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(54) TERMINAL CONNECTION BAND, METHOD FOR PRODUCING CRIMPED TERMINAL, WIRE 
CRIMPING DEVICE, AND WIRE CRIMPING METHOD

(57) The terminal connection strip 100 includes: a
carrier 150 formed in a strip shape; and a plurality of
terminal fittings 110 which project from at least one edge
side of the carrier 150 in a width direction. The terminal
fitting 110 includes a crimping section 130 which con-
nects by crimping at least a conductor tip 201a of an
insulated wire 200 provided with the conductor tip 201a
where a conductor 201 is covered with an insulating cover
202 and the conductor 201 is exposed by peeling off the
insulating cover 202 on a distal end side of the insulated
wire 200 to the terminal fitting 110. The crimping section
130 is formed into a hollow shape which allows the in-
sertion of at least the conductor tip 201a from a proximal
end side of the crimping section 130 and allows the crimp-
ing section 130 to surround the conductor tip 201a.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a terminal con-
nection strip which is used in manufacturing a crimp ter-
minal mounted on a connector of an automobile-use wire
harness or the like, for example, and is constituted of a
carrier formed in a strip shape and a plurality of terminal
fittings projecting from at least one end side of the carrier
in the width direction by way of press working of a base
material. The present invention also relates to a method
of manufacturing a crimp terminal which is manufactured
using the terminal connection strip. The present invention
also relates to a wire crimping device and a wire crimping
method where a crimp terminal of a terminal connection
strip which is constituted of a carrier formed in a strip
shape and a plurality of crimp terminals projecting from
at least one end side of the carrier in the width direction
is connected by crimping to a conductor tip formed by
exposing a conductor by peeling off an insulating cover
on a distal end side of an insulated wire.

BACKGROUND ART

[0002] An electric device on an automobile or the like
is connected with other electric devices and a power
source device via a wire harness formed by binding in-
sulated wires thus constituting an electric circuit. In such
a constitution, the wire harness is connected with the
electric devices and the power source device by connect-
ing connectors which are mounted on these components
to each other.
[0003] With respect to these connectors, a crimp ter-
minal which is connected to the insulated wire by crimping
is incorporated in the inside of the connector. A female
connector and a male connector which are connected to
each other in the concave and convex relationship are
configured to be engaged with each other by fitting en-
gagement. Such connectors are used in many connec-
tion places where the wire harness is connected with the
electric device and the power source device. Accordingly,
a large number of crimp terminals are used in various
places in the vehicle.
[0004] Such connectors are used under various envi-
ronments and hence, there may be a case where unin-
tended moisture adheres to a surface of the insulated
wire due to condensation brought about by a change in
ambient temperature or the like. There is a drawback
that, when moisture intrudes into the inside of the con-
nector along the surface of the insulated wire, a surface
of a wire conductor exposed from a distal end of the in-
sulated wire corrodes.
[0005] In view of the above, with respect to a crimp
terminal, to prevent moisture from intruding into the inside
of a crimping section which crimps a wire conductor, un-
like an open-barrel-type crimp terminal where wire con-
ductor inserted into a crimping section is not surrounded

by the crimping section over the whole circumference,
there has been proposed a closed-barrel-type crimp ter-
minal provided with a cylindrical crimping section which
crimps a wire conductor inserted into the inside of the
crimping section in the form that the wire conductor is
surrounded over the whole circumference.
[0006] Such a closed-barrel-type crimp terminal has
been individually manufactured by molding, brazing or
the like. In connecting the crimping section to the wire
conductor by crimping, such connection is performed us-
ing continuous crimp terminals described in Patent Doc-
ument 1, for example.
[0007] This will be described in more detail. The con-
tinuous crimp terminals are a resin-made integral body
formed of cylindrical sleeves which individually hold
crimp terminals in fitting engagement, and a connection
belt which connects these sleeves to each other.
[0008] In connecting the crimping sections to the wire
conductors by crimping using such continuous crimp ter-
minals, the connection belt is fed to dies of an automatic
crimping machine for respective sleeves in a state where
the crimping sections of the respective crimp terminals
are held in the sleeves by fitting engagement, and the
crimping section and the wire inserted into the crimping
section are connected to each other by crimping one by
one by the dies for respective sleeves.
[0009] However, as described above, in the conven-
tional method of manufacturing a closed-barrel-type
crimp terminal, the closed-barrel-type crimp terminal is
manufactured by molding one by one and hence, also at
the time of crimping the wire, it is necessary to hold the
crimping section of the closed-barrel-type crimp terminal
in the sleeve of the continuous crimp terminals by fitting
engagement individually. Accordingly, the manufactur-
ing efficiency of a closed-barrel-type crimp terminal pro-
vided with a hollow crimping section is remarkably low.
[0010] On the other hand, in a case of the open-barrel-
type crimp terminal, for example, a crimping section is
crimped to an insulated wire using a device such as a
terminal crimping device disclosed in Patent Document 2.
[0011] To be more specific, a terminal connection strip
which is formed as an integral body consisting of a carrier
having a strip shape and a plurality of crimp terminals
which are provided to at least one edge side of the carrier
in the width direction by way of connecting portions in a
chained manner is paid off from a reel, is intermittently
fed to a terminal crimping device and, at the same time,
an insulated wire is arranged in the inside of the crimp
terminal. Thereafter, a crimping section is caulked by an-
vils (6, 7) and crimpers (14, 15) so that the crimping sec-
tion is crimped to a conductor thus connecting the crimp
terminal to an insulated wire. At the same time, the crimp
terminal and the carrier are separated from each other
by a slide cutter (5) and hence, wire connection structural
body can be continuously manufactured on a mass pro-
duction basis.
[0012] On the other hand, in a case of the closed-bar-
rel-type crimp terminal, to arrange the insulated wire in
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the crimping section of the crimp terminal, it is necessary
to insert a conductor tip of the insulated wire through an
insertion opening formed on a proximal end side of the
crimping section. However, in inserting the conductor tip
into the inside of the crimping section, the conductor tip
and the slide cutter (5) which is arranged so as to sand-
wich the carrier interfere with each other thus giving rise
to a drawback that the conductor tip cannot be inserted
into the inside of the crimping section.
[0013] Accordingly, in the case of the closed-barrel-
type crimp terminal, it is impossible to manufacture the
wire connection structural body by sequentially connect-
ing the crimp terminal to the insulated wire while sequen-
tially conveying the terminal connection strip having a
strip shape and hence, there is no other way but to man-
ufacture the wire connection structural body individually
using a method such as brazing or casting thus giving
rise to a drawback that the wire connection structural
body cannot be efficiently manufactured.

PRIOR ART DOCUMENTS

PATENT DOCUMENTS

[0014]

Patent Document 1: Japanese Utility-Model Publi-
cation No. 2-35196
Patent Document 2: Japanese Unexamined Utility-
Model Publication No. 7-27086

SUMMERY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0015] The present invention has been made in view
of the above-mentioned drawbacks, and it is an object
of the present invention to provide a terminal connection
strip and a method of manufacturing a crimp terminal by
which a crimp terminal provided with a hollow crimping
section having high quality and excellent water-blocking
performance and excellent conductivity can be efficiently
manufactured, and a wire crimping device and wire
crimping method which can surely and efficiently crimp
a hollow crimping section of a closed-barrel-type crimp
terminal and a conductor tip inserted into the crimping
section.

SOLUTION TO THE PROBLEMS

[0016] The present invention is directed to a terminal
connection strip which includes: a carrier formed in a strip
shape; and a plurality of terminal fittings which project
from at least one edge side of the carrier in a width di-
rection, wherein each of the terminal fittings includes a
crimping section which connects by crimping at least a
conductor tip of an insulated wire provided with the con-
ductor tip where a conductor is exposed by peeling off

an insulating cover on a distal end side of the insulated
wire to the terminal fitting, wherein the crimping section
is formed into a hollow shape which allows the insertion
of at least the conductor tip from a proximal end side of
the crimping section and allows the crimping section to
surround the conductor tip.
[0017] Due to the above-mentioned constitution, the
terminal connection strip is configured such that the plu-
rality of terminal fittings each provided with a hollow
crimping section are connected to the carrier and hence,
the terminal fittings are configured to be intermittently fed
along the long length direction of the carrier. Accordingly,
high-quality crimp terminals each provided with the hol-
low crimping section can be efficiently manufactured.
[0018] The conductor may be formed of a stranded
wire formed by stranding raw wires or may be formed of
a single wire. Further, the conductor may be made of the
same metal as a crimp terminal which is made of a copper
alloy, for example. Further, the conductor may be made
of a dissimilar metal such as aluminum or an aluminum
alloy which is a less noble metal with respect to a metal
for forming the crimp terminal.
[0019] As one mode of the present invention, the ter-
minal connection strip may be configured that, in the
crimping section, a crimping base material which corre-
sponds to the crimping section of the terminal fitting is
bent around an axis of the terminal fitting, and a welded
portion which is formed by welding opposedly-facing
edge portions which face each other in an opposed man-
ner is formed along a long length direction of the terminal,
and at least a proximal end side of the welded portion in
the terminal long length direction is formed at a place
which is not disposed on the same plane as a carrier
surface of the carrier in a circumferential direction of the
crimping section.
[0020] Due to the above-mentioned constitution, a
high-quality crimp terminal provided with a hollow crimp-
ing section can be manufactured efficiently and, at the
same time, the crimping section can be crimped to the
conductor tip in a crimped state with excellent water-
blocking performance.
[0021] The welding of the opposedly-facing edge por-
tions of the crimping base material to each other is de-
scribed in detail hereinafter by assuming, for example, a
case where the welding is performed using a heat im-
parting means (energy generating means) which imparts
heat to the opposedly-facing edge portions such as a
laser welding means.
[0022] In moving the heat imparting means along a
long length direction of the crimping section so as to weld
the opposedly-facing edge portions of the crimping base
material, the heat imparting means may move on the
carrier surface after passing the proximal end side of the
crimping section. Even in such a case, by forming at least
the proximal end side of the welded portion in the terminal
long length direction at the place which is not disposed
on the same plane as the carrier surface of the carrier,
a damage which is given to a connection portion that
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connects the terminal fitting, the carrier or the like can be
decreased. Further, there is no possibility that the con-
nection portion that connects the terminal fitting is melted
or cut and hence, it is possible to ensure the reliability of
a connection state of the terminal connection strip where
the crimping section and the carrier are connected with
each other.
[0023] Accordingly, the opposedly-facing edge por-
tions can be surely welded to each other without forming
a gap up to the proximal end side of the crimping section
in the long length direction and hence, the crimping sec-
tion can be accurately formed into a hollow shape where-
by a high-quality crimp terminal provided with a hollow
crimping section having excellent water-blocking per-
formance can be formed.
[0024] Further, in the terminal connection strip where
the plurality of terminal fittings are connected to the strip-
shaped carrier, the crimping section of the terminal fitting
can be welded in a hollow shape and hence, high-quality
crimp terminals can be efficiently manufactured on a
mass-production basis.
[0025] As one mode of the present invention, the ter-
minal connection strip may be configured such that a
positioning hole which allows the insertion of a position-
ing pin which positions the carrier is arranged for every
connection portion which connects the terminal fitting to
the carrier in the long length direction.
[0026] With the use of the above-mentioned position-
ing hole, by sliding the positioning pin along the long
length direction of the carrier in a state where the posi-
tioning pin is inserted into the positioning hole, the carrier
can be fed at fixed intervals (predetermined pitches).
[0027] Further, for welding the opposedly-facing edge
portions which is obtained by bending the crimping base
material around the axis of the terminal fitting to face
each other in an opposed manner, at the time of imparting
heat to the opposedly-facing edge portions by the heat
imparting means along the long length direction of the
crimping section, using the hole center, for example, of
the positioning hole positioned on the extension of the
opposedly-facing edge portions as a target, it is possible
to make the heat imparting means accurately travel along
the opposedly-facing edge portions such that the heat
imparting means is not positionally displaced with respect
to the opposedly-facing edge portions.
[0028] Accordingly, a high-quality crimp terminal pro-
vided with a hollow crimping section having no gap at the
opposedly-facing edge portions can be formed and, at
the same time, the opposedly-facing edge portions of the
hollow crimping section can be accurately and easily
welded to each other and hence, crimp terminals can be
manufactured efficiently on a mass production basis.
[0029] The positioning hole may be formed into a cir-
cular shape as viewed from the front side such as a per-
fect circle or an elliptical circle. Further, the positioning
hole may be formed into an elongated shape, a polygonal
shape, a tongue shape or a so-called home-base shape
where a quadrangular shape and a triangular shape have

made respective predetermined one sides thereof agree
with each other.
[0030] As a target to be a terminal point of a trajectory
along which a laser emitting part Fw1 moves at the time
of applying welding to the crimping section, a notch may
be formed at an edge portion of the positioning hole, an
arrow or the like may be printed on the edge portion of
the positioning hole, or a recessed portion or a projecting
portion may be formed on the edge portion of the posi-
tioning hole.
[0031] As one mode of the present invention, the ter-
minal connection strip may be configured such that, out
of the positioning hole provided in plural, a positioning
hole for every predetermined number of terminal fittings
is formed into a hole shape different from a hole shape
of other positioning holes.
[0032] Due to the above-mentioned constitution, by
changing shapes of the positioning holes having different
hole shapes corresponding to the number of lots (pitch)
at which the terminal fittings connected to the carrier are
fed, at a unit of lots at which the terminal fittings are fed,
the plurality of terminal fittings included in the lot can be
easily identified. Accordingly, for example, the terminal
fitting having a defect can be accurately and readily iden-
tified.
[0033] The present invention is also directed to a ter-
minal connection strip which includes: a carrier formed
in a strip shape; and a plurality of terminal fittings which
project from at least one edge side of the carrier in a width
direction, wherein each of the terminal fittings includes a
crimping section which connects by crimping at least a
conductor tip of an insulated wire provided with the con-
ductor tip where a conductor is exposed by peeling off
an insulating cover on a distal end side of the insulated
wire to the terminal fitting, wherein the crimping section
is formed of: a crimping-section bottom surface; and bar-
rel members which, in a state where crimping base ma-
terials which correspond to the crimping section of the
terminal fitting are bent around an axis of the terminal
fitting, project toward the outside in a terminal width di-
rection from the crimping-section bottom surface such
that opposedly-facing edge portions where the crimping
base materials face each other in an opposed manner
are not disposed on the same plane as a carrier surface
of the carrier.
[0034] Due to the above-mentioned constitution, in a
state where the crimping base materials which corre-
spond to the crimping section of the terminal fitting are
bent about the axis of the terminal fitting, the barrel mem-
bers provided to the crimping section are arranged such
that the opposedly-facing edge portions where the crimp-
ing base materials face each other in an opposed manner
are not dispose on the same plane as the carrier surface
of the carrier.
[0035] When heat is imparted to the opposedly-facing
edge portions by the heat imparting means along the long
length direction of the crimping section so as to weld the
opposedly-facing edge portions where the crimping base
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materials face each other in an opposed manner, there
may be a case where the heat imparting means passes
a proximal end side of the crimping section in the long
length direction and reaches a connection portion be-
tween the carrier and the terminal fitting. Even in such a
case, due to the above-mentioned constitution, a focal
point of a laser which is focused on the opposedly-facing
edge portions is not on the carrier surface and hence,
there is no possibility that the connection portion is inad-
vertently melted or cut due to heat generated from the
heat imparting means.
[0036] Accordingly, the opposedly-facing edge por-
tions can be reliably welded to a proximal end side of the
crimping section in the longitudinal direction and hence,
the crimping section can be accurately formed into a hol-
low shape whereby a high-quality crimp terminal provid-
ed with a hollow crimping section having excellent water-
blocking performance can be formed.
[0037] The present invention is also directed to a meth-
od of manufacturing a crimp terminal which includes: a
blanking step where a terminal connection strip which is
formed of a carrier formed in a strip shape and a plurality
of terminal fittings which project from at least one edge
side of the carrier in a width direction is blanked from a
base material; a bending step in which each of the ter-
minal fittings is formed into a stereoscopic shape by
bending the terminal fitting in a planner shape; a welding
step in which a crimping base material of the terminal
fitting which corresponds to a crimping section which con-
nects by crimping at least a conductor tip of an insulated
wire provided with the conductor tip formed by exposing
a conductor by peeling off an insulating cover on a distal
end side of the insulated wire is bent about an axis of the
terminal fitting, and opposedly-facing edge portions of
the crimping base material are welded to each other; and
a separation step in which the terminal fitting is separated
from the carrier, the steps being performed in the order,
wherein a cylindrical bending step is performed in the
bending step such that a crimping-section corresponding
portion of the crimping base material is bent into a cylin-
drical shape where the opposedly-facing edge portions
which face each other in a circumferential direction of the
crimping base material face each other in an opposed
manner at a position which is not disposed on the same
plane as a carrier surface of the carrier so that at least
the conductor tip is insertable into the crimping section
from a proximal end side of the crimping section and is
configured to be surrounded by the crimping section, and
a long-length-direction welding step is performed in the
welding step such that the opposedly-facing edge por-
tions are welded by a laser along a long length direction
of the crimping base material from a position away from
the opposedly-facing edge portions of the crimping base
materials by a distance which falls within a welding al-
lowable threshold value by a laser beam.
[0038] Due to the above-mentioned manufacturing
method, the opposedly-facing edge portions can be sure-
ly welded to a proximal end side of the crimping section

