper roller (131) and the
lower roller (121) to be forwarded.

2. The electric wire feeding apparatus (100) as recited

in claim 1, wherein the electric wire feeding appa-
ratus (100) being so structured that

at least one of the upper roller (131) and the
lower roller (121) is moved upward or downward to
move away from the electric wire path (111).

3. The electric wire feeding apparatus (100) as recited

in claim 1 or claim 2, wherein the electric wire feed-
ing apparatus (100) being so structured that

the lower roller (121) and the upper roller
(131) are rotatively driven by a single rotative driv-
ing force generator (150) such as a motor via a pow-
er transmission device (160) using belt or chain.

4. An electric wire length measuring apparatus (A)

comprising

an electric wire feeding apparatus (110) of any
of claim 1 through claim 3,

ameasuring device (300) for measuring a val-
ue related to the rotation of the lower roller (121) or
the upper roller (131), and

a controller (400) for controlling the rotative
driving of the lower roller (121) and the upper roller
(131) so as to bring the output of the measuring de-
vice (300) to a predetermined value.
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