*159159* DESCRI PTI ON Apparatus for Manufacturing Flat Cable and Met hod for
..Manuf acturing the Sanme Technical Field This invention relates to an

apparatus for manufacturing flat cable and a nethod for a9 t he
sane used for internal wring, etc. of electronic equi pﬂﬁ\mﬂm\mmmmﬁmtive
vehi cl es. Background Art Flat cables dre of structure in a
conductive wires arranged on the salve plane are put betweerf'¥\
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products (equi pnments), comunication equi pnments, word processors,
conputers and autonotive vehicles. Meanwhile, in manufacturing such fl at
cable, there is used a manufacturing apparatus as shown in FIG 1, for
exanpl @echnicahF&ldanuf act uri ng apparatus, plural conductive wires 1
arranged in parallel on the sanme plane are put between first insulating
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to heat, and ressure-fit the cfli rst and, second inS{JI atj ng.ta es 2 ?nd 3 by
t he pa%ﬁ’r @pnﬂggmﬁ@gp samg use for internal wiring, etc. of electroriic equipments or

automotive vehicles.

Background Art

Flat cables are of structure in which plural conductive wires arranged on the
same plane are put between two insulating tapes. Since such flat cables are flat and
have bending ability, there are merits that it is easy to carry out wiring work and/or
wiring can be made also at narrow portion, etc. For this reason, flat cables are widely
used for internal wiring, etc. of various home electric products (equipments),
communication equipments, word processors, computers and automotive vehicles.

Meanwhile, in manufacturing such flat cable, there is used a manufacturing
apparatus as shown in FIG. 1, for example. In this manufacturing apparatus, plural
conductive wires 1 arranged in parallel on the same plane are put between first
insulating tape 2 and second insulating tape 3 while drawing them into portion between
a pair of heating rolls 4 along with the first and second insulating tapes to heat and

pressure-fit the first and second insulating tapes 2 and 3 by the pair of heating rolls 4.
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~ 2 At the first and second insulating tapes 2 and 3, adhesive or bondi ng.
.layers are respectively formed on principal surfaces of the sides opposite
to each other. Further, in this manufacturing apparatus, prior to
delivering or sending the first and second insulating tapes 2 and 3 into
the portion between the pair of heating rolls 4, first peeling or
separation sheets 5 are continuously stuck with a predeterm ned sticking

interval A o thégu&dé}f‘cfééfc%nhqxsalﬁgﬁg ttﬁng% iw éliic}f;s, AR bl BRE 14 9 dres econd

peel i ng shéets are cont1 nuous a predet erm ned st’i cki ng
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heating rolls 4 so that they are pressure- fitted, the first and second

peel i ngn shisahanGfashatifg appamppsgetbrtio delitermgher serving she first ard seeand and
second peeling sheets 5 and 6 are stuck in a manner respectively
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2 and stuck so that portions are respectively protruded from one
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first and second insulating tapes 2 and 3. Thus, after the first and
second shaetg| Gtarecdmimoudlyastick with hgatdeteanihgr scking- intervadd3 oreshect i ve
portions of the first and second insulating tapes 2 and 3 can be peel ed

of f t ogahb&ive Wy dts dtehé sESinPRRuRRERNEApL 8 When Bhefit st andaREoRd insulating
tapes 2 and 3 are passed through a pair of heating rolls 4 so that they are pressure-
fitted, the first and second peeling sheets 5 and 6 are opposed to each other.

Moreover, the first and second peeling sheets 5 and 6 are stuck in a manner
respectively perpendicular to length direction of the first and second insulating tapes
2 and 3, and are stuck so that portions are respectively protruded from one ends in the
width direction of the first and second insulating tapes 2 and 3.

In addition, in this manufacturing apparatus, cut portions are respectively
formed along the outer shapes of the first peeling sheet 5 and the second peeling sheet
6 by means of i)ress cutter (not shown) at the first and second insulating tapes 2 and
3. Thus, after the first and second insulating tapes 2 and 3 are heated and pressure-
fitted, respective portions of the first and second insulating tapes 2 and 3 can be peeled
off together with the first and second peeling sheets 5 and 6.

Accordingly, the conductive wires 1 are exposed towards the external from



Accordingly, the conductive wires 1 are exposed towards the external from 3
..peel ed off portions of the first and second insul ating tapes 2 and 3.
Further, the conductive wires 1 are cut off at the exposed portions. There
is thus manufactured flat cable in which plural conductive wires 1 are
coated with the first and second insulzating tapes 2 and 3 and the
conductive wires 1 are exposed fromthe both end portions. Meanwhile, in
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portion between a pair of heating rolls 4. For this reason, in the
manuf aghbld ingvisiph alatalisondsctiveomires b afd ddatdd withrtbe firstmd seobhd itsulatmg
supplying first insulating tape 2 and second tape roll 7b for supplying the