in the long length direction and hence, the crimping sec-
tion can be accurately formed into a hollow shape where-
by a high-quality crimp terminal provided with a hollow
crimping section having excellent water-blocking per-
formance and conductivity can be formed.
[0039] Further, in the long-length-direction welding
step, at the time of moving the heat imparting part in the
long length direction of the crimping section, there may
be a case where the heat imparting means passes the
proximal end side of the crimping section and reaches a
position above the carrier surface. Even in such a case,
a focal point of laser welding is not on the carrier surface
and hence, there is no possibility that the connection por-
tion that connects the terminal fitting is inadvertently melt-
ed or cut. Accordingly, in the terminal connection strip
where the plurality of terminal fittings are connected to
the strip-shaped carrier, the crimping section of the ter-
minal fitting can be welded in a hollow shape so that high-
quality crimp terminals can be efficiently manufactured
on a mass-production basis.
[0040] In the above-mentioned method of manufactur-
ing a crimp terminal, "a position away from the opposedly-
facing edge portions of the crimping base material by a
distance which falls within a welding allowable threshold
value by a laser beam" is not limited to a position at which
a focal point of laser welding is on the opposedly-facing
edge portions of the crimping base material, and includes
a position which is slightly displaced from the position at
which a focal point of laser welding is on the opposedly-
facing edge portions provided that the opposedly-facing
edge portions of the crimping base material can be weld-
ed by a laser beam.
[0041] The present invention is also directed to a wire
crimping device which connects by crimping an insulated
wire where a conductor is covered with an insulating cov-
er and a wire tip is formed by exposing the conductor by
peeling off the insulating cover on a distal end side of the
insulated wire, and a closed-barrel-type crimp terminal
provided with a hollow crimping section which allows the
connection by crimping of the wire tip to each other due
to crimping between the crimping section and the wire
tip, the wire crimping device including: a carrier cutting
means which separates the crimp terminal from a termi-
nal connection strip which is constituted of a carrier
formed in a strip shape, and the crimp terminal provided
in plural each of which is connected at a wire insertion
opening side thereof which opens to allow the insertion
of the wire tip into the inside of the crimping section in a
terminal axis direction to the carrier in a projecting man-
ner along a carrier width direction, the crimp terminals
connected to the carrier by way of connecting portions
at predetermined intervals in a carrier long length direc-
tion; and a crimping means which crimps the crimping
section into the inside of which the wire tip is inserted
through the wire insertion opening, wherein the carrier
cutting means is configured to slide from a standby po-
sition which overlaps with the wire insertion opening in a
carrier thickness direction to a cutting position which is
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on a side opposite to a side where the crimping section
is provided with respect to the carrier and does not over-
lap with the wire insertion opening, and to shear the con-
necting portion in the carrier thickness direction.
[0042] In the above-mentioned wire crimping device,
the carrier cutting means is slidably moved from the
standby position to the cutting position and to shear the
connecting portion in the carrier thickness direction. Ac-
cordingly, in a state where the carrier cutting means is
arranged at the cutting position, there is no possibility
that the wire tip and the carrier cutting means interfere
with each other and hence, the wire tip can be surely
inserted into the inside of the crimping section through
the wire insertion opening.
[0043] As a result, the hollow crimping section of the
closed-barrel-type crimp terminal and the conductor tip
inserted into the crimping section can be surely and ef-
ficiently crimped to each other.
[0044] Accordingly, the crimp terminal can be separat-
ed from the terminal connection strip and, at the same
time, the wire tip can be surely inserted into the hollow
crimping section and the wire tip and the crimping section
can be surely crimped to each other and hence, the wire
connection structural body formed by connecting the
closed-barrel-type crimp terminal and the insulated wire
to each other can be continuously manufactured thus
realizing the mass production of the wire connection
structural bodies.
[0045] The above-mentioned hollow crimping section
may be formed of a circular or angular cylindrical crimping
section. Further, the hollow crimping section may be
formed of a circular or an angular cylindrical crimping
section where an end portion of the crimping section on
a side opposite to the wire insertion opening is sealed.
[0046] As one mode of the present invention, the wire
crimping device may further include a terminal holding
means which holds the crimp terminal.
[0047] Due to the above-mentioned constitution, in a
state where the crimp terminal is held by the terminal
holding means, for example, the crimp terminal can be
separated from the carrier, the wire tip can be inserted
into the inside of the crimping section through the wire
insertion opening which opens toward a carrier side in
the terminal axis direction of the crimping section, and
the crimping section and the wire tip inserted into the
inside of the crimping section through the wire insertion
opening can be crimped to each other. Accordingly, these
steps can be performed in a stable manner and hence,
a high-quality wire connection structural body formed by
connecting the closed-barrel-type crimp terminal and the
insulated wire can be efficiently manufactured.
[0048] As one mode of the present invention, the wire
crimping device may further include a wire inserting
means which inserts at least the wire tip of the insulated
wire into the inside of the crimping section through the
wire insertion opening.
[0049] Here, the insertion of the wire tip into the inside
of the crimping section through the wire insertion opening

is not particularly limited, and includes the insertion of
the wire tip while an operator manually grips the insulated
wire. However, due to the provision of the wire inserting
means, the insertion of the wire tip by the wire inserting
means can be automatically performed by incorporating
the insertion of the wire tip into a series of steps such as
the crimping of the crimping section and the wire tip and
the separation of the crimp terminal from the carrier and
hence, the wire tip can be efficiently and accurately in-
serted into the inside of the crimping section.
[0050] The present invention is also directed to a wire
crimping method for connecting by crimping an insulated
wire where a conductor is covered with an insulating cov-
er and a wire tip is formed by exposing the conductor on
a distal end side of the insulated wire by peeling off the
insulating cover on the distal end side of the insulated
wire, and a closed-barrel-type crimp terminal provided
with a hollow crimping section which allows the connec-
tion by crimping of the wire tip to each other by crimping
the crimping section and the wire tip to each other, the
wire crimping method including: a carrier cutting step in
which a terminal connection strip which is constituted of
a carrier formed in a strip shape, and the crimp terminal
provided in plural each of which is connected at a wire
insertion opening side thereof which opens to allow the
insertion of the wire tip into the inside of the crimping
section in a terminal axis direction to the carrier in a pro-
jecting manner along a carrier width direction, the crimp
terminals connected to the carrier by way of connecting
portions at predetermined intervals in a carrier long
length direction is separated into the crimp terminal and
the carrier by shearing the connecting portion in a carrier
thickness direction by a carrier cutting means; a wire in-
serting step in which at least the wire tip of the insulated
wire is inserted into the inside of the crimping section
through the wire insertion opening; and a crimping step
in which the insulated wire and the crimp terminal are
connected by crimping to each other by crimping the
crimping section into the inside of which the wire tip is
inserted, the steps being performed in the order, wherein
in the carrier cutting step, the carrier cutting means is
slidably moved from a standby position which overlaps
with the wire insertion opening in the carrier thickness
direction to a cutting position which is on a side opposite
to a side where the crimping section is provided with re-
spect to the carrier in the carrier thickness direction and
does not overlap with the wire insertion opening, and
shears the connecting portion, and the wire inserting step
is performed during a period in which the carrier cutting
means is arranged at the cutting position.
[0051] In the above-mentioned wire crimping method,
in the carrier cutting step, the carrier cutting means is
slidably moved from the standby position to the cutting
position, and the carrier cutting means is held in a state
where the carrier cutting means is arranged at the cutting
position. By performing the wire inserting step during the
period in which the carrier cutting means is arranged at
the cutting position, in the wire inserting step, there is no
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possibility that the wire tip and the carrier cutting means
interfere with each other and hence, the wire tip can be
surely inserted into the inside of the crimping section
through the wire insertion opening.
[0052] As a result, the hollow crimping section of the
closed-barrel-type crimp terminal and the conductor tip
inserted into the crimping section can be surely and ef-
ficiently crimped to each other.
[0053] Accordingly, the crimp terminal can be separat-
ed from the terminal connection strip and, at the same
time, the wire tip can be surely inserted into the hollow
crimping section and the wire tip and the crimping section
can be surely crimped to each other and hence, the wire
connection structural body formed by connecting the
closed-barrel-type crimp terminal and the insulated wire
to each other can be continuously manufactured thus
realizing the mass production of the wire connection
structural bodies.
[0054] As one mode of the present invention, at least
one of the carrier cutting step and the wire inserting step
may be performed in a state where the crimp terminal is
held.
[0055] Due to the above-mentioned constitution, for
example, by performing the carrier cutting step in a state
where the crimp terminal is held, the terminal connection
strip can be accurately and smoothly separated into the
carrier and the crimp terminal. Further, by performing the
wire inserting step in a state where the crimp terminal is
held, it is possible to hold the crimp terminal so as to
prevent the crimp terminal which is separated from the
carrier in the carrier cutting step from inadvertently mov-
ing and hence, the wire tip can be accurately and smooth-
ly inserted into the inside of the crimping section through
the wire insertion opening.

EFFECTS OF THE INVENTION

[0056] The present invention can provide a terminal
connection strip and a method of manufacturing a crimp
terminal by which a crimp terminal provided with a hollow
crimping section having high quality and excellent water-
blocking performance and excellent conductivity can be
efficiently manufactured, and a wire crimping device and
wire crimping method which can surely and efficiently
crimp a hollow a crimping section of a closed-barrel-type
crimp terminal and a conductor tip inserted into the crimp-
ing section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0057]

Fig. 1(a) and Fig. 1(b) are constitutional explanatory
views of a terminal connection strip according to a
first embodiment.
Fig. 2 is a plan view of the terminal connection strip
during manufacturing steps.
Fig. 3 is a plan view of the terminal connection strip

during manufacturing steps.
Fig. 4(a) to Fig. 4(c) are explanatory views of a weld-
ing step.
Fig. 5(a1) to Fig. 5(b2) are operational explanatory
views of the welding step.
Fig. 6(a) and 6(b) are constitutional explanatory
views of other terminal connection strips according
to the first embodiment.
Fig. 7 is a constitutional explanatory view of another
terminal connection strip according to the first em-
bodiment.
Fig. 8(a) to Fig. 8(b2) are constitutional explanatory
views of another terminal connection strip according
to the first embodiment.
Fig. 9(a) and Fig. 9(b) are constitutional explanatory
views of another terminal connection strip according
to the first embodiment.
Fig. 10(a) and 10(b) are constitutional explanatory
views of other terminal connection strips according
to the first embodiment.
Fig. 11(a) to Fig. 11(c) are constitutional explanatory
views of another female crimp terminal according to
the first embodiment.
Fig. 12(a) to Fig. 12(d) are explanatory views of a
manufacturing method of another female crimp ter-
minal according to the first embodiment.
Fig. 13 is a cross-sectional view of another female
crimp terminal according to the first embodiment.
Fig. 14 is a cross-sectional view of a conventional
female crimp terminal.
Fig. 15 is a front view of a wire crimping device ac-
cording to a second embodiment.
Fig. 16 is a right side view with a part in cross section
of the wire crimping device.
Fig. 17(a) to Fig. 17(c) are constitutional explanatory
views with a part shown in an enlarged manner of
the wire crimping device.
Fig. 18(a) and Fig. 18(b) are operational explanatory
views of a carrier cutting step.
Fig. 19(a) and Fig. 19(b) are operational explanatory
views of a wire inserting step.
Fig. 20(a) and Fig. 20(b) are operational explanatory
views of a wire crimping step.
Fig. 21(a) and Fig. 21(b) are explanatory views of
another wire crimping method of the second embod-
iment.
Fig. 22(a1) to Fig. 22(b2) are explanatory views of
the other wire crimping method of the second em-
bodiment.
Fig. 23(a) and Fig. 23(b) are explanatory views of
the other wire crimping method of the second em-
bodiment.

EMBODIMENTS OF THE INVENTION

[0058] Embodiments of the present invention are de-
scribed hereafter by reference to the drawings.
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(FIRST EMBODIMENT)

[0059] Fig. 1(a) is a perspective view of a terminal con-
nection strip 100 according to this embodiment. This will
be described in more detail. Fig. 1(a) shows a state im-
mediately before a wire tip 200a is inserted into a crimping
section 130 of a female crimp terminal 110. Fig. 1(b) is
a perspective view showing a state immediately after a
welding step, and is a perspective view of a terminal con-
nection strip 100C before a sealing portion forming step.
[0060] In this embodiment, as shown in Fig. 1(a), the
terminal connection strip 100C is formed of an integral
body constituted of a carrier 150 formed into a strip
shape, and a plurality of female terminal fittings 110D
which project from at least one edge side of the carrier
150 in a carrier width direction Wc.
[0061] The terminal fitting 110D can be separated from
the carrier 150 as a closed-barrel-type female crimp ter-
minal 110 by cutting a connection portion 151 that con-
nects the carrier 150. Further, a wire provided with a
crimp terminal (not shown in the drawing) can be formed
by connecting by crimping an insulated wire 200 to the
crimping section 130 of the female crimp terminal 110
described later.
[0062] The insulated wire 200 which is connected to
the female crimp terminal 110 by crimping is formed by
covering a conductor 201 which is an aluminum core wire
formed by binding aluminum raw wires 210aa made of
aluminum or an aluminum alloy with an insulating cover
202 made of an insulating resin. This will be described
in more detail. The conductor 201 is formed by stranding
aluminum alloy wires such that the conductor 201 has a
cross-sectional area of 0.75 mm2.
[0063] The conductor 201 of the insulated wire 200 is
not limited to the conductor 201 formed of the aluminum
core wire which is formed by binding the aluminum raw
wires 201aa, and may be a copper-based conductor
formed of a core wire which is formed by binding copper-
based raw wires made of copper or a copper alloy. Fur-
ther, the conductor 201 may be a dissimilar metal mixed
conductor formed of a stranded core wire where copper-
based raw wires are arranged around aluminum raw
wires 201aa. The conductor 201 may be a dissimilar met-
al mixed conductor formed of a bound core wire having
the opposite structure where aluminum raw wires 201aa
are arranged around copper-based raw wires.
[0064] A wire tip 200a arranged on a distal end side of
the insulated wire 200 is inserted into the crimping section
130.
[0065] The wire tip 200a is a portion at a distal end
portion of the insulated wire 200 where a cover tip 202a
and a conductor tip 201a are arranged in series in this
order toward the distal end side of the insulated wire 200.
[0066] The conductor tip 201a is a portion where the
conductor 201 is exposed by peeling off the insulating
cover 202 on a front side of the insulated wire 200. Al-
though the cover tip 202a is also a distal end portion of
the insulated wire 200, the cover tip 202a is a portion

