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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention generally relates to a
shielded flat cable and, more particularly, to a shielded
flat cable having a shield formed in such a manner as
to integrally cover a plurality of electric wires, and to a
method of manufacturing thereof, and to a machining
apparatus therefor.

2. Description of the Related Art

[0002] For example, a shielded flat cable of the afore-
mentioned type illustrated in FIG. 24 has been devel-
oped. This shielded flat cable is constructed so that a
plurality of coated wires 52, each of which is obtained
by coating a conductor 54 with an insulator 56, and a
plurality of drain wires 58 constituted only by conductors
are arranged on the same plane in parallel with one an-
other, that these wires 52 and 58 (hereunder, these
wires 52 and 58 will be referred to generically as "core
wires") are covered with a shield 60, which is conducted
only to the drain wires 58, and that the shield 60 is cov-
ered with an insulative external sheath 64.

[0003] In such a shielded flat cable 50, the shield 60
is formed by usually bonding a pair of metallic foils 62a
and 62b, which sandwich the core wires 52 and 58 from
both sides thereof, to each other with an adhesive, as
illustrated in this figure.

[0004] In the aforementioned shielded flat cable 50,
the core wires 52 and 58 are integrated with one another
by using the shield 60 and the external sheath 64. Thus,
the distance D between the adjacent core wires cannot
be changed. Therefore, in the case of some wiring man-
ner, there is the need for forming a slit 61 between the
adjacent core wires 52 and 58 to thereby enable the
change of the distance therebetween.

[0005] FIG. 25 is a perspective diagram illustrating a
state in which the branching slits 61 are formed in the
shielded flat cable 50 shown in FIG. 24. The distance D
between the adjacent core wires 52 and 58 can be
changed by forming the slits 61 as illustrated in FIG. 25.
Thus, for instance, specific wires can be inserted into
cavities formed at certain intervals.

[0006] However, in the case of the aforementioned
shield flat cable 50, the distance between the adjacent
core wires 52 and 58 is very narrow. Thus, when the slits
61 are formed, an area of bonded portion of the metallic
foils 62a and 62b is decreased. This results in decrease
in the adhesive strength of parts, in each of which the
slit 61 is provided, of the cable. Thus, as illustrated in
FIG. 25, an exfoliation is liable to occur in each of the
bonded portion of the metallic foils 62a and 62b. Con-
sequently, this conventional shielded flat cable has a
problem that the shielding performance is degraded ow-

10

15

20

25

30

35

40

45

50

55

ing to the exfoliation of the metallic foils 62a and 62b.
Further, the electrostatic capacity formed between the
conductor 54 and the shield 60, which has been main-
tained at a constant level, varies owing to the exfoliation
of the metallic foils 62a and 62b. This causes a problem
that uniformity of impedance in the longitudinal direction
of atransmission path formed from the conductor 54 and
the shield 60 is degraded, and that what is called a re-
flection phenomenon occurs, that is, a precedently
transmitted signal acts as a noise and affects a subse-
quently transmitted signal.

[0007] The presentinventionis accomplished to solve
the problems of the conventional art. Accordingly, an ob-
ject of the present invention is to provide a shielded flat
cable, which can prevent a shield from peeling off con-
ductors even in the case of branching a terminal thereof
and thus can suitably maintain the shielding perform-
ance thereof, and to provide a method of manufacturing
such a shielded flat cable.

SUMMARY OF THE INVENTION

[0008] To solve the problems, according to an aspect
of the present invention, there is provided a shielded flat
cable, which includes a plurality of core wires arranged
in parallel with one another on the same plane, a shield
having a pair of metallic foils sandwiching each of the
core wires in front and rear directions perpendicular to
the plane, and an external sheath coating an outer cir-
cumference of the shield. This cable comprises a slit se-
lectively formed between the core wires to branch a ter-
minal of each of the core wires, and a coupling portion
formed at least at a part defining the slit to maintain both
the metallic foils of the shield in a coupled state.
[0009] According to this aspect of the present inven-
tion, the terminal of each of the core wires is branched
by the slit. Thus, the core wires can be suitably connect-
ed to cavities provided at different intervals. In addition,
the coupling portion for maintaining both the metallic
foils of the shield in the coupled state is formed at least
at a part, in which the slit is formed, of the layered prod-
uct having the shield and the external sheath. Thus, this
coupling portion reinforces the coupling between the
metallic foils of the shield. Incidentally, the word "selec-
tively" means that a given number of slits may be formed
at an arbitrary place. Thus, the slit may be provided be-
tween each of all pairs of adjacent ones of the core
wires.

[0010] Especially, it is preferable that a plurality of the
coupling portions are formed along the longitudinal di-
rection of the slit.

[0011] Thus, the coupling force of the shield at the slit
portion is enhanced in proportion to the number of the
formed coupling portions.

[0012] The coupling portions may be constituted by
welding the metallic foils.

[0013] Thus, in the case of the cable of the present
invention, the shield itself is coupled to the metallic foils
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by a large coupling force.

[0014] On the other hand, the coupling portion may
be adapted to connect the front and rear sides of the
external sheath to each other through a through hole
formed in the shield.

[0015] Thus, the metallic foils are securely tightened
together by the external sheaths at the bonded portion
thereof. That is, the external sheaths provided at the
front and rear sides thereof are connected to each other
by the external sheath penetrating through the thorough
hole. Thus, the bonded portion is restrained by the ex-
ternal sheath from both sides. Consequently, as com-
pared with the conventional shield structure in which the
metallic foils are simply bonded with an adhesive, a
large coupling force acts between the metallic foils.
Moreover, the coupling portion can be constructed only
by forming the through hole in the shield without increas-
ing the number of components.

[0016] In this case, preferably, the external sheath is
a resin molded on an outer periphery of the shield in
such a manner as to fill the through hole.

[0017] Thus, when the external sheath is formed, the
material of the external sheath gets into the through
hole, so that the shield is, as it were, riveted.

[0018] It is preferable that especially, a peripheral
edge portion of the thorough hole is formed so that one
of the metallic foils is folded back in such a manner as
to be supported and surrounded by the other of the me-
tallic foils.

[0019] Thus, the metallic foils of the shield are cou-
pled to each other in a state in which the foils engage
with each other. Consequently, the coupling force of the
shield is increased still more.

[0020] Additionally, it is preferable that the shield is
constituted by metallic foils stuck to each other.

[0021] Thus, a sticking force acts on both the metallic
foils of the shield. Consequently, the coupling force of
the shield is increased still more.

[0022] Moreover, preferably, the through hole is
formed by being elongated in the longitudinal direction
of the slit.

[0023] Thus, high sealing properties can be obtained
at the slit portion in a state in which the width thereof is
limited to a small value. Conversely, the proportion of
the connected portion increases. Thus, a more large
coupling force can be obtained. The elongated through
holes are shaped like, for example, an oval or ellipse,
or an ovoid.