second gyt ghit Wad e chiftiRde ReeT o7 eRpsidd RO IRWARlEndgottienval 1 n

di st anc the pair o eating rolls n addition, in this

manuf act ur i a ratus, figst stickin hi ne,8a f.or incki.ng fi.r

peel i ng she@%gag‘gﬁﬂﬁa @é@%‘&f%i‘?r&% Whﬂ@%@%@e’é‘ﬁ shgwn '&E@(izﬂé 13 g%%‘ﬂ&'%
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second peeling sheets 5 and 6 are synchroni zed. However, in such
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For this reason, in the manufacturing apparatus, as shown in FIG. 1, first tape
roll 7a for supplying first insulating tape 2 and second tape roll 7b for supplying the
second insulating tape 3 are disposed at positions respectively equal in distance from
the pair of heating rolls 4. In addition, in this manufacturing apparatus, first sticking
machine 8a for sticking first peeling sheets 5 and second sticking machine 8b for
sticking second peeling sheets 6 are disposed at positions respectively equal in distance
from the pair of heating rolls 4, and timings for sticking these first and second peeling
sheets 5 and 6 are synchronized.

However, in such conventional manufacturing apparatus, e.g., in such cases of
intermittent sending out for sending out in succession first and second insulating tapes

2 and 3, tensions applied to the first and second insulating tapes 2 and 3 are slightly

changed (fluctuated) at the time of start of sending out or at the time of stop. For this



changed (fluctuated) at the time of start of sending out or at the tine of
..stop. For this 4 reason, in the conventional nmanufacturing apparatus,
there were instances where, as shown in FIG 3, expansions/contractions of
the first and second insulating tapes 2 and 3 change, whereby the first
and second peeling sheets 5 and 6 are4not precisely opposed to each other
so that positional shift nmay take place. Further, in the conventional
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cause 4% Ivity to nuch degree.

apparatus, there might take place error in length of sticking (attachment) interval A of
first peeling sheets 5 disposed with a predetermined interval and sticking (attachment)
interval B of second peeling sheets 6 disposed with a predetermined interval.

As stated abm‘/e, in the conventional manufacturing apparatuses, it was difficult
to precisely oppose the first peeling sheet 5 and the second peeling sheet 6 for various
causes. For this reason, with the conventional manufacturing apparatuses, there was
the problem that it is difficult to manufacture high quality flat cables.

In addition, in the conventional manufacturing apparatus, in the case where such
sticking (attachment) error takes place in the first and second peeling sheets 5 and 6,
it was necessary for correcting such sticking error to once stop the apparatus and
adjust it. However, the fact that the apparatus is allowed to be stopped results in cause

to lower productivity to much degree.



5 Disclosure of the Invention This invention has been proposed in view of
..conventional circunstances as described above, and its object is to
provi de a manufacturing apparatus and a nmanufacturing nethod for flat
cabl e adapted for manufacturing high quality flat cables and having
greatly inproved productivity. The magufacturing apparatus for flat cable
according to this invention which ains at attaining such object is

di rectﬁ%@%\ﬁ%@ﬂg{??g&%ﬂé&gnappar atus for flat cable in which plural

conduc the sane plane are put between a first
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stuck at predetermned intervals to stick the first insulating tape, the
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appl ying means on the basis of the sticking errors, wherein the control
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insulating tape on which first peeling sheets are stuck at predetermined intervals and
a second insulating tape on which second peeling sheets are stuck at predetermined
intervals to stick the first insulating tape, the conductive wires and the second
insulating tape in order recited, the apparatus comprising first tension applying means
and second tension applying means for respectively applying predetermined tensions
to the first insulating tape and the second insulating tape, detecting means for detecting
passing of the first peeling sheet and the second peeling sheet after the first insulating
tape and the second insulating tape put the conductive wires therebetween, and control
means for calculating sticking errors of the first peeling sheets and the second peeling
sheets on the basis of detection results that the detecting means has detected, and for
controlling the first tension applying means and the second tension applying means on

the basis of the sticking errors, wherein the control means controls the first tension

applying means and the second tension applying means to thereby respectively adjust



6 tensions of the first insulating tape and the second insulating tape. In
.this manufacturing - -apparatus for flat cable, since the first tension

appl ying neans and the second tension applying neans respectively adjust
tensions of the first insulating tape and the second insulating tape,
expansi ons/contractions of the first gnsulating tape and the second

I nsul ating tape can be respectively independently changed. Further, since
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sheets can be caused to undergo feedback control. The nmanufacturing nethod
for fl atesslind thegecond eristort plyinpeetnorespettivelgiadpust aensaonsaohthedinshe
above-nentioned object is directed to a manufacturing nmethod for flat
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I nsul ating tape, the conductive wires and the second insulating tape in

order chengedi, Funthesi sincérthecenmdraltineansppentsolsrthe diskteasion arplypig msanseen
the first insulating tape and the second insulating tape thereafter to

det ect andaghel todfd tdiidn applydee mensshieehe dasist dfestivkingdripredfithesfeset t o
calculate sticking errors of the first peeling sheets and second peeling
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intervals of the first peeling sheets and the second peeling sheets can be caused to
undergo feedback control.