arranged behind the conductor tip 201a where the con-
ductor 201 is covered with the insulating cover 202.
[0067] The carrier 150 is formed into a strip shape, and
a plurality of terminal fittings 110D are provided to the
carrier 150 at fixed intervals (predetermined pitches) in
a carrier long length direction Lc.
[0068] The terminal fittings 110D project from one edge
side of the carrier 150 in a carrier width direction Wc
toward the outside in the carrier width direction Wc by
way of connection portions 151 (see Fig. 1(a)).
[0069] Positioning holes 160 are formed in the carrier
150. The positioning hole 160 allows the insertion of a
positioning pin of a carrier feeding mechanism not shown
in the drawing for positioning the carrier 150 while feeding
the carrier 150 along one side of the carrier long length
direction Lc at the time of manufacturing the female crimp
terminals 110.
[0070] The positioning holes 160 are formed of two
kinds of holes, that is, first positioning holes 161 and sec-
ond positioning holes 162 in accordance with the differ-
ence in pitches. Both holes are formed in the carrier 150
along a center axis portion in the carrier width direction
Wc.
[0071] A plurality of first positioning holes 161 and a
plurality of second positioning holes 162 are formed in
the carrier 150 along the carrier long length direction Lc
with different shapes.
[0072] The first positioning hole 161 is arranged in the
carrier 150 for every connection portion 151 that con-
nects the terminal fitting 110D in the carrier long length
direction Lc, and the plurality of respective first position-
ing holes 161 are formed into a perfect circle hole shape
in a plan view. This will be described in more detail. The
first positioning hole 161 having a perfect circle shape is
formed such that a center portion 161a (see Fig. 2) is
disposed at an intersecting point between a center axis
CL2 in the carrier width direction Wc and an extension
of a terminal center axis CL1 in the terminal width direc-
tion Wt.
[0073] This will be described in more detail. As shown
in Fig. 5(a2), the first positioning hole 161 is arranged
along the carrier long length direction Lc of the carrier
150 such that the center portion 161a of the first posi-
tioning hole 161 is positioned on an extension of oppos-
edly-facing edge portions 130t which face each other in
an opposed manner by bending a crimping base material
130B for forming the crimping section 130 of the terminal
fitting 110D about an axis of the terminal fitting 110D,
that is, on the center axis CL1 in the terminal width di-
rection Wt.
[0074] On the other hand, as shown in Fig. 1(a), Fig.
1(b) and Fig. 2, the second positioning holes 162 are
formed into a quadrangular hole shape in a plan view.
The second positioning holes 162 are arranged in the
carrier 150 at predetermined pitches in the carrier long
length direction Lc such that each second positioning
hole 162 is positioned between the connection portions
151 that connect the terminal fittings 110D.
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[0075] The connection portion 151 connects the crimp-
ing section 130 of the terminal fitting 110D and the carrier
150 to each other. It is desirable that a width of the con-
nection portion 151 is 1/16 or more and 1/4 or less of an
outer peripheral length of the crimping section 130.
[0076] By setting the width of the connection portion
151 to 1/16 or more of the outer peripheral length of the
crimping section 130, the connection portion 151 can
maintain strength for holding the terminal fitting 110D and
the carrier 150 in a connection state.
[0077] On the other hand, by setting the width of the
connection portion 151 to 1/4 or less of the outer periph-
eral length of the crimping section 130, at the time of
cutting the connection portion 151, it is possible to pre-
vent the crimping section 130 from being distorted or the
generation of burrs at a cut portion along with the cutting
of the connection portion 151.
[0078] Subsequently, the above-mentioned female
crimp terminal 110 is described in detail.
[0079] The female crimp terminal 110 is formed of an
integral body constituted of: a box section 120 which ex-
tends from a front side which is a distal end side in the
terminal long length direction Lt to a rear side and allows
the insertion of an insertion tab of a male crimp terminal
not shown in the drawing; and the crimping section 130
which is arranged behind the box section 120 by way of
a transition section 140 having a predetermined length.
[0080] In this embodiment, as described above, the
crimp terminal is formed of the female crimp terminal 110
which is constituted of the box section 120 and the crimp-
ing section 130. However, provided that the crimp termi-
nal is a crimp terminal provided with the crimping section
130, the crimp terminal may be a male crimp terminal
which is constituted of an inserting tab not shown in the
drawing which is inserted into and connected to the box
section 120 of the above-mentioned female crimp termi-
nal 110 and a crimping section 130, or the crimp terminal
may be a crimp terminal which is constituted of only a
crimping section 130 and performs connection by binding
conductors 201 of a plurality of insulated wires 200.
[0081] Here, the terminal long length direction Lt is, as
shown in Fig. 1(a), the direction which agrees with a long
length direction of the insulated wire 200 which is con-
nected to the female crimp terminal 110 by crimping the
crimping section 130 and the carrier width direction Wc.
The terminal width direction Wt corresponds to a width
direction of the female crimp terminal 110, and is the
direction which intersects with the terminal long length
direction Lt in the planar direction. The terminal width
direction Wt is also the direction which agrees with the
carrier long length direction Lc. A side where the box
section 120 is arranged with respect to the crimping sec-
tion 130 is set as a front side (distal end side), and a side
where the crimping section 130 is arranged with respect
to the box section 120 is set as a rear side (proximal end
side) reversely.
[0082] The box section 120 is formed into a hollow
quadratic prism body in a laid-down state. A resilient con-

tact lug 121 bent backward in the terminal long length
direction Lt is formed in the inside of the box section 120.
The resilient contact lug 121 is brought into contact with
an inserting tab (not shown in the drawing) of an inserted
male-type connector.
[0083] The box section 120 having the hollow quadratic
prism body shape is formed into an approximately rec-
tangular shape as viewed from a distal end side in the
terminal long length direction Lt by bending and overlap-
ping side surface portions which are contiguously formed
at both side portions of a bottom surface portion in the
terminal width direction Wt orthogonal to the terminal long
length direction Lt.
[0084] The crimping section 130 is formed of a contin-
uous integral body consisting of the wire crimping section
131 and the sealing portion 132 which are arranged to-
ward a front side from a rear side and are continuously
formed over the whole circumference (see Fig. 1(a)).
[0085] The sealing portion 132 is formed into a flat plate
shape such that predetermined portions of the plate-
shaped terminal fitting 110A (terminal base material)
which forms the female crimp terminal 110 overlap with
each other in the circumferential direction by depressing
an end portion of the crimping section 130 in front of the
wire crimping section 131 into an approximately flat plate
shape.
[0086] The wire crimping section 131 is formed by con-
tinuously arranging the cover crimping section 131a and
the conductor crimping section 131b in series toward a
front side from a rear side in this order.
[0087] The wire crimping section 131 is formed into a
hollow shape (cylindrical shape) where only a rear side
is opened so as to allow the insertion of the wire tip 200a
into the wire crimping section 131, and a front end side
and the whole circumferential portion are not opened.
[0088] The cover crimping section 131a is a portion
which corresponds to the cover tip 202a in the terminal
long length direction Lt of the wire crimping section 131
in a state where the wire tip 200a is inserted into the wire
crimping section 131, and is formed into a hollow shape
so as to surround the cover tip 202a.
[0089] The conductor crimping section 131b is a por-
tion which corresponds to a conductor tip 201a in the
terminal long length direction Lt of the wire crimping sec-
tion 131 in a state where the wire tip 200a is inserted into
the wire crimping section 131, and is formed in a hollow
shape so as to surround the conductor tip 201a.
[0090] In a pre-crimping state, the cover crimping sec-
tion 131a and the conductor crimping section 131b are
formed into a cylindrical shape having the substantially
same inner diameter, and the inner diameters are ap-
proximately equal to an outer diameter of the cover tip
202a or are slightly larger than an outer diameter of the
cover tip 202a.
[0091] Subsequently, a manufacturing method for
manufacturing the above-mentioned female crimp termi-
nal 110 using the terminal connection strip 100 is de-
scribed by reference to Fig. 2 to Fig. 5(b2).
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[0092] Fig. 2 is a plan view of the terminal connection
strip 100A after a blanking step, and Fig. 3 is a plan view
of the terminal connection strip 100B after a bending step.
Fig. 4(a) to Fig. 4(c) are explanatory views of a welding
step. This will be described in more detail. Fig. 4(a) shows
a state where fiber laser welding is applied to the crimping
base material 130B of the terminal connection strip 100B
after the bending step, both Fig. 4(b) and Fig. 4(c) are
operation explanatory views showing a state where an
intermediate portion of the crimping section 130 from a
distal end side to a proximal end side of the crimping
section 130 are welded, Fig. 4(b) is a longitudinal cross-
sectional view of the crimping base material 130B of the
terminal connection strip 100B as viewed in the terminal
width direction Wt, and Fig. 4(c) is a plan view of the
crimping base material 130B of the terminal connection
strip 100B and an area around the crimping base material
130B.
[0093] The illustration of a clamping jig 300 is omitted
in Fig. 4(a).
[0094] Both Fig. 5(a1) and Fig. 5(a2) are operation ex-
planatory views showing a state where a proximal end
portion 130P2 of the crimping base material 130B is weld-
ed, wherein Fig. 5(a1) is a longitudinal cross-sectional
view of the crimping base material 130B of the terminal
connection strip 100B as viewed in the terminal width
direction Wt, and Fig. 5(a2) is a plan view showing the
crimping base material 130B of the terminal connection
strip 100B and an area around the crimping base material
130B.
[0095] Both Fig. 5(b1) and Fig. 5(b2) are operation ex-
planatory views showing a state where a laser beam L
is emitted to a connection portion 151 that connects a
carrier 150, the laser beam L having passed a proximal
end portion 130P2 of the crimping section 130C, wherein
Fig. 5(b1) is a longitudinal cross-sectional view of the
crimping base material 130C of the terminal connection
strip 100C as viewed in the terminal width direction Wt,
and Fig. 5(b2) is a plan view showing the crimping base
material 130C of the terminal connection strip 100C and
an area around the crimping base material 130C.
[0096] The female crimp terminal 110 can be manu-
factured by performing a blanking step, a bending step,
a welding step, a sealing portion forming step, and a sep-
arating step in this order.
[0097] As shown in Fig. 2, the blanking step is a step
where the terminal connection strip 100A is blanked from
a base material.
[0098] The terminal connection strip 100A is a plate-
shaped base material for forming the female crimp ter-
minal 110, and is a copper alloy strip made of brass or
the like (not shown in the drawing) and having a surface
thereof plated with tin (Sn plating).
[0099] Through the blanking step, the terminal connec-
tion strip 100A is blanked from the base material into a
strip shape where a plurality of terminal fittings 110A are
projected from one end of the carrier 150 in the carrier
width direction Wc by way of connection portions 151 at

fixed intervals. The terminal fitting 110A has a terminal
shape obtained by developing the female crimp terminal
110 in plane, and a crimping base material 130A corre-
sponding to the crimping section 130 in a pre-crimping
state includes barrel members 130z extending from both
sides of a crimping base material 130A in the terminal
width direction Wt.
[0100] In the bending step, the terminal fitting 110A in
a planar state is bent so that the terminal fitting 110A is
formed into a stereoscopic shape.
[0101] This will be described in more detail. As shown
in Fig. 3, in the bending step, the terminal fitting 110A is
bent into a stereoscopic terminal shape consisting of a
box section 120 formed of a hollow quadrangular colum-
nar body and a crimping section 130B having an approx-
imately circular shape as viewed from a rear side.
[0102] Particularly, in the bending step, the crimping
base material 130A is bent in a cylindrical shape such
that the opposedly-facing edge portions 130t of the
crimping base material 130A which face each other in an
opposed manner in the circumferential direction face
each other in an opposed manner at the place which is
not disposed on the same plane as a carrier surface 150F
of the carrier 150, at least the conductor tip 201a can be
inserted into the crimping section 130B from a proximal
end side of the crimping section 130B, and the crimping
base material 130A can surround the conductor tip 201a.
[0103] The welding step is a step where a crimping
section 130B of the terminal fitting 110B corresponding
to the crimping section 130 which is connected to the
wire tip 200a of the insulated wire 200 by crimping is bent
around an axis of the terminal fitting 110B, the opposedly-
facing edge portions 130t which face each other in an
opposed manner are welded to each other by a laser
beam L thus forming a cylindrical crimping section 130C.
[0104] This will be described in more detail. As shown
in Fig. 4(a) to Fig. 4(c), in a state where the opposedly-
facing edge portions 130t of the crimping base material
130B of the terminal fitting 110B are made to abut against
each other, the pair of opposedly-facing edge portions
130t are welded to each other while sliding a fiber laser
welding device Fw from a distal end portion 130P1 (box
section 120 side) of the crimping section 130B to a prox-
imal end portion 130P2 (carrier 150 side) of the crimping
section 130B along the terminal long length direction Lt,
for example. Due to such welding, a welded portion 141
is formed.
[0105] Particularly, in the welding step, in a state where
a focal point Lp of a laser beam L is on the opposedly-
facing edge portions 130t of the crimping section 130B,
the opposedly-facing edge portions 130t are welded to
each other by a laser beam while making the opposedly-
facing edge portions 130t move along the terminal long
length direction Lt of the crimping section 130B (long
length direction welding step).
[0106] That is, in the welding step, the welding is ap-
plied to the opposedly-facing edge portions 130t of the
crimping base material 130A which is bent in the bending
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step such that the opposedly-facing edge portions 130t
face each other in an opposed manner at the place which
is not disposed on the same plane as the carrier surface
150F of the carrier 150. Accordingly, the welded portion
141 can be formed at the place which is not disposed on
the same plane as the carrier surface 150F of the carrier
150.
[0107] In the welding step, as shown in Fig. 4(b) and
Fig. 4(c), the terminal fitting 110B is positioned by a
clamping jig 300 constituted of a clamping jig body 310
which fixes the terminal fitting 110B and a positioning
portion 320 which performs the positioning of the terminal
fitting 110B.
[0108] The clamping jig body 310 is formed in an elon-
gated manner along the terminal long length direction Lt
so as to cover an upper portion of the terminal fitting
110B. A slit 311 is formed in the clamping jig body 310
along the terminal long length direction Lt so as to allow
a laser beam L to be emitted to the opposedly-facing
edge portions 130t of the terminal fitting 110B.
[0109] The positioning portion 320 is positioned on a
proximal end side of the clamping jig body 310 above the
carrier 150. A position of the terminal fitting 110B and a
position of the clamping jig 300 are fixed by inserting a
positioning jig pin 321 of the positioning portion 320 which
extends downward into a positioning hole 160 formed in
the carrier 150.
[0110] The sealing portion forming step is a step where
a distal end side of the crimping section 130C is com-
pressed by a crimper and an anvil not shown in the draw-
ing until a portion of the crimping section 130C on a distal
end side from the wire crimping section 131 is sealed.
[0111] Sealing property of the sealing portion 132 may
be enhanced by applying welding to the sealing portion
132 while sliding the fiber laser welding device Fw along
the terminal width direction Wt of the sealing portion 132
after the sealing portion forming step.
[0112] In the carrier separating step, the terminal fitting
110D is separated from the carrier 150 by cutting the
connection portion 151 or the like.
[0113] In cutting the connection portion 151 in the car-
rier separating step, it is desirable to cut the connection
portion 151 such that the connection portion 151 slightly
remains on the crimping base material 130C from a
boundary between the crimping base material 130C and
the connection portion 151.
[0114] A specific position of a cut portion is at a position
on the connection portion 151 away from the boundary
between the crimping base material 130C and the con-
nection portion 151 by a length of the remaining connec-
tion portion 151, that is, 0.1 to 0.2 mm. By setting the
cutting portion in such a manner, there is no possibility
that a burr is formed along with the cutting of the connec-
tion portion 151 and hence, it is possible to prevent the
insulated wire 200 from being damaged by the burr after
the insulated wire 200 and the female crimp terminal 110
are connected to each other by crimping.
[0115] Due to the above-mentioned steps, the female

crimp terminal 110 can be manufactured using the ter-
minal connection strip 100.
[0116] Subsequently, a process for connecting the
above-mentioned female crimp terminal 110 to the wire
tip 200a of the insulated wire 200 by crimping is de-
scribed.
[0117] Firstly, the wire tip 200a is inserted into the wire
crimping section 131 of the crimping section 130. At this
point of time, a cover tip 202a of the wire tip 200a is
inserted into the inside of the wire crimping section 131a
from a rear side of the crimping section 130, and a con-
ductor tip 201a of the wire tip 200a is inserted into the
inside of the conductor crimping section 131b.
[0118] By crimping the wire crimping section 131 to the
wire tip 200a by a crimping tool such as a crimper or an
anvil in such a state, the female crimp terminal 110 can
be connected to the wire tip 200a by crimping. Due to
such operations, a crimp-terminal-equipped wire can be
manufactured.
[0119] The crimping section 130 of the female crimp
terminal 110 and the wire tip 200a are not necessarily
connected to each other by crimping after the separating
step where the terminal fitting 110D is separated from
the carrier 150. The wire tip 200a may be connected by
crimping to the terminal fitting 110D which is integrally
connected to the carrier 150. When the wire tip 200a is
connected to the terminal fitting 110D which is integrally
connected to the carrier 150, the carrier separating step
may be performed simultaneously with the crimping con-
nection step where the crimping section 130 of the female
crimp terminal 110 and the wire tip 200a are connected
to each other by crimping, or may be performed after the
crimping connection step.
[0120] The manner of operation and advantageous ef-
fects obtained by the above-mentioned terminal connec-
tion strip 100, and the manner of operation and advan-
tageous effects obtained by the manufacturing method
of the female crimp terminal 110 are described.
[0121] Due to the above-mentioned constitution, as
shown in Fig. 4(a) and Fig. 4(b), at least the proximal end
portion 130P2 of the welded portion 141 in the terminal
long length direction Lt is formed at a portion upwardly
spaced apart from the carrier 150 by an amount corre-
sponding to a diameter of the crimping section 130 such
that the proximal end portion 130P2 is not disposed on
the same plane as the carrier surface 150F of the carrier
150 in the circumferential direction of the crimping section
130C. Accordingly, it is possible to form a high-quality
closed-barrel-type female crimp terminal 110 provided
with a hollow crimping section 130 having excellent wa-
ter-blocking performance and excellent conductivity, and
it is also possible to efficiently manufacture such high-
quality female crimp terminals 110 on a mass production
basis.
[0122] This will be described in more detail. In the weld-
ing step, to bend the crimping base material 130A of the
terminal fitting 110A about a terminal axis so as to weld
the opposedly-facing edge portions 130t which face each
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other in an opposed manner, the fiber laser welding de-
vice Fw is moved along the terminal long length direction
Lt of the crimping base material 130B while emitting the
laser beam L to the opposedly-facing edge portions 130t
from the fiber laser welding device Fw.
[0123] In the case of emitting the laser beam L to the
opposedly-facing edge portions 130t, when the fiber laser
welding device Fw reaches the proximal end portion
130P2 of the crimping section 130 in the terminal long
length direction Lt as shown in Fig. 5(a1) and Fig. 5(a2)
and, thereafter, passes the proximal end portion 130P2
and reaches the connection portion 151 between the car-
rier 150 and the terminal fitting 110C as shown in Fig.
5(b1) and Fig. 5(b2), the fiber laser welding device Fw
emits the laser beam L to the connection portion 151.
[0124] According to the above-mentioned constitution,
at least the proximal end portion 130P2 of the welded
portion 141 in the terminal long length direction Lt is
formed at the place which is not disposed on the same
plane as the carrier surface 150F of the carrier 150 in the
circumferential direction of the crimping section 130C.
Due to such a constitution, particularly, as shown in Fig.
5(b1), a focal point Lp of heat emitted from the fiber laser
welding device Fw is displaced from the connection por-
tion 151 (carrier surface 150F).
[0125] This will be described in more detail. A distance
from a laser beam emitting portion Fw1 of the fiber laser
welding device Fw to the carrier surface 150F is larger
than a distance from the laser beam emitting portion Fw1
to the opposedly-facing edge portions 130t of the crimp-
ing section 130. Accordingly, the laser beam L is emitted
such that a focal point of the laser beam L is on the op-
posedly-facing edge portions 130t of the crimping section
130, and a focal point Lp of the laser beam L is not on
the carrier surface 150F.
[0126] Accordingly, even when the laser beam L pass-
es through the proximal end portion 130P2 of the welded
portion 141 in the terminal long length direction Lt, and
is emitted to the connection portion 151 between the ter-
minal fitting 110C and the carrier 150, a damage which
is given to the connection portion 151 or the carrier 150
can be decreased so that there is no possibility that the
connection portion 151 is unexpectedly melted or that a
cut portion is formed on the connection portion 151. Ac-
cordingly, it is possible to maintain reliability of the con-
nection portion 151 where the crimping base material
130C and the carrier 150 are connected to each other.
[0127] Even when the laser beam L is emitted in a state
where the fiber laser welding device Fw passes the prox-
imal end side 30P2 of the crimping section 130C in mov-
ing the fiber laser welding device Fw along the terminal
long length direction Lt of the crimping section 130C, as
described above, there is no possibility that the connec-
tion portion 151 is unexpectedly separated before the
wire tip 200a is crimped to the crimping section 130.
[0128] Further, as described above, it is possible to
prevent the connection portion 151 from being unexpect-
edly separated in welding the opposedly-facing edge por-