[0024] In the case of another embodiment of the
present invention, preferably, the coupling portion con-
tinuously extends along the longitudinal direction of the
slit.

[0025] Thus, the length of the coupling portion in-
creases. The coupling force is enhanced for that.
[0026] Further, preferably, the coupling portion is con-
tinuously constituted at a part of the external sheath.
[0027] To form the slit continuously extending in the
longitudinal direction thereof in this way, it is sufficient
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that a part of the external sheath is welded by, for in-
stance, thermal welding, and that the coupling portion
is constituted by coating the shield with such a welded
portion. Thus, the coupling portion can be constructed
without adding special components thereto. Conse-
quently, desired adhesiveness can be obtained.
[0028] According to another aspect of the present in-
vention, there is provided a shielded flat cable machin-
ing apparatus for machining an intermediate product
having a plurality of core wires arranged in parallel with
one another on the same plane, a shield having a pair
of metallic foils sandwiching each of the core wires in
front and rear directions perpendicular to the plane and
coating each of the core wires, an external sheath coat-
ing an outer circumference of the shield, and a slit
formed in a layered product having the external sheath
and the shield, the slit branching a terminal of each of
the core wires, and the shielded flat cable machining ap-
paratus for forming a coupling portion maintaining the
metallic foils of the shield in a coupled state, at a part
where the slit is defined. This shield flat cable machining
apparatus comprises a pair of heating/pinching ele-
ments enabled to pinch a branched terminal portion of
the intermediate product so as to melt slit portions of the
intermediate product, pinching surfaces each formed on
the heating/pinching elements and defining a plurality of
grooves corresponding to the core wires included in the
branched terminal portion, and partitioning elements
each disposed between adjacent ones of the plurality of
grooves to be put into the slit when the branched termi-
nal portion is pinched. In this apparatus, a face for en-
larging the slit is formed in each of the grooves so that
a gap is formed between a corresponding one of the
core wires and a corresponding one of the partitioning
elements when the intermediate product is pinched.
[0029] Further, according to another aspect of the
presentinvention, there is provided a shielded flat cable
manufacturing method having the steps of machining an
intermediate product having a plurality of core wires ar-
ranged in parallel with one another on the same plane,
a shield having a pair of metallic foils sandwiching each
of the core wires in front and rear directions perpendic-
ular to the plane and coating each of the core wires, an
external sheath coating an outer circumference of the
shield, and a slit formed in a layered product having the
external sheath and the shield, the slit branching a ter-
minal of each of the core wires, and forming a coupling
portion maintaining the metallic foils of the shield in a
coupled state, at a part where the slit is defined. In this
method, the step of forming a coupling portion compris-
es the steps of disposing the intermediate product be-
tween the pair of heating/pinching elements during en-
larging the slit, and coating the shield with a part of the
external sheath, which part corresponds to a slit portion
melted by simultaneously heating and pinching the in-
termediate product in a state in which a partitioning el-
ement for heating is disposed in the enlarged slit through

a gap.
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[0030] Inthe case of the machining apparatus and the
manufacturing method of the present invention, when
the coupling portion is formed, a face formed in the heat-
ing/pinching element, for enlarging the slit enlarges the
slit in the intermediate product. Thus, a gap is formed
between the partitioning element put into the slit and this
face. Consequently, the intermediate product is pinched
by the pinching face of the heating/pinching element and
also heated. Thus, the external sheath melts and gets
into the gaps formed at both sides of the partitioning el-
ement. As a result, the molten external sheath fill the
gaps in a state in which the shield exposed in the slit is
coated with the molten external sheath. Further, when
the molten portion of the external sheath, which has got
into the gaps, are harden, the coupling portion is formed.
Practically, the heating/pinching element may be either
a platen formed like a plate, or a pair of heating rollers.
In either case, undulations formed on the coupling sur-
face can constitute the pinching surface including the
grooves that pinches the core wires and can constitute
the face for enlarging the slit. Moreover, a heat source
for the heating/pinching element may be an internal
heater. Alternatively, the intermediate product may be
externally heated.

[0031] Further, preferably, the pair of heating/pinching
element is configured in such a manner as to be able to
open and close between a semi-closed state, in which
the branched terminal portion of the intermediate prod-
uct can be introduced, and a pinched state in which the
branched terminal portion can be pinched.

[0032] This facilitates the introduction of the interme-
diate product.

[0033] Moreover, preferably, the face for enlarging the
slit is adapted to enlarge the slit by pushing the core
wires of the branched terminal portion when the state of
the pair of heating/pinching elements are changed from
the semi-closed state to the pinched state.

[0034] Thisenables the enlargement of the slit without
providing a special step for enlarging the slit. Therefore,
the reliability of the slit enlarging operation is enhanced.
Moreover, the operability is improved. The face for en-
larging the slit is not limited to a flat one. A curved face
may be used as the face for enlarging the slit.

[0035] In the shielded flat cable manufacturing meth-
od, preferably, the step of disposing the intermediate
product between the pair of heating/pinching elements
during enlarging the slitincludes the steps of introducing
a branched terminal portion of the intermediate product
between the pair of heating/pinching elements that are
preliminarily put in a semi-closed state, and thereafter
closing the pair of heating/pinching elements.

[0036] This enables the supply of the intermediate
product to the pair of heating/pinching elements.
[0037] According to another aspect of the present in-
vention, there is provided a shielded flat cable manufac-
turing method having the steps of machining an inter-
mediate product having a plurality of core wires ar-
ranged in parallel with one another on the same plane,
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a shield having a pair of metallic foils sandwiching each
of the core wires in front and rear directions perpendic-
ular to the plane and coating each of the core wires, an
external sheath coating an outer circumference of the
shield, and a slit formed in a layered product having the
external sheath and the shield, the slit branching a ter-
minal of each of the core wires, and forming a coupling
portion maintaining the metallic foils of the shield in a
coupled state, at a part where the slit is defined. This
method comprises the steps of forming a through hole
in the metallic foils sandwiching the core wires in the
front and rear directions, thereafter forming the external
sheath by molding, and subsequently forming the slit at
a position through which the through hole passes.
[0038] According to this method of the present inven-
tion, only the addition of a step of punching or boring
enables the external sheath to pass through the through
hole formed in the shield. Further, the coupling portion
for coupling the shield is formed without increasing the
number of components. Moreover, the slit is formed at
the position through which the through hole passes.
Thus, the coupling portion is formed at a cut end of the
branching slit. In the case of forming the slit by perform-
ing the branching step, the metallic foils are reliably
maintained in the coupled state at the part at which the
slit is formed.

[0039] In this manufacturing method, preferably, a
plurality of through holes are formed along the core
wires.

[0040] Thus, when the slit is formed, the length of the
slit can be selected correspondingly to the plurality of
through holes.