tions 130t of the crimping section 130C by the laser beam
L and hence, as shown in Fig. 5(a1) and Fig. 5(a2), the
opposedly-facing edge portions 130t of the crimping sec-
tion 130C can be surely welded to each other up to the
proximal end portion 130P2 of the crimping section 130C
in the terminal long length direction Lt.
[0129] Accordingly, the crimping section 130 can be
accurately formed into a hollow shape and hence, it is
possible to form a high-quality crimp terminal provided
with a hollow crimping section 130 having excellent wa-
ter-blocking performance and excellent conductivity.
[0130] In the terminal connection strip 100 where the
plurality of terminal fittings 110D are connected to the
strip-shaped carrier 150, the crimping section 130 of each
terminal fitting 110D can be surely formed into a hollow
shape by welding and hence, it is possible to efficiently
manufacture high-quality female crimp terminals 110 on
a mass production basis.
[0131] Positioning holes 160 (first positioning holes
161) each of which allows the insertion of a positioning
pin which performs the positioning of the carrier 150 are
formed in the carrier 150 of the terminal connection strip
100 along the carrier long length direction Lc. The posi-
tioning hole 160 is provided for each connection portion
151 which connects the terminal fitting 110D to the carrier
150. This will be described in more detail. The positioning
holes 160 are formed in the carrier 150 on a center axis
CL1 in the terminal width direction Wt.
[0132] According to the above-mentioned positioning
hole 160, by sliding the carrier 150 along the carrier long
length direction Lc in a state where the positioning pin is
inserted into the positioning hole 160, the carrier 150 can
be fed at fixed intervals.
[0133] Further, the crimping section 130A of the termi-
nal fitting 110A is bent about the axis of the terminal fitting
and the opposedly-facing edge portions 130t which face
each other in an opposed manner are welded to each
other. Accordingly, in emitting a laser beam L along the
terminal long length direction Lt of the crimping section
130B by the fiber laser welding device Fw, by using a
center 161a of the positioning hole 160 positioned on an
extension line of the opposedly-facing edge portion 130t
as a target, it is possible to allow the fiber laser welding
device Fw to accurately emit the laser beam L to the
opposedly-facing edge portions 130t without displacing
an emitting position in the terminal width direction Wt.
[0134] Accordingly, it is possible to efficiently manu-
facture high-quality female crimp terminals 110 each pro-
vided with the hollow crimping section 130 with no gap
on a mass production basis.
[0135] With respect to the terminal connection strip
100, a rear side (proximal end side) of the crimping sec-
tion 130 is connected to the carrier 150 by way of the
connection portion 151 and hence, the wire tip 200a can
be easily inserted into the crimping section 130, and it is
also possible to reduce a material cost of a base material
for forming the terminal connection strip 100.
[0136] This will be described in more detail. When a
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box section 120 side of the terminal fitting 110A and the
carrier 150 are connected to each other, as shown in Fig.
6(a), a resilient contact lug 121 which projects to a distal
end side from the terminal fitting 110A and the carrier
150 are connected to each other by way of the connection
portion 151. Alternately, as shown in Fig. 6(b), it is as-
sumed that the box section 120 and the carrier 150 are
connected to each other by way of a connection portion
151 longer than the resilient contact lug 121 at a position
of the terminal fitting 110A displaced from the resilient
contact lug 121 in the carrier long length direction Lc.
[0137] When the resilient contact lug 121 and the car-
rier 150 are connected to each other by way of the con-
nection portion 151, the connection portion 151 including
the resilient contact lug 121 is elongated. On the other
hand, when the box section 120 and the carrier 150 are
connected to each other by way of the connection portion
151, the connection portion 151 is elongated in a single
manner. Accordingly, the terminal fitting 110A in a can-
tilever manner with respect to the carrier 150 is easily
deflected by own weight.
[0138] The box section 120 side of the deflected ter-
minal fitting 110D is connected to the carrier 150 and
hence, even when a deflection amount of the terminal
fitting 110D with respect to the carrier 150 is small, a
displace amount of the crimping section 130 due to de-
flection is large on a rear side of the crimping section 130
into which the wire tip 200a is inserted. Accordingly, it
becomes difficult to insert the wire tip 200a into the inside
of the wire crimping section 131.
[0139] Further, a distance between the positioning
hole 160 formed in the carrier 150 and the rear side of
the crimping section 130 into which the wire tip 200a is
inserted becomes long compared to a case where a
crimping section 130 side of the terminal fitting 110A and
the carrier 150 are connected to each other.
[0140] Accordingly, in a case where the terminal con-
nection strip 100 is rotated about a center axis which
passes the center of the positioning hole 160 formed in
the carrier 150, even when a rotational angle is small, a
displace amount of the crimping section 130 along with
the rotation of the terminal connection strip 100 becomes
large on a rear side of the crimping section 130. For this
reason, it becomes difficult to insert the wire tip 200a into
the inside of the wire crimping section 131.
[0141] Further, the terminal connection strip 100 hav-
ing the elongated connection portion 151 requires to
blank an extra material in blanking the terminal connec-
tion strip 100 from the base material in the blanking step
and hence, a material cost is pushed up.
[0142] Particularly, when the resilient contact lug 121
projecting from the terminal fitting 110A to a distal end
side and the carrier 150 are connected to each other by
way of the connection portion 151, a boundary between
a distal end portion of the resilient contact lug 121 of the
terminal fitting 110A and the connection portion 151 is
cut. Accordingly, there is a possibility that a burr is formed
on the distal end portion of the resilient contact lug 121

along with the cutting of the connection portion 151.
[0143] When an insertion tab of a male crimp terminal
not shown in the drawing is repeatedly inserted into the
box section 120, there may be a case where the tab is
caught by the resilient contact lug 121 on which a burr is
formed on a distal end portion thereof, or the tab is dam-
aged by the burr so that the electrical connection per-
formance is lowered.
[0144] However, in this embodiment, a rear side of the
crimping section 130 into which the wire tip 200a is in-
serted and the carrier 150 are connected to each other
by way of the connection portion 151. Accordingly, it is
possible to set a length of the connection portion 151 to
a necessary minimum length.
[0145] Accordingly, a length of the connection portion
151 can be shortened and, at the same time, a distance
between the positioning hole 160 formed in the carrier
150 and the rear side of the crimping section 130 into
which the wire tip 200a is inserted is shortened and
hence, a deformation amount of the crimping section 130
on the rear side of the crimping section 130 along with
the deflection or rotation of the terminal fitting 110A can
be suppressed to a minimum amount so that the wire tip
200a can be easily inserted into the crimping section 130.
[0146] Further, there is no possibility that a burr is
formed on the distal end portion of the resilient contact
lug 121 and hence, the female crimp terminal 110 can
maintain favorable electrical connection performance
with a male crimp terminal not shown in the drawing.
[0147] Still further, the length of the connection portion
151 can be set to a necessary minimum length and
hence, a material cost can be lowered.
[0148] According to a manufacturing method of the fe-
male crimp terminal 110 of this embodiment, it is possible
to accurately and efficiently manufacture a closed-barrel-
type female crimp terminal 110 provided with the crimp-
ing section 130 formed into a hollow shape.
[0149] This will be described in more detail. Conven-
tionally, a closed-barrel-type crimp terminal is manufac-
tured by molding or brazing one by one individually.
[0150] Accordingly, products are liable to have uneven
quality so that manufacturing efficiency is lowered and
hence, there has been a drawback that yield rate is low.
[0151] In contrast, according to the manufacturing
method of the female crimp terminal 110 of this embod-
iment, in a state where the positioning pin is engaged
with the positioning hole 160 (particularly, the first posi-
tioning hole 161), each of the terminal fittings 110A, 110B,
110C, 110D provided to the terminal connection strip 100
can be accurately positioned with respect to the prede-
termined processing positions while conveying the ter-
minal connection strip 100 to a downstream side in the
processing direction.
[0152] Further, appropriate processing can be applied
to the terminal fittings 110A, 110B, 110C, 110D at the
predetermined processing positions.
[0153] Further, particularly, in the welding step, as de-
scribed above, the opposedly-facing edge portions 130t
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which are made to abut against each other by bending
a portion of the terminal fitting 110B corresponding to the
crimping section 130B about an axis of the terminal fitting
are welded by the fiber laser beam L thus forming the
cylindrical crimping section 130C. Compared to other la-
ser welding, an extremely small spot can be set as a focal
point in the fiber laser welding and hence, it is possible
to realize laser welding with high output and, at the same
time, a laser beam can be emitted in a continuous man-
ner.
[0154] Accordingly, the opposedly-facing edge por-
tions 130t of the crimping section 130B can be accurately
welded to each other.
[0155] As described above, according to the manufac-
turing method of the female crimp terminal 110 of this
embodiment, particularly, the terminal connection strip
100 having the positioning holes 160 is used and, at the
same time, the closed-barrel-type female crimp terminal
110 is manufactured using the fiber laser welding device
Fw and hence, it is possible to manufacture the high-
quality closed-barrel-type female crimp terminals 110
each provided with a crimping section 130 formed into a
hollow shape with no gap on a mass production basis.
[0156] Subsequently, an embodiment different from
the embodiment of the terminal connection strip 100 is
described as another embodiment.
[0157] Here, the constitutions identical with the consti-
tutions of the above-mentioned embodiment are given
the same symbols, and the description of such constitu-
tions is omitted.
[0158] Out of a plurality of positioning holes 160 formed
in the terminal connection strip 100, a positioning hole
160 for every predetermined number of positioning holes
160 may have a hole shape different from a hole shape
of other positioning holes 160.
[0159] This will be specifically described. The plurality
of first positioning holes 161 are formed in the carrier 150
along the carrier long length direction Lc. Out of the plu-
rality of first positioning holes 161, the first positioning
hole 161 arranged for every predetermined number of
first positioning holes 161 in the carrier long length direc-
tion Lc has a shape different from a hole shape of other
first positioning holes 161.
[0160] This will be described in more detail. As shown
in Fig. 7, although most of the plurality of first positioning
holes 161 are formed into a perfect circular shape as
described above, the first positioning hole 161 for every
predetermined number of first positioning holes 161 is
formed into a hole shape different from the perfect circular
shape. The first positioning hole 161 having a different
hole shape is set as a different-shaped first positioning
hole 161s.
[0161] The different-shaped first positioning hole 161s
has a cut-away portion 161x which is formed by cutting
away a portion of a hole having a perfect circular shape
in the circumferential direction.
[0162] The female crimp terminals 110 may be manu-
factured by applying working to a plurality of respective

terminal fittings 110D which are connected to each other
in the carrier long length direction Lc in a chained manner
one by one while sequentially feeding the carrier 150.
However, the manufacture of the female crimp terminals
110 is not limited to such a manufacturing method. A
plurality of female crimp terminals 110 may be collectively
manufactured in such a manner that a plurality of terminal
fittings (a group of terminal fittings) 110D are set as one
lot, and working is applied to the plurality of terminal fit-
tings (a group of terminal fittings) 110D simultaneously
in a collective manner on a lot-by-lot basis while feeding
the carrier 150.
[0163] To realize such manufacture of the female crimp
terminals 110, in this case, out of the plurality of first po-
sitioning holes 161 arranged in the carrier long length
direction Lc, it is desirable to form the different-shaped
first positioning hole 161s for every predetermined
number of terminal fittings 110D included in each group
of terminal fittings which constitute one lot.
[0164] Accordingly, the plurality of female crimp termi-
nals 110 can be collectively manufactured by simultane-
ously applying working to a group of terminal fittings on
a lot-by-lot basis while feeding the carrier 150 in a state
where the positioning pin is inserted for every different-
shaped first positioning hole 161s arranged in the carrier
long length direction Lc.
[0165] In manufacturing steps, there may be case
where a defect occurs in working a certain terminal fitting
110D out of the plurality of terminal fittings 110D which
are connected in series in a chained manner in a carrier
long length direction Lc. In the above-mentioned consti-
tution, in this embodiment, the different-shaped first po-
sitioning hole 161s is formed for every predetermined
number of terminal fittings 110D included in each group
of terminal fittings which constitute one lot. If it is possible
to identify a lot in which a defect occurs, the position of
a different-shaped first positioning hole 161s correspond-
ing to the lot can be identified in the carrier long length
direction Lc. By identifying the position of the different-
shaped first positioning hole 161s in this manner, terminal
fittings 110D included in the lot can be easily allocated
so that the certain terminal fitting 110D in which the defect
occurs can be easily and surely identified.
[0166] Accordingly, the plurality of female crimp termi-
nals 110 can be efficiently manufactured in a continuous
manner from the plurality of terminal base materials 110A
connected in a chain state in the carrier long length di-
rection Lc on the mass production basis.
[0167] A shape of the first positioning hole 161, a shape
of the different-shaped first positioning hole 161s, and a
shape of the second positioning hole 162 are not limited
to the above-mentioned shapes, and may be other
shapes.
[0168] Further, provided that the terminal connection
strip of the present invention adopts the constitution
where, at least on the proximal end side of the crimping
section 130 in the terminal long length direction Lt, the
welded portion 141 is formed at the place which is not
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disposed on the same plane as the carrier surface 150F
of the carrier 150 in the circumferential direction of the
crimping section 130, the constitution of the terminal con-
nection strip is not limited to the above-mentioned termi-
nal connection strip 100, and the terminal connection
strip may adopt a constitution of another embodiment.
[0169] For example, as in the case of a terminal con-
nection strip 100Pa shown in Fig. 8(a), the terminal con-
nection strip may include a terminal fitting 110Pa provid-
ed with a sealing portion 132 having a shape deformed
in the thickness direction by compression on a distal end
side of the crimping section 130 such that a base material
faces each other on an upper surface side of the terminal
fitting 110Pa.
[0170] Alternatively, as in the case of a terminal con-
nection strip 100Pb shown in Fig. 8(b1), the terminal con-
nection strip may include a terminal fitting 110Pb where
a box section 120 and a crimping section 130 are formed
separately, and the box section 120 and the crimping
section 130 are integrally connected to each other at a
transition section 140 as shown in Fig. 8(b2).
[0171] With respect to both the terminal connection
strip 100Pa shown in Fig. 8(a) and the terminal connec-
tion strip 100Pb shown in Fig. 8(b2), the welded portion
141 is formed at the place which is not disposed on the
same plane as a carrier surface 150F of the carrier 150.
Accordingly, in the same manner as the above-men-
tioned terminal connection strip 100, it is possible to ac-
quire the advantageous effect that the high-quality crimp
terminal provided with the hollow crimping section 130
can be manufactured efficiently and, at the same time,
the crimping section 130 can be crimped to the conductor
tip 201a in a crimped state with excellent water-blocking
performance and excellent conductivity.
[0172] As described above, in this embodiment, in the
welding step, the pair of opposedly-facing edge portions
130t is welded to each other while sliding the fiber laser
welding device Fw along the terminal long length direc-
tion Lt from the distal end portion 130P1 (box section 120
side) of the crimping section 130B to a proximal end por-
tion 130P2 (carrier 150 side) of the crimping section 130B
thus forming the welded portion 141 at the opposedly-
facing edge portion 130t (see Fig. 4(a) to Fig. 4(c)). How-
ever, a welding method and the constitution are not lim-
ited to such a welding method and constitution.
[0173] This will be specifically described. The method
of welding is not limited to that the fiber laser welding
device Fw is moved along the terminal long length direc-
tion Lt of the crimping section 130B. At least one of the
fiber laser welding device Fw and the terminal fitting 110B
may be moved such that a laser beam L emitted from
the fiber laser welding device Fw is emitted to the oppos-
edly-facing edge portions 130t of the crimping section
130B along the terminal long length direction Lt.
[0174] The method of welding is not limited to that the
opposedly-facing edge portions 130t of the crimping sec-
tion 130B are welded to each other while moving at least
one of the fiber laser welding device Fw and the terminal

fitting 110B. The fiber laser welding may be performed
using a mirror called a galvano mirror not shown in the
drawing.
[0175] The galvano mirror is a mirror which reflects a
laser beam for scanning and, at the same time, is rotated
by an amount corresponding to a level of an inputted
drive voltage for allowing the laser beam to be polarized
at a reflection angle of a desired angle.
[0176] According to the above-mentioned constitution,
even when at least one of the fiber laser welding device
Fw and the terminal fitting 110B is not moved, by per-
forming the sweep irradiation of the laser beam L emitted
from a head of the fiber laser welding device Fw arranged
at a fixed point based on an oscillation angle of the gal-
vano mirror with respect to opposedly-facing edge por-
tions 130t of the crimping section 130B of the terminal
fitting 110B arranged at another fixed point, the oppos-
edly-facing edge portions 130t can be surely welded.
[0177] Even when the laser beam L passes the prox-
imal end portion 130P2 of the crimping section 130B due
to the oscillation angle of the galvano mirror and is emit-
ted to the connection portion 151, a focal point Lp of the
laser beam L emitted from the fiber laser welding device
Fw is not on the connection portion 151 (carrier surface
150F). Accordingly, there is no possibility that the con-
nection portion 151 is unexpectedly melt or a cut portion
is formed on the connection portion 151 and hence, the
welded portion 141 can be accurately formed on the op-
posedly-facing edge portions 130t of the crimping section
130B.
[0178] As another embodiment, for example, as in the
case of a terminal connection strip 100Pc shown in Fig.
9(a), the terminal connection strip may include a terminal
fitting 110Pc provided with a crimping section 130D
where an orthogonal cross section of the crimping section
130D which is taken along a line orthogonal to the termi-
nal long length direction Lt has an elliptical circular shape.
[0179] The crimping section 130D is formed into an
elliptical circular shape having a long axis in the vertical
direction in cross section.
[0180] According to the above-mentioned constitution,
as shown in Fig. 9(b), even when the carrier cutting de-
vice 340 is arranged on a carrier 150 side of the terminal
fitting 110Pc, there is no possibility that a wire insertion
opening 130x having an elliptical circular shape of the
crimping section 130D on a proximal end side is com-
pletely closed by the carrier cutting device 340 and
hence, the wire insertion opening 130x can ensure a size
which allows the insertion of the wire tip 200a.
[0181] Accordingly, at the time of inserting the wire tip
200a into the inside of the crimping section 130D of the
terminal fitting 110Pc from the carrier 150 side, the wire
tip 200a can be surely inserted into the inside of the crimp-
ing section 130D avoiding the interference with the carrier
cutting device 340.
[0182] The constitution of the carrier of the present in-
vention is not limited to the constitution where the first
positioning hole 161 and the second positioning hole 162
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are formed in the carrier as the above-mentioned posi-
tioning hole 160, wherein the first positioning hole 161
and the second positioning hole 162 are used at the time
of feeding the terminal connection strip 100 along the
carrier long length direction Lc by allowing the insertion
of the positioning pin which a carrier feeding mechanism
not shown in the drawing includes.
[0183] For example, the carrier may adopt the consti-
tution shown in Fig. 10(a) where only the first positioning
holes 161 are formed in the carrier, or the constitution
shown in Fig. 10(b) where only the second positioning
holes 162 are formed on the carrier.
[0184] In the case of the carrier 150 where only the
first positioning holes 161 are formed on the carrier 150,
as shown in Fig. 10(a), the first positioning hole 161 is
arranged at a position on the terminal long length direc-
tion Lt of the welded portion 141 of the terminal fitting
110B, that is, on an extension line of the welded portion
141. Accordingly, a distance from a positioning jig pin
321 inserted into the first positioning hole 161 to the ter-
minal fitting 110B can be set to a minimum distance and
hence, the clamping jig 300 can be small sized.
[0185] Further, by making the clamping jig 300 small-
sized, a moving amount (stroke amount) of the clamping
jig 300 or the like can be set to a minimum value and
hence, an operation time in the welding step can be short-
ened.
[0186] On the other hand, in the case of the carrier 150
where only the second positioning holes 162 are formed
in the carrier 150, when the positioning hole 160 is set
at a position displaced from the connection portion 151
in the carrier long length direction Lc as shown in Fig.
10(b), it is possible to acquire the advantageous effect
that the reliability of a connection state of the terminal
connection strip 100 where the crimping section 130 and
the carrier 150 are connected to each other can be main-
tained without lowering the strength of a portion of the
carrier 150 in the vicinity of the connection portion 151.
[0187] That is, the constitution of the positioning holes
160 can be suitably set according to a specification of
the female crimp terminal 110 to be manufactured, man-
ufacturing conditions or the like. That is, the positioning
holes 160 may be formed only of the first positioning holes
161 or formed only of the second positioning holes 162.
Alternatively, the positioning holes 160 may be formed
by both the first positioning holes 161 and the second
positioning holes 162.
[0188] Further, in a pre-crimping state, a shape of the
cover crimping section 131a and a shape of the conductor
crimping section 131b of the present invention are not
limited to cylindrical shapes having a substantially equal
diameter.
[0189] For example, the crimping section 130 may be
formed into a so-called bellmouth shape where a diam-
eter of a proximal end portion of the cover crimping sec-
tion is increased compared to other portions of the cover
crimping section for allowing the conductor crimping sec-
tion to have a diameter narrower than a diameter of the

cover crimping section. Alternatively, as shown in Fig.
11(a) to Fig. 11(c), the crimping section 130 may be
formed such that the cover crimping section and the con-
ductor crimping section have different diameters by form-
ing a stepped portion at a boundary portion between the
cover crimping section 1310a and the conductor crimping
section 1310b.
[0190] Fig. 11(a) is a perspective view of the female
crimp terminal 1100, Fig. 11(b) is a longitudinal cross-
sectional view describing a state after the wire inserting
step, and Fig. 11(c) is a longitudinal cross-sectional view
describing a state after the crimping connection step.
[0191] When the proximal end portion of the cover
crimping section is formed into a bellmouth shape, it is
possible to prevent the state where a rear end portion of
the cover crimping section bites into the insulating cover
202 in a post-crimping state with the wire tip 200a thus
damaging the insulating cover 202. Accordingly, the high-
quality crimp-terminal-equipped wire (not shown in the
drawing) can be formed.
[0192] On the other hand, in the case of a wire crimping
section 1310 where a boundary portion between the cov-
er crimping section 1310a and the conductor crimping
section 1310b is formed into a stepped shape, a defor-
mation amount of the conductor crimping section 1310b
at the time of crimping the conductor crimping section
1310b to the wire tip 200a can be reduced compared to
the conductor crimping section 131b of the wire crimping
section 131 where a stepped portion is not formed at a
boundary portion.
[0193] It is preferable that an inner diameter of the cov-
er crimping section 1310a is set substantially equal to or
slightly larger than an outer diameter of the cover tip 202a
and, at the same time, an inner diameter of the conductor
crimping section 1310b is set substantially equal to or
slightly larger than an outer diameter of the conductor tip
201a.
[0194] The stepped portion 1310x of the wire crimping
section 1310 where the cover crimping section 1310a
and the conductor crimping section 1310b are formed in
a stepwise manner is not formed into a stepped shape
which is orthogonal to the terminal long length direction
Lt, but is formed into a stepped shape gradually and
smoothly lowered from the cover crimping section 1310a
to the conductor crimping section 1310b.
[0195] Although there are various kinds of manufac-
turing methods of such a female crimp terminal 1100
where the boundary portion between the cover crimping
section 1310a and the conductor crimping section 1310b
is formed into a stepped shape, it is preferable to man-
ufacture the female crimp terminal 1100 using a core rod
330 as shown in Fig. 12(a) to Fig. 12(d).
[0196] Fig. 12(a) is a plan view showing a state where
the core rod 330 is placed on a crimping base material
1300A, Fig. 12(b) is a cross-sectional view taken along
line B-B in Fig. 12(a), Fig. 12(c) is a longitudinal cross-
sectional view showing a state where the crimping sec-
tion 1300 is formed into a hollow shape, and Fig. 12(d)
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is a cross-sectional view taken along line C-C in Fig.
12(c).
[0197] The manufacturing method of the female crimp
terminal 1100 using the core rod 330 will be described
in more detail. Firstly, a terminal base material is blanked
into a shape obtained by developing the hollow crimping
section 1300 formed into a stepped shape in plane.
[0198] Then, in a state where a core rod axis 331 of
the core rod 330 formed into a stepped shape extends
along the long length direction X, the core rod 330 is
placed on the terminal base material such that, as shown
in Fig. 12(a), a stepped portion 332 of the core rod 330
is positioned at a stepped portion corresponding portion
1310y which corresponds to a stepped portion 1310x of
the wire crimping section 1310.
[0199] Next, as shown in Fig. 12(b), both end portions
of the crimping base material 1300A in the terminal width
direction Wt are bent about the core rod axis 331 and,
as shown in Fig. 12(c) and Fig. 12(d), the crimping base
material 1300A is formed into a hollow shape which sur-
rounds the core rod 330 by a press die not shown in the
drawing.
[0200] Subsequently, the manner of operation and ad-
vantageous effects of the female crimp terminal 1100
formed as described above is described by reference to
Fig. 13 and Fig. 14.
[0201] Fig. 13 is a cross-sectional view of the conduc-
tor crimping section 1310b and the conductor tip 201a in
a state where the conductor crimping section 1310b and
the conductor tip 201a are connected to each other by
crimping with the wire crimping section 1310 formed into
a stepped shape. Fig. 14 is a cross-sectional view of the
conductor crimping section 131b and the conductor tip
201a in a state where the conductor crimping section
131b and the conductor tip 201a are connected to each
other by crimping with the wire crimping section 131 not
formed into a stepped shape.
[0202] With respect to the conductor crimping section
1310b of the wire crimping section 1310 where a bound-
ary portion between the cover crimping section 1310a
and the conductor crimping section 1310b is formed into
a stepped shape, compared to the conductor crimping
section 131b of the wire crimping section 131 where a
boundary portion is not formed into a stepped shape, a
deformation amount of the conductor crimping section
1310b at the time of crimping the conductor crimping sec-
tion 1310b to the wire tip 200a can be reduced so that
an amount of an excessively large thick wall portion gen-
erated at the conductor crimping section 1310b along
with the crimping can be reduced.
[0203] Assume a case where, in a pre-crimping state,
the cover crimping section 131a and the conductor crimp-
ing section 131b are formed into cylindrical shapes hav-
ing a substantially equal diameter, that is, the cover
crimping section 131a and the conductor crimping sec-
tion 131b are not formed into a stepped manner. In such
a case, an amount of deformation along with the crimping
is large in the conductor crimping section 131b crimped

to the conductor tip 201a than in the cover crimping sec-
tion 131a crimped to the cover tip 202a. Accordingly, an
excessively large thick wall portion is generated at the
conductor crimping section 131b.
[0204] Assuming that a crimped shape of the crimping
section 130 is an approximately U shape in cross section,
the excessively large thick wall portion generated at the
conductor crimping section 131b forms an inwardly-fall-
ing portion 131z which projects in a falling manner toward
the center of the wire crimping section 131 as shown in
Fig. 14.
[0205] In such a case, the inwardly-falling portion 131z
serves as an obstacle when the conductor crimping sec-
tion 131b and the conductor tip 201a are crimped to each
other. Accordingly, as shown in an enlarged view in Fig.
14, the conductor tip 201a does not reach a corner portion
of the conductor crimping section 131b and hence, there
exists a possibility that a gap is generated between the
conductor crimping section 131b and the conductor tip
201a.
[0206] The wire crimping section 131 where the gap is
generated between the conductor crimping section 131b
and the conductor tip 201a has, in a state where the con-
ductor crimping section 131b and the conductor tip 201a
are connected to each other by crimping, the deteriorated
electrical connection or the moisture intrusion due to the
capillarity. Accordingly, such a wire crimping section 131
has deteriorated electrical characteristics.
[0207] On the other hand, by forming the boundary por-
tion between the cover crimping section 1310a and the
conductor crimping section 1310b into a stepped shape,
a gap formed between the conductor crimping section
1310b and the conductor tip 201a becomes smaller than
a gap formed between the conductor crimping section
131b and the conductor tip 201a in the case where the
boundary portion between the cover crimping section
131a and the conductor crimping section 131b is not
formed into a stepped shape.
[0208] Accordingly, as shown in Fig. 13, an amount of
deformation of the conductor crimping section 1310b
along with the crimping can be decreased so that the
generation of the excessively large thick wall portion can
be suppressed. Accordingly, the generation of the in-
wardly-falling portion at the conductor crimping section
1310b can be prevented so that the conductor crimping
section 1310b and the conductor tip 201a can be closely
connected to each other by crimping.
[0209] Further, the stepped portion 1310x of the wire
crimping section 1310 is formed into a stepped shape
which is gradually and smoothly lowered from the cover
crimping section 1310a to the conductor crimping section
1310b. Accordingly, the wire tip 200a can be easily in-
serted into the wire crimping section 1310.
[0210] Further, as described above, the female crimp
terminal 1100 is manufactured using the core rod 330.
Accordingly, even when the female crimp terminals 1100
are manufactured on a mass production basis, there is
no possibility that a position of the stepped portion 1310x
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of the wire crimping section 1310 is changed for every
female crimp terminal 1100. That is, the stepped portion
1310x of the wire crimping section 1310 can be formed
at a desired position.
[0211] This will be described in more detail. For exam-
ple, assume a case where the conductor crimping section
is formed with a length larger than a desired length in the
terminal long length direction Lt. In such a case, when
an inner diameter of the cover crimping section 1310a is
set substantially equal to or slightly larger than an outer
diameter of the cover tip 202a, and an inner diameter of
the conductor crimping section 1310b is set substantially
equal to or slightly larger than an outer diameter of the
conductor tip 201a as described above, the cover tip 202a
may be caught by the stepped portion of the wire crimping
section at the time of inserting the wire tip 200a into the
wire crimping section. Accordingly, there exists a possi-
bility that the wire tip 200a cannot be firmly inserted into
the wire crimping section.
[0212] On the other hand, assume a case where the
cover crimping section is formed with a length larger than
a desired length in the terminal long length direction Lt.
In such a case, even when the conductor tip 201a is made
to abut against a distal end side of the wire crimping sec-
tion, the insertion of the wire tip 200a may be continued
until the cover tip 202a is made to abut against the
stepped portion of a crimping section body. Accordingly,
there exists a possibility that the conductor tip 201a is
bent.
[0213] Further, assume a case where the cover crimp-
ing section is formed with a length larger than a desired
length in the terminal long length direction Lt. In such a
case, even when the insertion of the wire tip 200a is
stopped immediately before the conductor tip 201a is
made to abut against a distal end of the wire crimping
section, a cover crimping section is positioned around
the conductor tip 201a at the boundary portion between
the conductor tip 201a and the cover tip 202a.
[0214] Accordingly, a gap formed between the conduc-
tor tip 201a at the boundary portion between the conduc-
tor tip 201a and the cover tip 202a and the wire crimping
section becomes larger than a gap formed between a
distal end side of the conductor tip 201a and the wire
crimping section. That is, the conductor crimping section
in such a case has a possibility of forming an inwardly-
falling portion at the time of connecting the conductor
crimping section to the conductor tip 201a by crimping.
[0215] However, in the female crimp terminal 1100
where the stepped portion 1310x is formed at a desired
position, the wire tip 200a can be inserted into the wire
crimping section 1310 at a desired position without giving
rise to a drawback that the insertion of the wire tip 200a
into the wire crimping section 1310 is insufficient, a draw-
back that the distal end of the conductor tip 201a is bent,
or a drawback that a gap formed between the conductor
crimping section 1310b and the conductor tip 201a be-
comes large.
[0216] The desired position is a position on the terminal

long length direction Lt where the boundary portion be-
tween the conductor tip 201a and the cover tip 202a cor-
responds to the stepped portion 1310x of the wire crimp-
ing section 1310.
[0217] Accordingly, by forming the crimping section
1300 into a hollow shape in a state where the stepped
portion corresponding portion 1310y of the crimping base
material 1300A and the stepped portion 332 of the core
rod 330 are accurately aligned with each other, the wire
crimping section 1310 and the wire tip 200a can maintain
a state where the wire crimping section 1310 and the
wire tip 200a are closely connected to each other by
crimping. Accordingly, it is possible to acquire a wire pro-
vided with a terminal having favorable electrical connec-
tion performance.