[0041] Furthermore, preferably, the through holes are
formed in the bonded portion of the metallic foils, and
thereafter a burr formed around each of the through
holes is enlarged and deformed with respect thereto.
[0042] Additionally, it is preferable that terminal
processing is performed on the core wires branched af-
ter the slit is formed.

[0043] Thus, the forming and machining of the slit can
be performed simultaneously with the forming and ma-
chining of the slit for machining the terminal. Conse-
quently, the number of the steps can be reduced.
[0044] Incidentally, in the description of the present
specification, the "plurality of core wires" may be a group
of electric wires including only coated wires (mainly, sig-
nal lines) electrically insulated from the shield. Alterna-
tively, the "plurality of core wires" may be a group of elec-
tric wires including coated wires and drain wires that are
electrically conducted to the shield. Furthermore, the
"metallic foils" are not limited to genuine metallic foils.
The "metallic foils" may include those, to which various
kinds of coating for, for example, reinforcement.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] FIG. 1 is a perspective view illustrating an ex-
ample of a shielded flat cable according to the present
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invention.

[0046] FIG. 2 is a sectional view, which is taken on
line A-A of FIG. 1 and which illustrates the shielding
structure of the shielded flat cable.

[0047] FIG. 3 is a perspective view illustrating an ex-
ample of the use of the shielded flat cable shown in FIG.
1.

[0048] FIG. 4 is a schematic view illustrating a proc-
ess of manufacturing the shielded flat cable according
to the present invention.

[0049] FIG. 5 is a schematic sectional view taken on
line C-C of FIG. 4 illustrating the manufacturing process.
[0050] FIG. 6 is a schematic sectional view taken on
line D-D of FIG. 4 illustrating the manufacturing process.
[0051] FIG. 7 is a perspective view illustrating a lay-
ered product manufactured by the manufacturing proc-
ess illustrated in FIG. 4.

[0052] FIG. 8is a perspective view illustrating the lay-
ered product manufactured by the manufacturing proc-
ess illustrated in FIG. 4.

[0053] FIG. 9is a perspective view illustrating a proc-
ess of machining the layered product manufactured by
the manufacturing process illustrated in FIG. 4.

[0054] FIG. 10 is a schematic perspective view illus-
trating another example of a coupling portion.

[0055] FIG. 11 is a schematic view illustrating another
process of manufacturing the external sheath.

[0056] FIG. 12 is a schematic side view illustrating a
machining apparatus that can be employed according
to the present invention.

[0057] FIG. 13 is a perspective view illustrating a lay-
ered product machined by the manufacturing process
illustrated in FIG. 12.

[0058] FIG. 14 is a perspective view illustrating a lay-
ered product machined by the manufacturing process
illustrated in FIG. 12.

[0059] FIG. 15 is a schematic perspective view illus-
trating a machining apparatus according to another em-
bodiment of the present invention.

[0060] FIG. 16 is a perspective view illustrating a pri-
mary part of the apparatus shown in FIG. 15.

[0061] FIG. 17 is a plan partial schematic view illus-
trating the primary part of the apparatus shown in FIG.
15.

[0062] FIG. 18 is a perspective view illustrating an in-
termediate manufacturing process of a shielded flat ca-
ble according to another embodiment of the present in-
vention.

[0063] FIG. 19is an enlarged front view of the primary
part of the apparatus shown in FIG. 15.

[0064] FIG.20is an enlarged front view of the primary
part shown in FIG. 15, which illustrates a machining
process corresponding to FIG. 19.

[0065] FIG. 21 is a perspective view illustrating a
shielding flat cable in which a coupling portion is formed
by being heated and pinched.

[0066] FIG.22is a perspective view illustrating anoth-
er machining apparatus to which the present invention
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can be applied.

[0067] FIG. 23 is an enlarged schematic plan view il-
lustrating a primary part of the apparatus shown in FIG.
22.

[0068] FIG. 24 is a sectional perspective view illustrat-
ing a configuration of a conventional shielded flat cable.
[0069] FIG.25is a perspective view illustrating a state
in which branching slits are formed in the shielded flat
cable shown in FIG. 24.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0070] Embodiments of the present invention are de-
scribed hereinafter by referring to the accompanying
drawings.

[0071] FIG. 1 is a perspective sectional view illustrat-
ing a shielded flat cable 10 according to the present in-
vention. FIG. 2 is a sectional view taken on line A-A,
which illustrates the shield structure of the shielded flat
cable. Further, FIG. 3 is a perspective view illustrating
an example of the use of the shielded flat cable 10 of
FIG. 1. The shielded flat cable 10 illustrated in these fig-
ures has a plurality of coated wires 12, each of which is
constituted by conductors 14 coated with an insulator
16, and drain wires 18 constituted only by conductors.
These core wires (the coated wires 12 and the drain
wires 18 in this embodiment) are arranged on the same
plane in such a manner as to be in parallel with one an-
other. The shield 20 and the external sheath 24 are
formed therearound in such a manner as to be integrat-
ed therewith. In the case of the illustrated embodiment,
peeling is performed on a terminal portion so that the
shielded flat cable 10 is connected to a pressure termi-
nal 72 accommodated in a pole 71 of a pressure con-
nector 70 (see FIG. 3). Thus, the external sheath 24 and
the shield 20 are cut off. Consequently, the insulator 16
is exposed from the terminal portion of the coated wire
12.

[0072] The shield 20 is formed by bonding a pair of
electrically conductive metallic foils 22a and 22b togeth-
er in such a way as to sandwich the core wires 12 and
18, as illustrated in FIG. 2. Incidentally, genuine metallic
foils, such as copper foils, or metallic foils on each of
which a reinforcement layer made of a resin is formed,
are used as the metallic foils 22a and 22b.

[0073] AslitSisformed in a portion between the core
lines 12 and 18, that is, a bonded portion at which the
metallic foils 22a and 22b are bonded to each other. The
slit S branches the terminal portion of each of the core
wires 12 and 18. When the shielded flat cable 10 is con-
nected to the pressure connector 70, and formed along
the longitudinal direction of each of the core wires 12
and 18 so as to connect the individual wires 12 and 18
to the poles 71 provided at different intervals (see FIG.
3).

[0074] Several coupling portions 26 are formed at a
part (that is, the cut end portion of the slit S) in which
the slit S is defined. In the illustrated embodiment, the
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coupling portions 26 are configured so that through
holes 28 are linearly formed in the bonded portion of the
shield 20 at regular intervals, and that the peripheral
edge portion of each of the through holes 28 is folded
back to a rear side (a bottom surface side, as viewed in
this figure) of the shield 20, more particularly, the periph-
eral edge portion 22c of the metallic foil 22a is folded
back so that a corresponding part of the rear-side me-
tallic foil 22b is supported and surrounded by a corre-
sponding part of the front-side metallic foil 22a, and that
the external sheath 24 penetrates through this through
hole 28. That is, in the coupling portion 26, the metallic
foils 22a and 22b are made by folding back the periph-
eral edge portion 22c¢ to engage with each other. Fur-
thermore, the metallic foils 22a and 22b are, as it were,
rivet-fastened (riveted) to each other by the external
sheath 24.