(SECOND EMBODIMENT)

[0218] Another embodiment is described.
[0219] The same symbols are applied to the constitu-
tion similar to the constitution of the above-mentioned
first embodiment and the explanation of the constitution
is omitted.
[0220] Fig. 15 is a front view showing the overall struc-
ture of a wire crimping device 400, Fig. 16 is a right side
view showing the overall structure of the wire crimping
device 400 partially described in a cross section, and Fig.
17(a) to Fig. 17(c) are constitutional explanatory views
of an anvil jig 421 and a crimper jig 451. This will be
described in more detail. Fig. 17(a) is a front view of a
wire crimping area Pa of the wire crimping device 400
and an area around the wire crimping area Pa before
carrier cutting, and Fig. 17(b) is a longitudinal cross-sec-
tional view of the wire crimping area Pa of the wire crimp-
ing device 400 and the area around the wire crimping
area Pa before carrier cutting.
[0221] Fig. 17(c) is an enlarged view of part "X" in Fig.
17(b). Fig. 18(a) and Fig. 18(b) are constitutional explan-
atory views of the anvil jig 421 and the crimper jig 451.
This will be described in more detail. Fig. 18(a) is a front
view of the wire crimping area Pa of the wire crimping
device 400 and an area around the wire crimping area
Pa during a carrier cutting step, and Fig. 18(b) is a lon-
gitudinal cross-sectional view of the wire crimping area
Pa of the wire crimping device 400 and the area around
the wire crimping area Pa during the carrier cutting step.
[0222] Fig. 19(a) and Fig. 19(b) are constitutional ex-
planatory views of the anvil jig 421 and the crimper jig
451. Fig. 19(a) is a front view of the wire crimping area
Pa of the wire crimping device 400 and an area around
the wire crimping area Pa during a wire inserting step,
and Fig. 19(b) is a longitudinal cross-sectional view of
the wire crimping area Pa of the wire crimping device 400
and the area around the wire crimping area Pa during
the wire inserting step.
[0223] Fig. 20(a) and Fig. 20(b) are constitutional ex-
planatory views of the anvil jig 421 and the crimper jig
451. Fig. 20(a) is a front view of the wire crimping area
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Pa of the wire crimping device 400 and an area around
the wire crimping area Pa during a wire crimping step,
and Fig. 20(b) is a longitudinal cross-sectional view of
the wire crimping area Pa of the wire crimping device 400
and the area around the wire crimping area Pa during
the wire crimping step.
[0224] The wire crimping device 400 according to this
embodiment is a device which forms a crimp-terminal-
equipped wire 210 in a following manner. That is, a ter-
minal connection strip 100 is paid off from a reel not
shown in the drawing so that a plurality of female crimp
terminals 110 which are provided to the carrier 150 of
the terminal connection strip 100 in a chained manner
along a long length direction of the carrier 150 are sup-
plied to the wire crimping area Pa where a crimping sec-
tion 130 and a conductor 201 are crimped to each other
from an upstream side Lcu intermittently. The female
crimp terminal 110 is separated from the carrier 150 at
the wire crimping area Pa. In the wire crimping area Pa,
a conductor tip 201a of an insulated wire 200 is inserted
into the inside of a crimping section 130 of the female
crimp terminal 110 in the terminal connection strip 100
and, thereafter, the crimping section 130 of the female
crimp terminal 110 and a distal end side of the insulated
wire 200 are connected to each other by crimping thus
forming the crimp-terminal-equipped wire 210.
[0225] In the following description, the long length di-
rection of the carrier 150 is set as a carrier long length
direction Lc, and a width direction of the carrier 150 is
set as a carrier width direction Wc. Further, with respect
to the long length direction of the carrier 150, a direction
along which the carrier 150 is fed (carrier advancing di-
rection) is set as a feeding direction downstream side
Lcd, and a side opposite to the feeding direction down-
stream side Lcd is set as a feeding direction upstream
side Lcu. A depth direction of the wire crimping device
400 is set as an X direction, a front side in the depth
direction, that is, a carrier 150 side with respect to the
female crimp terminal 110 in the terminal connection strip
100 is set as an Xf direction, and a rear side in the depth
direction, that is, a female crimp terminal 110 side with
respect to the carrier 150 in the terminal connection strip
100 is set as an Xb direction.
[0226] Further, a long length direction of the female
crimp terminal 110 is set as a terminal axis direction Lt.
The terminal axis direction Lt is the direction which agrees
with a long length direction of an insulated wire 200 to
which the crimping section 130 is connected by crimping
and with the carrier width direction Wc as shown in Fig.
17(b).
[0227] A width direction of the female crimp terminal
110 is set as a terminal width direction Wt. The terminal
width direction Wt is, as shown in Fig. 17(a), the direction
which intersects the terminal axis direction Lt in a planar
direction and agrees with the carrier long length direction
Lc. Further, a box section 120 side with respect to the
crimping section 130 in the terminal axis direction Lt is
set as a front side Ltf (distal end side), while a crimping

section 130 side with respect to the box section 120 is
set as a rear side Ltb (proximal end side).
[0228] The insulated wire 200 which is connected to
the female crimp terminal 110 has the constitution sub-
stantially similar to the constitution of the insulated wire
200 in the first embodiment.
[0229] For example, the conductor 201 is formed by
stranding aluminum alloy wires such that a cross section
of the conductor 201 is 0.75 mm2.
[0230] Next, the constitution of the terminal connection
strip 100 which is an object to be worked by the wire
crimping device 400 is described.
[0231] The terminal connection strip 100 has the con-
stitution substantially similar to the constitution of the ter-
minal connection strip 100 in the above-mentioned first
embodiment and is formed by blanking a copper alloy
strip (not shown in the drawing) made of brass whose
surface is tin-plated (Sn plated) or the like as a plate-
shaped base material to integrally form the carrier 150
and female crimp terminals 110 using blanking not shown
in the drawing.
[0232] Accordingly, as shown in Fig. 15 to Fig. 17(c),
the terminal connection strip 100 is integrally formed of
the carrier 150 formed into a strip shape and the female
crimp terminals 110 which project from one end side of
the carrier 150 in the carrier width direction Wc.
[0233] In the carrier 150 in the second embodiment,
when manufacturing the female crimp terminal 110, only
a first positioning hole 161 which allows the insertion of
a positioning pin not shown in the drawing which enables
the positioning of the carrier 150 while the carrier 150 is
fed toward the feeding direction downstream side Lcd is
formed for each projection portion of the female crimp
terminal 110.
[0234] The wire crimping section 131 has a hollow
shape (cylindrical shape) where a distal end side (front
side Ltf) thereof and whole peripheral surface portion are
not opened and a wire insertion opening 130s which
opens such that a wire tip 200a can be inserted through
the wire insertion opening 130s is formed in the wire
crimping section 131 on the rear side Ltb in the terminal
axis direction.
[0235] Next, the constitution of the wire crimping de-
vice 400 in this embodiment is described in detail with
respect to each part.
[0236] The wire crimping device 400 is, as shown in
Fig. 15 and Fig. 16, formed of a crimping device body
400A and a wire inserting means 400B for inserting the
wire into the wire insertion opening 130s of the crimping
section 130 of the female crimp terminal 110 which is
supplied to the wire crimping area Pa in the crimping
device body 400A from the front Xf side of the crimping
device body 400A.
[0237] The wire inserting means 400B is arranged on
the front side Xf in the X direction with respect to the wire
crimping area Pa and has a chuck 400Ba which holds
the insulated wire 200 and a drive means not shown in
the drawing which can advance toward the insertion di-
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rection (Xb) along which the insulated wire 200 is inserted
into the inside of the crimping section 130 of the female
crimp terminal 110 which is arranged at the wire crimping
area Pa and can retract to the direction (Xf) opposite to
the insertion direction.
[0238] The crimping device body 400A is formed of a
base 410 and an ascending/descending body 420 which
goes up and down in a Zc direction with respect to the
base 410. The base 410 is formed of, mainly, a terminal
conveyance rail 411, a carrier feeding mechanism 415,
an ascending guide rail 412 and the anvil jig 421. The
ascending/descending body 420 includes the crimper jig
451.
[0239] The terminal conveyance rail 411 is installed
such that a conveyance path R through which the termi-
nal connection strip 100 is conveyed to the right side
(downstream side Led) from the left side (upstream side
Lcu) in a state where the wire crimping device 400 is
viewed from a front side. That is, the terminal conveyance
rail 411 is horizontally placed in such a manner that the
terminal conveyance rail 411 supports the terminal con-
nection strip 100 which is paid off from the reel (not shown
in the drawing) which is provided at an upstream side
and can guide the terminal connection strip 100 along
the conveyance path R to the wire crimping area Pa
where the crimping section 130 and the insulated wire
200 are crimped to each other.
[0240] The carrier feeding mechanism 415 includes a
swing arm 417 which is arranged on the upstream side
Lcu of the ascending guide rail 412 in the wire crimping
device 400 and is pivotally attached to a pivotally at-
tached portion 416 in an upper portion of the base 410,
a cam mechanism not shown in the drawing which swings
the swing arm 417 in an interlocking manner with an as-
cending/descending motion of the ascending/descend-
ing body 420, and a feeding pawl 418 which is mounted
on a distal end side of the swing arm 417 and feeds the
terminal connection strip 100 toward the downstream
side along with the swing of the swing arm 417.
[0241] By the operation of the carrier feeding mecha-
nism 415, the feeding pawl 418 is engaged with each of
first positioning holes 161 which are arranged at prede-
termined intervals along the long length direction Lc of
the carrier 150 of the terminal connection strip 100 placed
on the terminal conveyance rail 411 so that the female
crimp terminals 110 are intermittently conveyed to the
wire crimping area Pa.
[0242] The ascending guide rail 412 is a power trans-
mitting means which transmits a drive force generated
by a drive source not shown in the drawing to the as-
cending/descending body 420 such that the ascending
guide rail 412 can guide the ascending/descending body
420 to slide in the vertical (Zc) direction.
[0243] The anvil jig 421 is, as shown in Fig. 16, ar-
ranged below the crimper jig 451 such that the anvil jig
421 faces the crimper jig 451 in an opposed manner at
the wire crimping area Pa. The anvil jig 421 includes a
shearing member 422, an insulation anvil 431, a wire

anvil 432, and a lower-side terminal holding die 435 which
are arranged in this order from the front side Xf to the
rear side Xb along the depth direction of the wire crimping
device 400.
[0244] In the anvil jig 421, the insulation anvil 431, the
wire anvil 432, and the lower-side terminal holding die
435 are integrally fixed to the base 410 using bolts not
shown in the drawing, while the shearing member 422
can ascend and descend with respect to the insulation
anvil 431.
[0245] The shearing member 422 includes, as shown
in Fig. 17(a), a block-shaped shearing member body por-
tion 423 and a punch receiving portion 24. Here, the
punch receiving portion 24 projects into the wire crimping
area Pa from one side portion in the width direction (car-
rier long length direction Lc) on the upper surface of the
shearing member body portion 423 and receives a press-
ing force of a punching member 452 described later.
[0246] This will be described in more detail. The punch
receiving portion 24 is arranged on one side portion of
the shearing member 422 in the width direction (Lc) in
such a manner that the punch receiving portion 24 does
not face the wire insertion opening 130s of the crimping
section 130 of the female crimp terminal 110 arranged
in the wire crimping area Pa in the carrier long length
direction Lc.
[0247] The shearing member body portion 423 is, as
shown in Fig. 17(b), arranged at a portion which corre-
sponds to the conveyance path R of the carrier 150 in
the depth direction X. In a state where the shearing mem-
ber body portion 423 is arranged at a standby height H1
at which the shearing member body portion 423 stands
by at a usual time when the shearing member body por-
tion 423 does not cut the carrier 150, the shearing mem-
ber body portion 423 is arranged such that an upper por-
tion of the shearing member body portion 423 projects
upward with respect to the conveyance path R. In the
shearing member 422, to prevent the carrier 150 which
is conveyed along the conveyance path R from interfering
with the shearing member 422, a carrier insertion groove
422S formed by notching so that the carrier 150 can be
inserted into the carrier insertion groove 422S is formed
at a portion corresponding to a portion where the carrier
150 passes in an upper portion of the shearing member
422.
[0248] That is, the carrier insertion groove 422S is
formed in an upper portion of the shearing member 422
with a gap larger than a thickness of the carrier 150, and
has a groove shape formed by horizontally notching the
shearing member 422 over the whole width direction (car-
rier long length direction Lc) from an end portion of the
rear side Xb in the depth direction to the front side Xf in
the depth direction.
[0249] The shearing member 422 is arranged such that
an opening edge portion of the carrier insertion groove
422S faces a connection portion 151 of the terminal con-
nection strip 100 in an opposed manner at the standby
height H1. A shearing blade 425 to shear the connection
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portion 151 is formed on an upper side portion of the
opening edge portion of the carrier insertion groove
422S.
[0250] This will be described in more detail. The shear-
ing member 422 is arranged such that, in a standby state,
as described above, the shearing blade 425 is positioned
above the connection portion 151 and hence, the shear-
ing member body portion 423 is arranged in a state where
the upper portion of the shearing member body portion
423 projects above the conveyance path R. That is, the
shearing member 422 is arranged in a state where at
least a portion of the shearing member body portion 423
above the carrier insertion groove 422S in the vertical
direction overlaps with the wire insertion opening 130s
of the crimping section 130 which is supplied to the wire
crimping area Pa (see Fig. 17(a) to Fig. 17(c)).
[0251] Further, the shearing member 422 can be low-
ered from the standby height H1 to a shearing completion
height H2 (see Fig. 18(a) and Fig. 18(b)) which is a po-
sition at which the shearing of the carrier 150 is complet-
ed.
[0252] As shown in Fig. 18(a) and Fig. 18(b), in a state
where the shearing member 422 is lowered to the shear-
ing completion height H2, the shearing member body por-
tion 423 can be lowered to a position where the shearing
member body portion 423 does not overlap with the wire
insertion opening 130s of the crimping section 130 of the
female crimp terminal 110 which is arranged at the wire
crimping area Pa.
[0253] Further, as shown in Fig. 16, the shearing mem-
ber 422 includes an biasing spring 426 which biases the
shearing member 422 toward a direction along which the
shearing member 422 which has been lowered to a po-
sition lower than the shearing completion height H2 as-
cends, and the shearing member 422 is biased by the
biasing spring 426 in the usual time so that the shearing
member 422 stays at the standby height H1.
[0254] Further, the above-mentioned insulation anvil
431 can hold the female crimp terminal 110 in the terminal
connection strip 100 which is supplied to the wire crimp-
ing area Pa, particularly, a cover crimping section 131a,
from below and is arranged such that the insulation anvil
431, together with an insulation crimper 461 described
later, can crimp the cover crimping section 131a.
[0255] The wire anvil 432 can hold the female crimp
terminal 110 in the terminal connection strip 100 which
is supplied to the wire crimping area Pa, particularly, a
conductor crimping section 131b, from below and is ar-
ranged such that the wire anvil 432, together with a wire
crimper 462 described later, can crimp the conductor
crimping section 131b.
[0256] The lower-side terminal holding die 435 is ar-
ranged below the female crimp terminal 110 in the ter-
minal connection strip 100 supplied to the wire crimping
area Pa and can hold a box section 120 mainly in the
female crimp terminal 110 in such a manner that the box
section 120 is sandwiched by the lower-side terminal
holding die 435 and an upper-side terminal holding die