[0075] Inthe case of the aforementioned shielded flat
cable 10, the coupling portion 26 is provided in the por-
tion in which the slit S of the shield 20 is formed. Thus,
as compared with the conventional shield structure in
which the metallic foils are simply bonded with an adhe-
sive, an extremely large coupling force acts between the
metallic foils 22a and 22b. Thus, even in the case that
the slit S is formed in the portion between the core wires
12 and 18, the metallic foils 22a and 22b do not easily
peel off from each other. The shielding performance is
effectively prevented from being degraded owing to the
exfoliation of the metallic foils 22a and 22b.

[0076] Further, a plurality of coupling portions 26 are
provided in the part in which the slit S is formed. Thus,
the coupling force of the metallic foils 22a and 22b can
be enhanced still more.

[0077] Moreover, in a state in which the metallic foils
22a and 22b are, as it were, riveted by the external
sheath 24 as illustrated in FIG. 2, high strength can be
obtained, in comparison with the structure in which the
front side and the rear side of the external sheath 24 are
stuck to each other in the through hole 28.

[0078] Next, a method of manufacturing the shielded
flat cable 10 is described hereafter by referring to FIGS.
4 t0 9. FIG. 4 is a schematic view illustrating an outline
of a process of manufacturing the shielded flat cable 10.
Further, FIG. 5 is a schematic sectional view taken on
line C-C of FIG. 4. FIG. 6 is a schematic sectional view
taken on line D-D of FIG. 4. Moreover, FIGS. 7 and 8
are perspective views of a layered product manufac-
tured by the manufacturing process illustrated in FIG. 4.
FIG. 9 is a perspective view illustrating a process of ma-
chining the layered product manufactured by the man-
ufacturing process illustrated in FIG. 4.

[0079] Referring first to FIG. 4, the process of manu-
facturing the shielded flat cable 10 fundamentally com-
prises three steps, that is, a shield forming step 30, a
punching step 34, and an external sheath forming step
36.

[0080] At the shield forming step 30, during the core
wires 12 and 18 are drawn from reel members (not
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shown), around which the core wires 12 and 18 are
wound, and a pair of metallic foils 22a and 22b are bond-
ed to each other by an adhesive in such a manner as to
sandwich these core wires 12 and 18. This operation is
performed by letting the core wires 12 and 18 and the
metallic foils 22a and 22b pass through between a pair
of pressure rollers 32a and 32b and by integrally press-
ing such wires and foils. Thus, asillustrated in (a) of FIG.
7, the core wires 12 and 18 are introduced in between
the pair of pressure rollers 32a and 32b in a state in
which the core wires 12 and 18 are arranged in parallel
with one another on the same plane (in a direction per-
pendicular to paper along a lateral direction as viewed
in FIG. 4). Then, the core wires 12 and 18 are sand-
wiched between and coated with the metallic foils 22a
and 22b in the front and rear directions (namely, upward
and downward directions, as viewed in FIG. 4) perpen-
dicular to the plane. Consequently, as illustrated in (b)
of FIG. 7, the shield 20 is formed, and a flat layered prod-
uct Sl is formed in such a way as to be integrated with
the core wires 12 and 18.

[0081] At the punching step 34, the through hole 28
is formed in the bonded portion, in which the metallic
foils 22a and 22b of the shield 20 are bonded to each
other. This operation is performed by letting the layered
product S1 pass through between a male roller 38a hav-
ing projections 40 provided at uniform intervals on a cir-
cumferential surface thereof and a female roller 38b
having recess portions 42 corresponding to the projec-
tions 40 provided on a circumferential surface thereof,
and then causing each of the projections 40 to penetrate
through the bonded portion, in which the metallic foils
22a and 22b are bonded to each other, as illustrated in
FIGG. 5. Thus, as illustrated in (c) of FIG. 7, the through
holes 28 are formed in the bonded portion of each of the
metallic foils 22a and 22b of the shield 20 in such a man-
ner as to be arranged in the longitudinal direction of the
layered product S1. At that time, burrs (a peripheral
edge portion 22c shown in FIG. 2) are formed on a pe-
ripheral edge portion of the through hole 28 in such a
manner as to be directed in a direction from the front
surface to the rear surface of the shield 20 (namely, in
a downward direction, as viewed in FIG. 5).

[0082] In the case of the illustrated embodiment, the
through hole 28 is shaped like an ellipse extending along
the longitudinal direction of the core wires 12 and 18.
Further, other shapes of the through hole may be, for
instance, an oval and an ovoid. In either case, prefera-
bly, the through hole 28 is established in such a manner
as to be as narrow as possible, so long as width of the
through hole 28 is larger than that of the slit S, so as to
maintain favorable electrical characteristics of the shield
20. Furthermore, it is preferable for enhancing sticking
strength against the exfoliation at the part P, in which
the slit S is formed, that the through hole 28 is as long
as possible along the core wires 12 and 18.

[0083] Preferably, these through holes 28 are formed
in a central portion between the adjacent core wires 12
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and 18 in such a manner as to extend along the longi-
tudinal direction of the core wires 12 and 18.

[0084] The layered product Sl having undergone the
punching step 34 is caused to pass through between
two rollers 39a and 39b provided for pressing down the
burrs, as illustrated in FIG. 4. Thus, as illustrated in FIG.
6, the burrs are destructed by forcibly pressing down a
part, whose thickness is increased due to the burrs, of
the shield 20. At that time, a part of the burr formed
around the through hole 28 is outwardly bent owing to
the deformation of the burrs. Consequently, an engag-
ing structure illustrated in FIG. 2 is formed.

[0085] Atthe external sheath forming step 36, the ex-
ternal sheath 24 is formed around the layered product
S1 by letting the layered product S1 pass through an
extruding machine 37.

[0086] To put it concretely, the layered product is
caused to pass through a cavity (that is, a mold path for
forming the external sheath) formed in the extruding ma-
chine 37. Moreover, a sheath material, such as a ther-
moplastic material, is supplied to the cavity. Thus, the
external sheath 24 is formed around the layered product
by drawing the layered product therefrom while the
sheath material is stuck to the periphery of the layered
product. Then, when the sheath material is supplied to
the cavity, the sheath material penetrates through the
through hole 28. Thus, the shield 20 is rivet-fastened.
Moreover, the coupling portion 26, which is operative to,
as it were, rivet the shield 20 is formed. Furthermore, as
illustrated in (a) of FIG. 8, another layered product S2 is
formed in such a way as to coat the layered product SI
illustrated in FIG. 7(a) with the external sheath 24.
[0087] Subsequently, the peeling operation is per-
formed so as to connect this layered product S2 to the
pressure connector 70 (see FIG. 3) . The peeling oper-
ation is conducted by forming a slit 29 in a portion be-
tween the core wires 12 and 18 along the longitudinal
direction thereof, as illustrated in (b) of FIG. 8, and cut-
ting off the external sheath 24 and the shield 20, which
cover the terminal portions of the coated wires 12, from
the end of this slit 29 along a direction perpendicular to
the core wires 12 and 18.