463 described later from both upper and lower sides.
[0257] Next, the ascending/descending body 420 is
described.
[0258] The ascending/descending body 420 is ar-
ranged above the wire crimping area Pa and is elevatable
at least three stages by a drive control of a servomotor.
That is, the ascending/descending body 420 can stop at
any one of at least three positions consisting of a standby
height H1 (see Fig. 17(a) to Fig. 17(c)) at which the as-
cending/descending body 420 is away from the female
crimp terminal 110 arranged in the wire crimping area
Pa, a shearing completion height H2 (see Fig. 18(a) and
Fig. 18(b) and Fig. 19(a) and Fig. 19(b)) at which the
shearing of the female crimp terminal 110 and the carrier
150 arranged at the wire crimping area Pa is completed,
and the crimping completion height H3 (Fig. 20(a) and
Fig. 20(b)) at which the wire tip 200a can be crimped.
[0259] The crimper jig 451 is mounted on a lower part
of the ascending/descending body 420, that is, a distal
end portion on a side where the ascending/descending
body 420 faces the anvil jig 421 in an opposed manner.
[0260] The crimper jig 451 is, as shown in Fig. 16, ar-
ranged in a state where the crimper jig 451 faces the
anvil jig 421 in the wire crimping area Pa in an opposed
manner. The crimper jig 451 includes the punching mem-
ber 452, the insulation crimper 461, the wire crimper 462,
and the upper-side terminal holding die 463 which are
arranged in this order from the front side Xf to the rear
side Xb in the depth direction of the wire crimping device
400.
[0261] The punching member 452 includes a punching
projecting portion 453 which presses and thereby lowers
the shearing member 422 together with the punching pro-
jecting portion 453 along with descending of the ascend-
ing/descending body 420.
[0262] The punching projecting portion 453 is, as
shown in Fig. 17(a), formed at one end side of a lower
surface of the punching member 452 in the width direc-
tion. That is, the punching projecting portion 453 is
formed on a portion of the punching member 452 on a
side where the punching projecting portion 453 faces the
punch receiving portion 24 in the above-described shear-
ing member 422 in an opposed manner in such a manner
that the punching projecting portion 453 projects down-
ward toward the punch receiving portion 24.
[0263] The insulation crimper 461 is arranged such that
the insulation crimper 461 can, together with the insula-
tion anvil 431, crimp the female crimp terminal 110 of the
terminal connection strip 100 supplied to the wire crimp-
ing area Pa, particularly, a cover crimping section 131a
of the female crimp terminal 110.
[0264] The wire crimper 462 is arranged such that the
wire crimper 462 can, together with the wire anvil 432,
crimp the female crimp terminal 110 of the terminal con-
nection strip 100 supplied to the wire crimping area Pa,
particularly, a conductor crimping section 131b of the fe-
male crimp terminal 110.
[0265] Next, a manufacturing method for manufactur-
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ing a crimp-terminal-equipped wire 210 using the above-
mentioned wire crimping device 400 is described. The
female crimp terminal 110 and the carrier 150 in the ter-
minal connection strip 100 which are arranged at the wire
crimping area Pa are separated from each other, the
crimping section 130 of the female crimp terminal 110 is
crimped to a distal end side of the insulated wire 200 so
that the female crimp terminal 110 and the insulated wire
200 are connected to each other whereby the crimp-ter-
minal-equipped wire 210 is manufactured.
[0266] In the manufacturing method of the crimp-ter-
minal-equipped wire 210, a carrier cutting step, a wire
inserting step and a wire crimping step are performed in
this order.
[0267] The terminal connection strip 100 is conveyed
to the downstream side Lcd on the terminal conveyance
rail 411 along the carrier long length direction Lc. The
female crimp terminals 110 in the terminal connection
strip 100 are intermittently arranged at the wire crimping
area Pa. At that time, the terminal connection strip 100
is conveyed along the conveyance path R in a posture
where the wire insertion opening 130s of the crimping
section 130 in the female crimp terminal 110 is directed
to the front side Xf in the depth direction.
[0268] Further, the female crimp terminal 110 which is
supplied to the wire crimping area Pa is arranged in a
state where the female crimp terminal 110 is supported
on the insulation anvil 431, the wire anvil 432 and lower-
side terminal holding die 435 in the anvil jig 421. On the
other hand, the carrier 150 is arranged at the wire crimp-
ing area Pa in a state where a portion of the carrier 150
positioned at the wire crimping area Pa in the carrier long
length direction Lc is inserted into the carrier insertion
groove 422S formed in the shearing member 422.
[0269] In the carrier cutting step, as shown in Fig. 17(a)
and Fig. 17(b), in a state where the female crimp terminal
110 is arranged at the wire crimping area Pa, the ascend-
ing/descending body 420 is lowered from the standby
height H1 while being guided by the terminal conveyance
rail 411. Along with the descending of the ascending/de-
scending body 420, the crimper jig 451 is lowered togeth-
er with the ascending/descending body 420, and the
punching projecting portion 453 of the punching member
452 in the crimper jig 451 is brought into contact with the
punch receiving portion 24 of the shearing member 422.
In this state, the ascending/descending body 420 is fur-
ther lowered, and along with the descending of ascend-
ing/descending body 420, the ascending/descending
body 420 lowers only the shearing member 422 in the
anvil jig 421.
[0270] Accordingly, a portion of the carrier 150 which
is inserted into the carrier insertion groove 422S formed
in the shearing member 422 is lowered together with the
shearing member 422 and hence, the shearing blade 425
of the shearing member 422 and the insulation anvil 431
shear a connection portion 151 from a state shown in
Fig. 17(a) to Fig. 17(c) in cooperation. By the time when
the shearing member 422 arrives at the shearing com-

pletion height H2, as shown in Fig. 18(a) and Fig. 18(b),
the terminal connection strip 100 is surely separated into
the carrier 150 and the female crimp terminal 110.
[0271] In a state where the shearing member 422 has
arrived at the shearing completion height H2 where the
shearing of the connection portion 151 by the shearing
member 422 is completed, the wire inserting step is per-
formed.
[0272] In the wire inserting step, in a state that the
shearing member 422 is, as shown in Fig. 18(a) and Fig.
18(b), arranged at the shearing completion height H2, as
shown in Fig. 19(a) and Fig. 19(b), the wire tip 200a is
inserted into the wire insertion opening 130s formed in
the crimping section 130 in the female crimp terminal 110
which is arranged at the wire crimping area Pa from the
front side Xf in the device depth direction X by linear
motion generated by the wire inserting means 400B.
[0273] That is, as shown in Fig. 18(a) and Fig. 18(b)
and Fig. 19(a) and Fig. 19(b), in a state where the shear-
ing member 422 is arranged at the shearing completion
height H2, the shearing member body portion 423 is ar-
ranged at a position below the conveyance path R, that
is, a position at which the shearing member body portion
423 does not overlap with the wire insertion opening 130s
in the vertical direction (see Fig. 18(a) and Fig. 18(b))
and hence, as shown in Fig. 19(a) and Fig. 19(b), the
wire tip 200a can be smoothly inserted into the inside of
the crimping section 130 through the wire insertion open-
ing 130s while avoiding the interference with the shearing
member 422.
[0274] In the wire crimping step, as shown in Fig. 19(a)
and Fig. 19(b), in a state where the wire tip 200a is in-
serted into the wire crimping section 131 in the crimping
section 130, the crimper jig 451 is lowered to the crimping
completion height H3 which is further lower than the
above-mentioned shearing completion height H2 with re-
spect to the anvil jig 421 whereby, as shown in Fig. 20(a)
and Fig. 20(b), the crimper jig 451 can press the wire
crimping section 131 and hence, the wire crimping sec-
tion 131 can be connected to the wire tip 200a by crimp-
ing.
[0275] After the crimping of the wire tip 200a and the
crimping section 130 is completed, the ascending/de-
scending body 420 is ascended. Along with the ascend-
ing of the ascending/descending body 420, a pressing
force of the punching member 452 to the shearing mem-
ber 422 is released. Since the shearing member 422 is
biased upward by the biasing spring 426 (see Fig. 16),
the shearing member 422 is ascended to the standby
height H1. The shearing member 422 stands by for the
next female crimp terminal 110 to be supplied to the wire
crimping area Pa at the standby height H1.
[0276] The terminal connection strip 100 is conveyed
to the downstream side Lcd of the terminal conveyance
rail 411 along the carrier long length direction Lc by a
predetermined pitch by the feeding pawl 418.
[0277] The crimp-terminal-equipped wire 210 can be
manufactured by the above-mentioned wire crimping
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method. The manner of operation and advantageous ef-
fects obtained by the above-mentioned wire crimping de-
vice 400 and the manufacturing method of the crimp-
terminal-equipped wire 210 are described.
[0278] According to the above-mentioned wire crimp-
ing method, in the carrier cutting step, the shearing mem-
ber 422 is lowered to the shearing completion height H2
from the standby height H1. While the shearing member
422 is arranged at the shearing completion height H2,
the wire inserting step is performed by the wire inserting
means 400B. Accordingly, in the wire inserting step, there
is no possibility that the wire tip 200a and the shearing
member 422 interfere with each other and hence, the
wire tip 200a can be surely inserted into the crimping
section 130 through the wire insertion opening 130s.
[0279] That is, on the front side Xf in the device depth
direction X, a space where the wire tip 200a can be in-
serted into the wire insertion opening 130s can be en-
sured while preventing the shearing member 422 from
facing the wire insertion opening 130s in an opposed
manner. Accordingly, even when an outer diameter of
the wire tip 200a is slightly smaller than an inner diameter
of the wire insertion opening 130s, in inserting the wire
tip 200a into the inside of the crimping section 130
through the wire insertion opening 130s, the wire tip 200a
does not interfere with the shearing member 422 so that
the wire tip 200a can be smoothly and surely inserted
into the crimping section 130.
[0280] Accordingly, the hollow crimping section 130 in
the closed-barrel-type female crimp terminal 110 and the
wire tip 200a which is inserted into the crimping section
130 can be surely and efficiently crimped to each other.
[0281] This will be described in more detail. In the con-
ventional connection method of a closed-barrel-type
crimp terminal, the closed-barrel-type crimp terminal is
individually manufactured one by one by using brazing,
casting or the like. Accordingly, when the closed-barrel-
type crimp terminal and an insulated wire 200 are con-
nected to each other, a female crimp terminal 110 is in-
dividually set to a crimping jig and is crimped to a wire
tip 200a of the insulated wire 200 and hence, the con-
ventional method has a drawback that the manufacturing
efficiency is low.
[0282] In contrast, according to the wire crimping de-
vice 400 and the wire crimping method of this embodi-
ment, the carrier cutting step is performed immediately
before the wire inserting step. The wire inserting step is
performed in a state where the shearing member 422 is
lowered to the shearing completion height H2 at which
the shearing member 422 does not overlap with the wire
insertion opening 130s formed in the crimping section
130 in the female crimp terminal 110 arranged at the wire
crimping area Pa and hence, the strip-like terminal con-
nection strip 100 is conveyed and is sequentially supplied
to the wire crimping area Pa. At the wire crimping area
Pa, the terminal connection strip 100 is separated into
the carrier 150 and the female crimp terminal 110. Ac-
cordingly, even the female crimp terminal 110 is a closed-

barrel-type female crimp terminal 110, the wire tip 200a
can be surely inserted into the hollow crimping section
130 and the wire tip 200a and the crimping section 130
can be crimped to each other.
[0283] According to the wire crimping device 400 and
the wire crimping method of this embodiment, a series
of respective steps applied to the terminal connection
strip 100, that is, the carrier cutting step, the wire inserting
step and the wire crimping step can be continuously per-
formed with accuracy at the wire crimping area Pa without
moving the female crimp terminal 110 between the re-
spective steps.
[0284] Accordingly, the irregularity which may occur
when the female crimp terminal 110 is moved between
the respective steps can be prevented and, further, the
crimp-terminal-equipped wire 210 formed by connecting
the closed-barrel-type female crimp terminal 110 and the
insulated wire 200 to each other can be continuously
manufactured thus realizing the mass production of the
high-quality crimp-terminal-equipped wire 210.
[0285] Further, the wire crimping device 400 according
to this embodiment includes the lower-side terminal hold-
ing die 435 and upper-side terminal holding die 463 which
hold the female crimp terminal 110.
[0286] Due to the above-mentioned constitution, in a
state where the female crimp terminal 110 is held by at
least the lower-side terminal holding die 435 out of the
lower-side terminal holding die 435 and the upper-side
terminal holding die 463, for example, the female crimp
terminal 110 can be separated from the carrier 150, the
wire tip 200a can be inserted into the inside of the crimp-
ing section 130 through the wire insertion opening 130s
which is opened toward the carrier 150 side in the termi-
nal axis direction Lt of the crimping section 130, and the
crimping section 130 and the wire tip 200a inserted into
the crimping section 130 can be crimped to each other.
In performing these steps, there is no possibility that the
female crimp terminal 110 arranged at the wire crimping
area Pa is inadvertently positionally displaced. Accord-
ingly, these series of steps can be stably and continu-
ously performed and hence, the high-quality crimp-ter-
minal-equipped wire 210 formed by connecting the
closed-barrel-type female crimp terminal 110 and the in-
sulated wire 200 to each other can be efficiently manu-
factured.
[0287] Further, in the above-mentioned manufacturing
method of the crimp-terminal-equipped wire 210, the
crimp-terminal-equipped wire 210 is manufactured while
paying off the terminal connection strip 100 provided with
the closed-barrel-type female crimp terminals 110 each
having the hollow crimping section 130 from a reel not
shown in the drawing. However, the manufacturing meth-
od is not limited to such a method. For example, it may
be possible to use a terminal connection strip provided
with female crimp terminals 110 where each terminal is
in a developed shape immediately after being blanked
from the plate-shaped base material. Then, a bending
step, a welding step and a sealing portion forming step
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may be appropriately applied to the female crimp termi-
nals 110 of the terminal connection strip and, thereafter,
a carrier cutting step, a wire inserting step, and a wire
crimping step may be continuously performed.
[0288] In the above-mentioned embodiment, the
crimp-terminal-equipped wire 210 is manufactured using
the terminal connection strip 100. Next, another embod-
iment, that is, the embodiment which differs in manufac-
turing method from the above-mentioned embodiment is
described by reference to Fig. 21(a) to Fig. 23(b).
[0289] Here, the constitutions identical with the consti-
tutions of the above-mentioned embodiment are given
the same symbols, and the description of such constitu-
tions is omitted.
[0290] Fig. 21(a) to Fig. 23(b) are explanatory views
of a terminal connection strip separating step in the man-
ufacturing method according to another embodiment.
This will be described in more detail. Fig. 21(a) is a plan
view of the terminal connection strip 100 showing a por-
tion thereof in the carrier long length direction Lc. Fig.
21(b) is a plan view of a carrier-equipped terminal 100Z
showing a mode where the carrier-equipped terminal
100Z is cut from the terminal connection strip 100 by the
terminal connection strip separating step. Fig. 22(a1) and
Fig. 22(a2) are a longitudinal cross-sectional view and a
plan view respectively showing the carrier-equipped ter-
minal 100Z for describing a connection portion bending
step where a connection portion 151 is bent such that an
angle formed between a carrier 150 and a female crimp
terminal 110 becomes an approximately right angle. Fig.
22(b1) and Fig. 22(b2) are a longitudinal cross-sectional
view and a plan view respectively showing the carrier-
equipped terminal 100Z for describing a wire inserting
step where a wire tip 200a is inserted into the inside of
a crimping section 130 through a wire insertion opening
130s. Fig. 23(a) is a longitudinal cross-sectional view of
the carrier-equipped terminal 100Z for describing a wire
crimping step, and Fig. 23(b) is a longitudinal cross-sec-
tional view of the carrier-equipped terminal 100Z for de-
scribing a connection portion cutting step.
[0291] In the wire crimping method according to anoth-
er embodiment, that is, in the manufacturing method of
the crimp-terminal-equipped wire 210, a terminal con-
nection strip separating step, a connection portion bend-
ing step, a wire inserting step, a wire crimping step, and
a connection portion cutting step are performed in this
order.
[0292] In the terminal connection strip separating step,
the carrier 150 in the terminal connection strip 100 is cut
into pieces by a carrier cutting blade not shown in the
drawing along a cutting line C shown in Fig. 21(a) for
every portion corresponding to a portion between the fe-
male crimp terminals 110 in the carrier long length direc-
tion Lc. Accordingly, as shown in Fig. 21(b), a carrier-
equipped terminal 100Z where one female crimp terminal
110 is provided to each cut piece of the carrier 150 is
formed.
[0293] In the connection portion bending step, as

shown in Fig. 22(a1) and Fig. 22(a2), a connection portion
151 is bent at approximately 90 degrees toward a direc-
tion along which the carrier 150 does not close a wire
insertion opening 130s. That is, the connection portion
151 is brought into a state where an angle formed be-
tween the female crimp terminal 110 and the carrier 150
becomes an approximately right angle from a state where
a bottom surface of the female crimp terminal 110 and
the carrier 150 are positioned on the same plane.
[0294] In the wire inserting step, as shown in Fig.
22(b1) and Fig. 22(b2), from a state where a wire tip 200a
is arranged such that the wire tip 200a faces the wire
insertion opening 130s in an opposed manner, the wire
tip 200a is inserted into the crimping section 130 through
the wire insertion opening 130s.
[0295] In the wire crimping step, as shown in Fig. 23(a),
in a state where the wire tip 200a is inserted into the
inside of the crimping section 130, in the same manner
as the wire crimping step in the previously-mentioned
embodiment, the wire crimper 462 and the insulation
crimper 461 are lowered toward the wire anvil 432 and
the insulation anvil 431 so that the wire crimping section
131 and the wire tip 200a are crimped to each other in a
state where the wire crimper 462 and the insulation crimp-
er 461 clamp the wire crimping section 131 and the wire
tip 200a with the wire anvil 432 and the insulation anvil
431.
[0296] In the connection portion cutting step, as shown
in Fig. 23(b), the connection portion 151 is cut by a con-
nection portion cutting blade 485 arranged to face the
connection portion 151 in an opposed manner thus sep-
arating the carrier-equipped terminal 100Z into the crimp-
terminal-equipped wire 210 and the carrier 150.
[0297] In the manufacturing method according to the
above-mentioned embodiment, in the connection portion
cutting step, the connection portion cutting blade 485 cuts
the connection portion 151 from a state where the con-
nection portion cutting blade 485 is arranged to face the
connection portion 151 which is bent toward a direction
along which the connection portion 151 is away from the
female crimp terminal 110 in an opposed manner. Ac-
cordingly, the connection portion cutting blade 485 can
be arranged such that the connection portion cutting
blade 485 does not project to the wire insertion opening
130s side and does not overlap with the wire insertion
opening 130s.
[0298] Accordingly, in the wire inserting step, there is
no possibility that the wire tip 200a and the connection
portion cutting blade 485 interfere with each other and
hence, the wire tip 200a can be smoothly and surely in-
serted into the inside of the crimping section 130 through
the wire insertion opening 130s.
[0299] Further, in the connection portion cutting step,
even in a state where the wire tip 200a and the crimping
section 130 are crimped to each other, the connection
portion cutting blade 485 can smoothly and surely cut
the connection portion 151 without being interfered by
the insulated wire 200 and without damaging the insulat-
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ed wire 200.
[0300] According to the wire crimping device and the
wire crimping method of the above-mentioned another
embodiment, a series of steps consisting of the terminal
connection strip separating step, the connection portion
bending step, the wire inserting step, the wire crimping
step and the connection portion cutting step can be con-
tinuously and accurately performed on the terminal con-
nection strip 100.
[0301] Accordingly, the crimp-terminal-equipped wire
210 formed by connecting the closed-barrel-type female
crimp terminal 110 and the insulated wire 200 to each
other can be continuously manufactured thus realizing
the mass production of the crimp-terminal-equipped
wires 210.
[0302] Further, the wire crimping device of the another
embodiment may be also provided with a terminal holding
means which holds the female crimp terminal 110 during
a period where at least any one of steps among the ter-
minal connection strip separating step, the connection
portion bending step, the wire inserting step, the wire
crimping step and the connection portion cutting step is
performed.
[0303] In the above-mentioned terminal connection
strip separating step, the carrier-equipped terminal 100Z
where one female crimp terminal 110 is provided to the
cut piece of the carrier 150 is cut from the terminal con-
nection strip 100. However, the constitution is not limited
to such a constitution, and carrier-equipped terminals
100Z where two or more female crimp terminals 110 are
provided to the cut piece of the carrier 150 may be cut
from the terminal connection strip 100. The connection
portion bending step and the succeeding steps may be
performed on such carrier-equipped terminals 100Z.
[0304] Further, in the manufacturing method according
to another embodiment, it is not always necessary to per-
form the terminal connection strip separating step, the
connection portion bending step, the wire inserting step,
the wire crimping step, and the connection portion cutting
step in this order. For example, at least two steps out of
these steps may be performed simultaneously, or the
connection portion cutting step may be performed before
the wire inserting step.
[0305] Further, the cutting of the carrier 150 in the ter-
minal connection strip separating step is not always lim-
ited to the cutting using the carrier cutting blade. In the
same manner, the cutting of the connection portion 151
in the connection portion cutting step is not always limited
to the cutting using the connection portion cutting blade
485. For example, the connection portion 151 may be
cut by melting using a laser beam or electricity.
[0306] Preferably, for cutting the cutting portion, a fiber
laser beam is emitted to the cutting portion from a fiber
laser beam emitting device.
[0307] Compared to other laser welding, an extremely
small spot can be set as a focal point in the fiber laser
welding and hence, it is possible to realize laser welding
with high output and, at the same time, a laser beam can