[0088] Subsequently, the slit S for branching the ter-
minal end portion of the shielded flat cable 10 are suit-
ably selectively formed at a position, through which the
through holes 28 pass, as illustrated in (a) and (b) of
FIG. 9, so as to connect the core wires 12 and 18 cor-
respondingly to the poles 71 of the crimping connector
70. The position and length of this slit S are changed
depending on an object to which the shielded flat cable
10 is connected. However, in the illustrated embodi-
ment, the coupling portions 26 are arranged at equal in-
tervals along the longitudinal direction of the core wires
12 and 18. Consequently, the length and position of the
slit S can be suitably changed. Moreover, the terminal
portion can be branched for general purpose use.
[0089] Further, each of the core wires 12 and 18 can
be connected to a corresponding one of the pressure
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terminals 72 accommodated in the poles 71 provided at
different intervals, by providing the slits S.

[0090] According to the aforementioned method of
manufacturing the shielded flat cable 10, the burrs
formed in association with the formation of the through
holes 28 are enlarged and deformed during the forma-
tion of the through holes 28 in the shield 20, so that the
coupling portions 26 are formed. Therefore, the coupling
portions 26 can easily be formed. Especially, the cou-
pling portions 26 are formed at a stretch by undergoing
a sequence of the steps, namely, the shield forming step
30, the punching step 34, the burr pressing-down step
39, and the external sheath forming step 36. Conse-
quently, the shielded flat cables can be efficiently man-
ufactured.

[0091] Incidentally, the aforementioned shielded flat
cable 10 and the manufacturing method therefor are ex-
amples of the shielded flat cable, the manufacturing
method, and the machining apparatus according to the
present invention. The practical configuration of the
shielded flat cable, and the practical manufacturing
method therefor can be suitably changed without de-
parting the scope of the invention.

[0092] For example, in the shielded flat cable 10, cir-
cular through holes 28 are formed in the bonded portion,
in which the metallic foils 22a and 22b of the shield 22
are formed. Then, the coupling portions 26 are formed
by enlarging and deforming the burrs formed at that
time. However, holes each having an elliptic or rectan-
gular section may be formed and used. Further, for in-
stance, as illustrated in (a) of FIG. 10, the coupling por-
tions 26 may be formed by making a cruciform cut and
folding back each of triangular portions 48a to 48d,
whose oblique sides are the cut portions 46, to the rear
side, as illustrated in (a) of FIG. 10, by using the corre-
sponding base thereof as a fulcrum. In short, it is suffi-
cient that the coupling portion 26 has a structure ob-
tained by folding back a part of the bonded portion, in
which the metallic foils 22a and 22b are bonded, so that
one 22a or 22b of the metallic foils supports and sur-
rounds the other metallic foil 22b or 22a. It is sufficient
that the practical shape of the coupling portion 26 is suit-
ably selected in such a manner as to effectively prevent
the metallic foils 22a and 22b from peeling off from each
other.

[0093] Incidentally, regarding the coupling portions
26, itis not always necessary to fold back the peripheral
edge portion 22c¢ of the through hole 28. Thus, the fold-
ing back of the portion 22c may be omitted. Further, re-
garding the construction of the shield 20, it is not always
necessary to bond the metallic foils 22a and 22b by an
adhesive. Thus, the bonding thereof using the adhesive
may be omitted. In short, only in the case that the peeling
of the metallic foils 22a and 22b cannot be sufficiently
prevented by forming the external sheath according to
the use and usage conditions of the shielded flat cable
10 in such a manner as to penetrate the bonded portion,
in which the metallic foils 22a and 22b are bonded to
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each other, the coupling force of the metallic foils 22a
and 22b may be enhanced by employing the configura-
tion obtained by folding back the peripheral edge portion
of the through hole 28.

[0094] Furthermore, at the step of forming the exter-
nal sheath 24, a laminating method may be employed
in addition to the aforementioned molding method.
[0095] FIG. 11 is a schematic view illustrating another
process of manufacturing the external sheath 24.
[0096] In the case of the method illustrated in this fig-
ure, the external sheath 24 is formed from a pair of in-
sulative tapes 81 and 82 by using a laminator 80.
[0097] The laminator illustrated in FIG. 11 comprises
supply reels 83 and 84 for supplying insulative tapes 81
and 82 stuck onto both sides of the punched layered
product S1, release tape reels 87 and 88 for supplying
release tapes 85 and 86 to the rear sides of the supplied
insulative tapes 81 and 82, three pairs of heating rollers
88 for putting the insulative tapes 81 and 82 and the
release tapes 85 and 86 onto both the top and rear sides
of the layered product S1 in this order and for heating
the tapes, a take-up device 89 for taking up the release
tapes 85 and 86 after heated, a slitter 90 for uniformly
cutting both sides of the layered product S2 formed by
the pairs of heating rollers 88, and a take-up device 91
for taking up the layered product S2, on which the ex-
ternal sheath 24 is formed by being cut by the slitter 90.
Incidentally, a pair of guide rollers 92 is disposed at an
appropriate place on a conveying path for conveying the
layered product S1 and the layered products S2. Fur-
thermore, a take-up portion 93 for taking up cut chips is
provided at the downstream side of the slitter 90. A take-
off capstan 94 is disposed between the take-up device
91 and the slitter 90. Furthermore, reference numeral
95 designates a starting chip pinch roller, and reference
numeral 96 denotes a traverse roller, and reference nu-
meral 97 designates a pinch roller.

[0098] According to this apparatus, the insulative
tapes 81 and 82 are stacked on both sides of the layered
product S1 in which the wires 12 and 18 are coated with
the shield 20. Then, these tapes and the product are
laminated by the pair of heating rollers 88. Thereafter,
the product is cut by the slitter 90 to a predetermined
constant width. Thus, the layered product S2 is formed,
and taken up by the take-up device 91.

[0099] Next, aslitforming step and a peeling step per-
formed by another embodiment of the present invention
are described hereafter by referring to FIG. 12 and the
following figures. FIG. 12 is a schematic side view illus-
trating a machining apparatus that can be employed ac-
cording to the present invention. Furthermore, FIGS. 13
and 14 are perspective views illustrating the layered
product machined in the manufacturing process illus-
trated in FIG. 12.

[0100] An apparatus 100 illustrated in FIG. 12 has a
cable feeding reel 101, an accumulator 102, a straight-
ener 103, a slitter 104, and a sizing cutter 105, which
are arranged on a predetermined conveying path ph in
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this order from the upstream side thereof. Further, a
shielded flat cable 10 wound around the cable feeding
reel 101 is supplied through the accumulator 102 to the
straightener 103. Then, in a state in which the curl of the
cable is eliminated, the slits S are formed in the terminal
portion of the cable by the slitter 104 (see (b) of FIG.
13). Furthermore, the total length of the cable is adjusted
by the sizing cutter 105. The terminal portion of the ex-
ternal sheath 24 is cut in a state, in which the coated
wires 12 are partly removed, to the desired length. Thus,
the shielded flat cable 10 illustrated in (a) of FIG. 14 is
completed.

[0101] A collector 106 is disposed at the downstream
side of the sizing cutter 105. The sized and cut shield
flat cable 10 is conveyed and collected by a conveyer
(not shown) of this collector 106.

[0102] Referring next to FIG. 14, the terminal portion
of the shielded flat cable 10 manufactured as described
above is moved according to the postprocessing step,
that is, for example, is subjected directly to a pressure
welding step, as illustrated in (a) of FIG. 14, alternatively,
subjected to a crimping step through a peeling step of
peeling the coated wires 12 and the terminal portion of
the external sheath 24 of the drain line 18, as illustrated
in (b) of FIG. 14.

[0103] Meanwhile, although the punching of the
shield 20 is indispensable for the aforementioned em-
bodiment, the present invention is not limited to such an
embodiment. The coupling portion can be formed by us-
ing a machining apparatus 120 illustrated in FIG. 15
without punching.

[0104] FIG. 15is a schematic perspective view of the
machining apparatus 120 according to the another em-
bodiment of the present invention. FIG. 16 is a perspec-
tive view illustrating a primary part of the apparatus
shown in FIG. 15. FIG. 17 is a schematic partial plan
view of the primary part of FIG. 15. Further, FIG. 18 is
a perspective view illustrating an intermediate manufac-
turing process of a shielded flat cable 10 according to
this embodiment.

[0105] Referring first to FIG. 15, the machining appa-
ratus 120 illustrated in this figure has a base 121, a
mounting plate 122 erected on a middle portion of the
base 121, a lower platen 124 carried by the mounting
plate 122, and an upper platen 125 disposed on the low-
er platen 124. This apparatus is adapted to melt a part
of the external sheath 24 and to form the coupling por-
tion 26 by pinching an intermediate product S4 (see (b)
of FIG. 18) by using both the platens 124 and 125 (an
example of the heating/pinching element) in a heated
state (about at 130°C to 160°C) . Blowers 130 for indus-
trial use may be used as means for heating the platens
124 and 125.

[0106] The lower platen 124 is fixed to the mounting
plate 122 through a platen base 126. The upper platen
125 is a movable member connected to a block 128,
which is guided by an LM guide 127 in such a manner
as to be moved upwardly and downwardly by a drive
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member (for example, an air cylinder) 129 adapted to
lift and lower this block 128. Lifting and lowering opera-
tions of this upper platen 125 can be controlled in such
a manner as to be put in an opened state illustrated in
FIG. 16, and brought by an operating means (for in-
stance, a foot switch) connected to a control unit (not
shown) in a partly fitted state, which is illustrated in FIG.
19, and a fitted state, which is illustrated in FIG. 20.
[0107] Referringnowto FIGS. 16 and 17, the opposed
surfaces of the platens 124 and 125 compose pinching
surfaces 124a and 125a, (to be described later) for
pinching the intermediate product S4 (see (b) of FIG.
18). Introducing grooves 131 for introducing the core
wires 12 and 18 of the intermediate product S4, on which
the slits are formed, are formed in the pinching surfaces
124a and 125a. In the illustrated embodiment, the intro-
ducing grooves 131 correspond to two coated wires 12,
12 and one drain line 18. The introducing groove 131
corresponding to the drain wire 18 (in FIG. 19, the right-
most one) is set so that the diameter thereof is smaller
than the diameters of the other introducing grooves. In-
cidentally, in the case of the illustrated embodiment, a
shielded flat cable 10 having three core wires 12 and 18
is manufactured. However, as exaggeratingly illustrated
in FIG. 16, both the side introducing grooves 131 have
inclined portions 131a (namely, examples of a face for
enlarging the slit S) formed so that the downstream-side
parts thereof are inclined in directions in such a way as
to be increasingly away from each other. These inclined
portions 131a act with the central introducing groove
131 in such a way as to enlarge each of the slits S
formed in the intermediate product S4 introduced to the
apparatus.

[0108] A Blade 132 serving as a partitioning element
is provided between each pair of adjacent ones of the
introducing grooves131, 131. In the lower platen 124, a
slit 133 facing this blade 132 is provided.

[0109] When the machining apparatus 120 is em-
ployed, the coupling portions 26 canbe formed by per-
forming the following procedure without punching.
[0110] That is, the layered product S1, on which
punching is not performed, is supplied to the apparatus
disclosed in FIG. 11. Then, the layered product S3 hav-
ing the external sheath is manufactured on the product
S1 (see (a) of FIG. 18). Subsequently, the intermediate
product S4, in which the slits are formed, are manufac-
tured (see (b) of FIG. 18).

[0111] FIG. 19 is an enlarged schematic front view of
a primary part of FIG. 15. FIG. 20 is an enlarged sche-
matic front view of the primary part, which illustrates the
machining process corresponding to FIG. 19.

[0112] After the intermediate product S4 is manufac-
tured, the platens 124 and 125 of the machining appa-
ratus 120 are brought into a partly fitted state, as illus-
trated in FIG. 19. Then, the branch terminals of the in-
termediate product S4 are introduced into the introduc-
ing grooves 131, respectively. In this partly fitted state,
during the blade 132 is put into the slit 133, the upper
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platen 125 faces and is slightly floated above the lower
platen 124 (by, for example, 0.5 mm). When the branch
terminals, that is, the core wires 12 and 18 of the inter-
mediate product S4 are introduced to the introducing
grooves 31 in the partly fitted state, the core wires 12
and 18 are pushed into the grooves 131 by the inclined
portions formed in the side introducing grooves 131 so
that the distance between the ends of the adjacent core
wires 12 and 18 is broaden toward the inner end of the
slits S. Therefore, at this stage, a gap, into which the
molten part of the external sheath 24 flows, is formed
between the wall surface of the slit S and the blade 132
(see FIG. 20).

[0113] In this state, the upper platen 125 is caused to
descend, so that a mold is clamped. Then, the interme-
diate product S4 is heated while pinched. Thus, as illus-
trated in FIG. 20, the molten part of the external sheath
24 flows into both side portions of the blade 132. Then,
the shield 20 exposed in the slit S at the time of forming
the slit S is coated with the molten part. Thereafter, the
upper platen 125 is lifted, so that both the platens 124
and 125 are opened, and a work is taken out thereof
and cooled. Thus, the shielded flat cable, in which the
slit S is continuously sealed with the external sheath 24
along the longitudinal direction thereof, can be obtained
(see (a) of FIG. 21).