be emitted in a continuous manner.
[0308] Accordingly, by performing the cutting of the
cutting portion using the fiber laser beam in this manner,
the cutting portion can be cut smoothly in a favorable
cutting state.
[0309] In the above-mentioned embodiment, the crimp
terminal is formed of the female crimp terminal 110 con-
stituted of the box section 120 and the crimping section
130. However, provided that the female crimp terminal
110 includes the crimping section 130, the crimp terminal
may be a male crimp terminal (not shown in the drawing)
formed of an insertion tab to be inserted into and con-
nected to the box section 120 of the above-mentioned
female crimp terminal 110 and the crimping section 130,
or a crimp terminal formed of only the crimping section
130 and to which conductors 201 of a plurality of insulated
wires 200 in a bundle are connected.
[0310] In the above-mentioned embodiment, the fe-
male crimp terminal 110 and the carrier 150 are connect-
ed to each other by way of the connection portion 151.
The place where the connection portion 151 is formed
on is not limited to a lower end portion of the peripheral
edge portion of the wire insertion opening 130s. The con-
nection portion 151 may be formed on an upper end por-
tion of the peripheral edge portion of the wire insertion
opening 130s of the crimping section 130 or other por-
tions.
[0311] In the above-mentioned description, the lower-
side terminal holding die 435 is provided to the anvil jig
421 and the upper-side terminal holding die 463 is pro-
vided to the crimper jig 451, and the female crimp terminal
110 is held in such a manner that particularly the box
section 120 of the female crimp terminal 110 is held in a
state where the lower-side terminal holding die 435 and
the upper-side terminal holding die 463 clamp the box
section 120 from the lower and upper sides. While holding
the female crimp terminal 110 in such a state, the female
crimp terminal 110 is separated from the carrier 150, the
wire tip 200a is inserted into the inside of the crimping
section 130 through the wire insertion opening 130s that
opens toward the carrier 150 side in the terminal axis
direction Lt of the crimping section 130, and the crimping
section 130 and the wire tip 200a inserted into the crimp-
ing section 130 can be crimped to each other. However,
even when the lower-side terminal holding die 435 and
the upper-side terminal holding die 463 are not provided,
the female crimp terminal 110 can be held by clamping
the crimping section 130 by the anvil jig 421 and the
crimper jig 451 in a state where the crimping section 130
of the female crimp terminal 110 is not crimped or by
crimping the crimping section 130 of the female crimp
terminal 110 to an extent that the wire can be inserted.
In such a state where the female crimp terminal 110 is
held in this manner, the female crimp terminal 110 may
be separated from the carrier 150, or the wire tip 200a
may be inserted into the inside of the crimping section
130 through the wire insertion opening 130s which opens
toward the carrier 150 side in the terminal axis direction
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Lt of the crimping section 130.
[0312] This will be described in more detail. In the car-
rier cutting step, in a state where the female crimp termi-
nal 110 is arranged at the wire crimping area Pa, along
with the descending of the ascending/descending body
420 from the standby height H1, the crimper jig 451 is
lowered to a position where the female crimp terminal
110 is held by being clamped from above and below in
the vertical direction. That is, the crimping section 130 of
the female crimp terminal 110 which is placed on the
anvil jig 421 is clamped by the groove portions of the
insulation crimper 461 and the wire crimper 462 of the
crimper jig 451 having an approximately inverted V-
shape as viewed in a front side and the insulation anvil
431 and the wire anvil 432 of the anvil jig 421 from above
and below in the vertical direction. The position to which
the crimper jig 451 is lowered is the position where the
crimping section 130 of the female crimp terminal 110 is
clamped in a clamping state where the crimping section
130 is not crimped or in a crimping state where the in-
sertion of the wire is allowed, that is, the position higher
than the crimping state which brings the crimping section
130 into a final crimping state where the conduction be-
tween the crimping section 130 and the wire tip 202a can
be ensured.
[0313] In this state, only the shearing member 422 of
the anvil jig 421 is lowered to the shearing completion
height H2 so as to shear the connection portion 151 by
the shearing member 422 and hence, the female crimp
terminal 110 is separated from the carrier 150. Then, the
wire inserting step is performed in this state.
[0314] In this manner, by controlling the descending
height of the crimper jig 451 with respect to the anvil jig
421, even when the lower-side terminal holding die 435
and the upper-side terminal holding die 463 which clamp
from below and above and hold the box section 120 of
the female crimp terminal 110 are not provided, there is
no possibility that the female crimp terminal 110 arranged
at the wire crimping area Pa is inadvertently positionally
displaced so that the carrier cutting step and the wire
inserting step can be performed.
[0315] To describe the correspondence between the
configuration of this disclosure and the configuration of
the embodiment, they are as follows.
[0316] The crimp terminal of this invention corre-
sponds to the female crimp terminal 110 of the embodi-
ment.
[0317] In the same manner, the long length direction
of this disclosure corresponds to the terminal long length
direction Lt,
the width direction of this disclosure corresponds to the
terminal width direction Wt,
the positioning hole 160 formed into a hole shape differ-
ent from a hole shape of other positioning holes of this
disclosure corresponds to the different-shaped first po-
sitioning hole 161s described later,
the connecting portion of this disclosure corresponds to
the connection portion 151,

the wire connection structural body of this disclosure cor-
responds to the crimp-terminal-equipped wire 210,
the carrier cutting means of this disclosure corresponds
to the shearing member body portion 423 (shearing
member 422),
the crimping means of this disclosure corresponds to the
insulation anvil 431 and the insulation crimper 461 as
well as the wire anvil 432 and the wire crimper 462,
the terminal holding means of this disclosure corre-
sponds to at least the lower-side terminal holding die 435
from the lower-side terminal holding die 435 and the up-
per-side terminal holding die 463,
the carrier thickness direction of this disclosure corre-
sponds to the vertical direction,
the side of the carrier opposite to the side to which the
crimping section is provided of this disclosure corre-
sponds to the lower side of the carrier,
the standby position of this disclosure corresponds to the
standby height H1, and
the cutting position of this disclosure corresponds to the
shearing completion height H2.
[0318] However, this invention is not limited to the con-
figuration of the above-mentioned embodiments, and the
application can be made based on technical concept
called for in claims, and this invention can take various
embodiments.

DESCRIPTION OF REFERENCE SIGNS

[0319]

100, 100A to 100C, 100Pa to 100Pc: Terminal con-
nection strip
110: Female crimp terminal
110A to 110D, 110Pa to 110Pc: Terminal fitting
130, 130A to 130D: Crimping section (Crimping base
material)
130s: Wire insertion opening
130t: Opposedly-facing edge portion
130z: Barrel member
141: Welded portion
150: Carrier
150F: Carrier surface
160: Positioning hole
161: First positioning hole
161s: Different-shaped first positioning hole
161a: Center of perfect circle
162: Second positioning hole
151: Connection portion
200: Insulated wire
200a: Wire tip
201: Conductor
202: Insulating cover
400: Wire crimping device
400B: Wire inserting means
422: Shearing member
431: Insulation anvil
432: Wire anvil
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435: Lower side terminal holding die
461: Insulation crimper
462: Wire crimper
463: Upper side terminal holding die
L: Fiber laser beam
CL2: Center axis of carrier in width direction
CL1: On terminal center axis in terminal width direc-
tion
H1: Standby height
H2: Shearing completion height
Lt: Terminal long length direction
Wt: Terminal width direction
Lc: Carrier long length direction
Lt: Terminal axis direction

Claims

1. A terminal connection strip comprising:

a carrier formed in a strip shape; and
a plurality of terminal fittings which project from
at least one edge side of the carrier in a width
direction, wherein
each of the terminal fittings includes a crimping
section which connects by crimping at least a
conductor tip of an insulated wire provided with
the conductor tip where a conductor is exposed
by peeling off an insulating cover on a distal end
side of the insulated wire to the terminal fitting,
wherein
the crimping section is formed into a hollow
shape which allows the insertion of at least the
conductor tip from a proximal end side of the
crimping section and allows the crimping section
to surround the conductor tip.

2. The terminal connection strip according to claim 1,
wherein in the crimping section, a crimping base ma-
terial which corresponds to the crimping section of
the terminal fitting is bent around an axis of the ter-
minal fitting, and a welded portion which is formed
by welding opposedly-facing edge portions which
face each other in an opposed manner is formed
along a long length direction of the terminal, and
at least a proximal end side of the welded portion in
the terminal long length direction is formed at a place
which is not disposed on the same plane as a carrier
surface of the carrier in a circumferential direction of
the crimping section.

3. The terminal connection strip according to claim 1
or 2, wherein a positioning hole which allows the in-
sertion of a positioning pin which positions the carrier
is arranged for every connection portion which con-
nects the terminal fitting to the carrier in the long
length direction.

4. The terminal connection strip according to claim 3,
wherein out of the positioning hole provided in plural,
a positioning hole for every predetermined number
of terminal fittings is formed into a hole shape differ-
ent from a hole shape of other positioning holes.

5. A terminal connection strip comprising:

a carrier formed in a strip shape; and
a plurality of terminal fittings which project from
at least one edge side of the carrier in a width
direction, wherein
each of the terminal fittings includes a crimping
section which connects by crimping at least a
conductor tip of an insulated wire provided with
the conductor tip where a conductor is exposed
by peeling off an insulating cover on a distal end
side of the insulated wire to the terminal fitting,
wherein
the crimping section is formed of a crimping-sec-
tion bottom surface; and barrel members which,
in a state where crimping base materials which
correspond to the crimping section of the termi-
nal fitting are bent around an axis of the terminal
fitting, project toward the outside in a terminal
width direction such that opposedly-facing edge
portions where the crimping base materials face
each other in an opposed manner are not dis-
posed on the same plane as a carrier surface of
the carrier.

6. A method of manufacturing a crimp terminal com-
prising:

a blanking step where a terminal connection
strip which is formed of a carrier formed in a strip
shape and a plurality of terminal fittings which
project from at least one edge side of the carrier
in a width direction is blanked from a base ma-
terial;
a bending step in which each of the terminal fit-
tings is formed into a stereoscopic shape by
bending the terminal fitting in a planner shape;
a welding step in which a crimping base material
of the terminal fitting which corresponds to a
crimping section which connects by crimping at
least a conductor tip of an insulated wire provid-
ed with the conductor tip formed by exposing a
conductor by peeling off an insulating cover on
a distal end side of the insulated wire is bent
about an axis of the terminal fitting, and oppos-
edly-facing edge portions of the crimping base
material are welded to each other; and
a separation step in which the terminal fitting is
separated from the carrier, the steps being per-
formed in the order, wherein
a cylindrical bending step is performed in the
bending step such that a crimping-section cor-
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responding portion of the crimping base material
is bent into a cylindrical shape where the oppos-
edly-facing edge portions which face each other
in a circumferential direction of the crimping
base material face each other in an opposed
manner at a position which is not disposed on
the same plane as a carrier surface of the carrier
so that at least the conductor tip is insertable
into the crimping section from a proximal end
side of the crimping section and is configured to
be surrounded by the crimping section, and
a long-length-direction welding step is per-
formed in the welding step such that the oppos-
edly-facing edge portions are welded by a laser
along a long length direction of the crimping
base material from a position away from the op-
posedly-facing edge portions of the crimping
base material by a distance which falls within a
welding allowable threshold value by a laser
beam.

7. A wire crimping device which connects by crimping
an insulated wire where a conductor is covered with
an insulating cover and a wire tip is formed by ex-
posing the conductor by peeling off the insulating
cover on a distal end side of the insulated wire, and
a closed-barrel-type crimp terminal provided with a
hollow crimping section which allows the connection
by crimping of the wire tip to each other due to crimp-
ing between the crimping section and the wire tip,
the wire crimping device comprising:

a carrier cutting means which separates the
crimp terminal from a terminal connection strip
which is constituted of a carrier formed in a strip
shape, and the crimp terminal provided in plural
each of which is connected at a wire insertion
opening side thereof which opens to allow the
insertion of the wire tip into the inside of the
crimping section in a terminal axis direction to
the carrier in a projecting manner along a carrier
width direction, the crimp terminals connected
to the carrier by way of connecting portions at
predetermined intervals in a carrier long length
direction; and
a crimping means which crimps the crimping
section into the inside of which the wire tip is
inserted through the wire insertion opening,
wherein
the carrier cutting means is configured to slide
from a standby position which overlaps with the
wire insertion opening in a carrier thickness di-
rection to a cutting position which is on a side
opposite to a side where the crimping section is
provided with respect to the carrier and does not
overlap with the wire insertion opening, and to
shear the connecting portion in the carrier thick-
ness direction.

8. The wire crimping device according to claim 7, fur-
ther comprising a terminal holding means which
holds the crimp terminal.

9. The wire crimping device according to claim 7 or 8,
further comprising a wire inserting means which in-
serts at least the wire tip of the insulated wire into
the inside of the crimping section through the wire
insertion opening.

10. A wire crimping method for connecting by crimping
an insulated wire where a conductor is covered with
an insulating cover and a wire tip is formed by ex-
posing the conductor on a distal end side of the in-
sulated wire by peeling off the insulating cover on
the distal end side of the insulated wire, and a closed-
barrel-type crimp terminal provided with a hollow
crimping section which allows the connection by
crimping of the wire tip to each other by crimping the
crimping section and the wire tip to each other, the
wire crimping method comprising:

a carrier cutting step in which a terminal connec-
tion strip which is constituted of a carrier formed
in a strip shape, and the crimp terminal provided
in plural each of which is connected at a wire
insertion opening side thereof which opens to
allow the insertion of the wire tip into the inside
of the crimping section in a terminal axis direc-
tion to the carrier in a projecting manner along
a carrier width direction, the crimp terminals con-
nected to the carrier by way of connecting por-
tions at predetermined intervals in a carrier long
length direction is separated into the crimp ter-
minal and the carrier by shearing the connecting
portion in a carrier thickness direction by a car-
rier cutting means;
a wire inserting step in which at least the wire
tip of the insulated wire is inserted into the inside
of the crimping section through the wire insertion
opening; and
a crimping step in which the insulated wire and
the crimp terminal are connected by crimping to
each other by crimping the crimping section into
the inside of which the wire tip is inserted, the
steps being performed in the order, wherein
in the carrier cutting step, the carrier cutting
means is slidably moved from a standby position
which overlaps with the wire insertion opening
in the carrier thickness direction to a cutting po-
sition which is on a side opposite to a side where
the crimping section is provided with respect to
the carrier in the carrier thickness direction and
does not overlap with the wire insertion opening,
and shears the connecting portion, and
the wire inserting step is performed during a pe-
riod in which the carrier cutting means is ar-
ranged at the cutting position.
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11. The wire crimping method according to claim 10,
wherein at least one of the carrier cutting step and
the wire inserting step is performed in a state where
the crimp terminal is held.
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