[0114] FIG. 21 is a perspective view of the shielded
flat cable 10 in which the coupling portion is formed by
heating and pinching. As illustrated in (a) of FIG. 21, the
coupling portion 26 is formed along the longitudinal di-
rection of the slit S by performing the aforementioned
process. The shield 20 exposed in the slit S in the inter-
mediate manufacturing process is almost completely
covered with this coupling portion 26. Further, after this
coupling portion 26 is formed, the peeling is performed
thereon, similarly as in the case illustrated in FIG. 14.
This enables the formation of the branch portion that can
be connected to a pressure terminal (see (b) of FIG. 21).
Needless to say, when this cable is applied to the pres-
sure contact terminal, this peeling can be omitted.
[0115] In the case of forming the coupling portion 26
by using the machining apparatus of FIG. 15, the need
for punching is eliminated. Moreover, in such a case, the
coupling portion 26, which continuously covers the
shield 20 in the longitudinal direction of the slit S, can
be formed. Thus, the necessity for pressing down the
burrs can be eliminated. This is advantageous in ma-
chining the flat cable.

[0116] Amachining apparatus (or method) 140 illus-
trated in FIGS. 22 and 23 may be employed as the ap-
paratus (or method) for forming the coupling portion by
heating and melting the external sheath 24 without
punching.

[0117] FIG.22is a perspective view illustrating anoth-
er machining apparatus 140 to which the present inven-
tion can be applied. FIG. 23 is a schematic front view of
the primary part shown in FIG. 22. Incidentally, in FIG.
22, like or corresponding parts are designated by the
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same reference characters denoting like or correspond-
ing parts illustrated in FIG. 15. Thus, the description of
such parts is omitted herein.

[0118] As illustrated in FIG. 22, the machining appa-
ratus 140 has a pair of heating rollers 141 and 142 (each
of which is another example of the heating/pinching
element) . The heating rollers 141 and 142 are provided
in such a manner as to face each other in the upward
or downward directions, and constitute nip rollers (see
FIG. 23). The lower heating rollers 141 are rotated and
driven by being connected to the drive unit 143. The up-
per heating roller 142 is a driven roller rotatably attached
to a block 128 and upwardly and downwardly movably
held by a drive member 129 for lifting and lowering the
block 128.

[0119] Referring to FIG. 23, the circumferential sur-
faces of the heating rollers 141 and 142 constitute pinch-
ing surfaces 141a and 142a for pinching the intermedi-
ate product S4.

[0120] Three introducing grooves 143a to 143c for in-
troducing the terminal portion of the intermediate prod-
uct S4 are formed in the lower heating roller 141 corre-
spondingly to the core wires 12 and 18 of the interme-
diate product S4 to be machined. Each of the introduc-
ing grooves 143a to 143c is implemented by circumfer-
ential grooves formed in the pinching surface 141a of
the heating roller 141. On the other hand, a circumfer-
ential groove 144a, which faces the central introducing
groove 143a, and nearly tapered pinching curved sur-
faces (namely, inclined surfaces) 144b and 144c, which
face both the side introducing grooves 143b and 143c)
are formed in the upper heating roller 142. Further, in
the illustrated embodiment, when the intermediate prod-
uct S4 is pinched, both the side core wires 12 and 18
are taken away from the central core wire 12 by the ar-
cuate shapes of the pinching curved surfaces 144b and
144c (each of which is another example of the face for
enlarging the slit S) formed on both sides thereof, so
that each of the slits S can be enlarged. Further, a pair
of ring-like blades 145 are fixed at a part, which faces
the slit S of the intermediate product S4, of the upper
heating roller 142. Moreover, the ring-like groove 146
for setting the corresponding ring-like blade therein is
formed in the lower heating roller 141.

[0121] With the aforementioned configuration, the
branch terminal of the intermediate product S4 is intro-
duced into between the nip rollers put in the partly fitted
stateillustrated in FIG. 23, after the intermediate product
S4 (see (b) of FIG. 18) is preliminarily manufactured.
Then, the upper heating roller 142 is lowered. Thus, the
intermediate product S4 is pinched during heated, so
that the slit S formed in the bonded portion between the
core wires 12 and 18 is enlarged. Then, the upper heat-
ing roller 142 is lowered, and the mold is clamped. The
intermediate product S4 is heated by being simultane-
ously pinched. Consequently, a shielded flat cable 10,
in which the slit portion S is continuously sealed with the
external sheath 24 along the longitudinal direction of the
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slit portion S, can be obtained (see (a) of FIG. 21) , sim-
ilarly as in the case of the embodiment illustrated in FIG.
15.

[0122] Furthermore, if possible, the burr pressing-
down step 39 (see FIG. 4) may be omitted from the proc-
ess of manufacturing the shielded flat cable 10. That is,
when the external sheath is formed, burrs formed on the
peripheral portion of each of the through holes 28 can
be pressed down by the material of the sheath and en-
larged and deformed by the pressure of this material in
the case of some shape of the cavity in the extruding
machine 37 and some position at which the material of
the sheath is introduced. Thus, the coupling portion 26
can be formed. Therefore, in such a case, when the ex-
ternal sheath 24 is formed, the coupling portion 26 is
formed together with the sheath by omitting the burr
pressing-down step 39. Consequently, the coupling por-
tion 26 can be efficiently formed.

[0123] Meanwhile, in the shielded flat cable 10, the
metallic foils 22a and 22b are first bonded to each other.
Then, the coupling portion 26 is formed in the bonded
portion in which these foils are bonded. However, the
coupling portion may be configured by performing spot
welding on the bonded portion, instead of forming the
through hole 28. In such a structure of the shield 20, the
coupling force of the metallic foils 22a and 22b having
the slit S can be effectively enhanced, similarly as in the
case of the shielded flat cable 10. Even in the case that
the slit is formed between the core wires, the metallic
foils can be effectively prevented from peeling off from
each other. Incidentally, in the case of this structure, it
is not always necessary to bond the metallic foils 22a
and 22b by an adhesive. Therefore, the bonding of the
metallic foils by the adhesive may be omitted.

[0124] Further, the shielded flat cable 10 can be ap-
plied not only to the pressure connector but also to the
pressure connector having a pressure contact terminal.
[0125] As described above, according to the present
invention, there is provided a shielded flat cable, which
can prevent the metallic foils from peeling from each oth-
er even when the slit is formed between the core wires,
and which also can effectively prevent the shielding per-
formance thereof from being degraded owing to the ex-
foliation of the metallic foils.

Claims
1. A shielded flat cable comprising:

a plurality of core wires arranged in parallel with
one another on the same plane;

a shield including a pair of metallic foils sand-
wiching each of the core wires in front and rear
directions perpendicular to the plane;

an external sheath adapted to coat an outer cir-
cumference of the shield;

a slit selectively formed between the core wires
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to branch a terminal of each of the core wires;
and

a coupling portion formed at least at a part de-
fining the slit to maintain both the metallic foils
of the shield in a coupled state.

The shielded flat cable according to claim 1, where-
in the coupling portion comprises a plurality of the
coupling portions formed in a longitudinal direction
of the slit.

The shielded flat cable according to claim 1, where-
in the coupling portion is constructed by welding the
metallic foils of the shield.

The shielded flat cable according to claim 1, further
comprising a through hole formed at a bonded por-
tion of the metallic foils of the shield, wherein the
coupling portion connects a front and rear side of
the external sheath to each other through the
through hole.

The shielded flat cable according to claim 4, where-
in the external sheath is made of resin molded on
an outer periphery of the shield to fill the through
hole.

The shielded flat cable according to claim 4, where-
in one of the metallic foils of the shield is folded back
to be supported and surrounded by the other of the
metallic foils of the shield at a peripheral edge por-
tion of the through hole.

The shielded flat cable according to claim 4, where-
in the metallic foils of the shield are stuck to each
other.

The shielded flat cable according to claim 4, where-
in the through hole is formed in a longitudinal direc-
tion of the slit.

The shielded flat cable according to claim 1, where-
in the coupling portion continuously extends in a
longitudinal direction of the slit.

The shielded flat cable according to claim 9, where-
in the coupling portion is continuously formed at a
part of the external sheath.

A shielded flat cable machining apparatus adapted
to machine an intermediate product having a plural-
ity of core wires arranged in parallel with one anoth-
er on the same plane, a shield having a pair of me-
tallic foils sandwiching each of the core wires in front
and rear directions perpendicular to the plane and
coating each of said core wires, an external sheath
adapted to coat an outer circumference of the
shield, and a slit formed in a layered product having
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the external sheath and the shield, the slit branching
a terminal of each of the core wires, the shielded
flat cable machining apparatus adapted to form a
coupling portion maintaining the metallic foils of the
shield in a coupled state, at a part where the slit is
defined, the shield flat cable machining apparatus
comprising:

a pair of heating/pinching elements adapted to
pinch a branched terminal portion of the inter-
mediate product and to melt a portion where the
slit is formed;

a pair of pinching surfaces each formed on the
heating/pinching elements and defining a plu-
rality of grooves corresponding to the core
wires included in the branched terminal portion;
and

a pair of partitioning elements each disposed
between adjacent ones of the plurality of
grooves to be put into the slit when the
branched terminal portion is pinched,

wherein a face adapted to enlarge the slit is formed
in each of the grooves so that a gap is formed be-
tween a corresponding one of the core wires and a
corresponding one of the partitioning elements
when the intermediate product is pinched.

The shielded flat cable machining apparatus ac-
cording to claim 11, wherein the pair of heating/
pinching elements are configured to be able to open
or close between a semi-closed state in which the
branched terminal portion of the intermediate prod-
uct is introduced, and a pinched state in which the
branched terminal portion is pinched.

The shielded flat cable machining apparatus ac-
cording to claim 12, wherein the face enlarges the
slit by pushing the core wires of the branched ter-
minal portion when a state of the pair of heating/
pinching elements are changed from the semi-
closed state to the pinched state.

A shielded flat cable manufacturing method com-
prising the steps of:

machining an intermediate product having a
plurality of core wires arranged in parallel with
one another on the same plane, a shield having
a pair of metallic foils sandwiching each of the
core wires in front and rear directions perpen-
dicular to the plane and coating each of the core
wires, an external sheath adapted to coat an
outer circumference of the shield, and a slit
formed in a layered product having the external
sheath and the shield, the slit branching a ter-
minal of each of the core wires; and

forming a coupling portion at a part where the
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slit is defined, to maintain the metallic foils of
the shield in a coupled state,

wherein the coupling portion forming step compris-
es the steps of:

disposing the intermediate product between a
pair of heating/pinching elements during en-
larging the slit; and

coating the shield with a part of the external
sheath, which part corresponds to a slit portion
melted by simultaneously heating and pinching
the intermediate product in a state in which a
partitioning element for heating is disposed in
the enlarged slit through a gap.

The shielded flat cable manufacturing method ac-
cording to claim 14, wherein the disposing step in-
cludes the steps of:

introducing a branched terminal portion of the
intermediate product between the pair of heat-
ing/pinching elements that are preliminarily put
in a semi-closed state; and

closing the pair of heating/pinching elements.

A shielded flat cable having an intermediate product
having a plurality of core wires arranged in parallel
with one another on the same plane, a shield having
a pair of metallic foils sandwiching each of the core
wires in front and rear directions perpendicular to
the plane and coating each of the core wires, an
external sheath adapted to coat an outer circumfer-
ence of the shield, and a slit formed in the external
sheath and a layered product having the external
sheath and the shield, the slit branching a terminal
of each of the core wires, the shielded flat cable
manufacturing method comprising the steps of:

forming a through hole in the metallic foils;
forming the external sheath by molding; and
forming the slit at a position through which the
through hole passes.

The shielded flat cable manufacturing method ac-
cording to claim 16, wherein the through hole form-
ing step forms a plurality of the through holes along
the core wires.

The shielded flat cable manufacturing method ac-
cording to claim 16, further comprising the steps of:

forming the through holes at a bonded portion
of the metallic foils to form a burr around each
of the through holes,
enlarging and deforming the burr with respect
to the through holes.
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19. The shielded flat cable manufacturing method ac-

cording to claim 14, further comprising the step of
performing terminal processing on the core wires
branched after the slit is formed.

20. The shielded flat cable manufacturing method ac-

cording to claim 16, further comprising the step of
performing terminal processing on the core wires
branched after the slit is formed.
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FIG. 7(a)




EP 1109 174 A2

17






EP 1109 174 A2

FIG. 10(a)

19



EP 1109 174 A2

(02 ‘8t '2))

—w/F

LE "Old

20



EP 1109 174 A2

101
(ud)oi

]

)T ol
Nom\ b o o

00}

21



EP 1109 174 A2

FIG. 13(a)

FIG. 13(b)

22



EP 1109 174 A2

FIG. 14(a)

23



EP 1109 174 A2

FIG. 15

131a(131) %

24



EP 1109 174 A2

FIG. 16

131a(131)

133 )

™

DIRECTION IN WHICH
INTERMEDIATE PRODUCT
IS INTRODUCED 124



EP 1109 174 A2

FIG. 17
1:23 @ 1’;3

[y
20

/1 24

131 1312
11 |_-124a

| | | |

B il i

26



EP 1109 174 A2

FIG. 18(a)
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