The manufacturing method for flat cable according to this invention which aims
at attaining the above-mentioned object is directed to a manufacturing method for flat
cable in which plural conductive wires arranged on the same plane are put between a
first insulating tape on which first peeling sheets are stuck at predetermined intervals
and a second insulating tape on which second peeling sheets are stuck at
predetermined intervals to stick the first insulating tape, the conductive wires and the
second insulating tape in order recited, wherein the conductive wires are caused to be
put between the first insulating tape and the second insulating tape thereafter to detect
passing of the first peeling sheet and the second peeling sheet to calculate sticking

errors of the first peeling sheets and second peeling sheets on the basis of the detection

results to respectively adjust tensions applied to the first insulating tape and the second



7 insulating tape on. the basis of this sticking errors. In this
..manufacturing nethod for flat cable, tensions applied to the first

i nsul ating tape and the second insulating tape are respectively adjusted,
thereby making it possible to respectively independently change

expansi ons/contractions of the first7insulating tape and the second

I nsulating tape. In addition, tensions applied to the first insulating

tape and e second jhsul ati . re pectively adjusted on the basis
of lthe"ﬁ@ﬁ%&%@p&q&meﬁ?sﬁPgﬁgggﬁ%ﬁg efrlf(flét peel i ng sheets and the second
peeling sheets, thereby making [t possjble to correct sti.cking.errors of

the first plelthigy eaeefasturng n@ﬁbode&n{]atpé@b]ienée%%’éﬁ ?Pphphetpg&eséﬁgpt i on

of the Drawings FIG | is a schematic view for explaining the configuration
of conygmlatanataperandf drt wdondl anpdatatgisageonrd respectively. adjusted therebyi ew
showi ng the state where first peeling sheet and second peeling sheet are
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FIG 5 is a schematic view for explaining the configuratjon, of hrake unit
provi dé’dsa;nsu;mm@taﬁeamtd,lthmgecmmamaulﬁ@ngdﬁpﬁ e TesRCEVEY %ﬁliPéW%t‘Pﬁ ©
invention is

basis of the detected sticking errors of the first peeling sheets and the second peeling

sheets, thereby making it possible to correct sticking errors of the first peeling sheets

and the second peeling sheets.

Brief Description of the Drawings

FIG. 1 is a schematic view for explaining the configuration of conventional
manufacturing apparatus for flat cable.

FIG. 2 is a view showing the state where first peeling sheet and second peeling
sheet are opposite to each other.

FIG. 3 is a view showing the state where the first peeling sheet and second
peeling sheet are caused to undergo positional shift.

FIG. 4 is a schematic view for explaining the configuration of a manufacturing
apparatus for flat cable to which this invention is applied.

FIG. 5 is a schematic view for explaining the configuration of brake unit

provided at the manufacturing apparatus for flat cable to which this invention is



applied. FIG 6 is a flowhart for explaining feedback control. FIG 7 is
..a schemati c perspective view showi ng anot her exanple of the configuration
of the manufacturing apparatus for flat cable to which this invention is
applied. FIG 8 is a schematic view for explaining the configuration of
anot her manufacturing apparatus for f§at cable to which this invention is
applied. FIG 9 is a view showing the state where first peeling sheet and
second ﬁﬁﬁédng sheet are stuck in the state positionally shifted at a
predetg ned interval. Best Mbdes for carrying out the invention Best

Modes for c ying oyt this dnventiaon wll now b escribed in detail with

ref erence t {Bhél A AeWe aﬁfﬁW%@émlﬁg\%Mecoﬁmi manuf act uri ng appar at us

for flat cable (hereinafter sinply referred to as manufacturing afp;t)ﬁrat us)
e

to which t hiFdG. rivastd snhématipperepedtives Niew showipgGnather gxample o
manuf acturi ng apparatus 10 shown in FIG 4, plural conductive wires | |

. t : Lo jonas first
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i nsul ating~ tape a sec sulating tape 15 while draw ng such
conducti v ires into portion between a pair of heating rolls 16 al ong

wi th tﬁBpﬁF%ﬂt insulating tape 13 on which first peeling or separation
sheets 12 are stuck at predeterm ne&i ntervals gnd the 9 second inﬁul ating
tape 15 on WGeh8 siscantrhsaratio yiemetars explaypagsthec goptiguration of another

manufacturing apparatus for flat cable to which this invention is applied.
FIG. 9 is a view showing the state where first peeling sheet and second peeling

sheet are stuck in the state positionally shifted at a predetermined interval.

Best Modes for carrying out the invention

Best Modes for carrying out this invention will now be described in detail with
reference to the attached drawings.

An example of a manufacturing apparatus for flat cable (hereinafter simply
referred to as manufacturing apparatus) to which this invention is applied is shown in
FIG. 4.

In the manufacturing apparatus 10 shown in FIG. 4, plural conductive wires 11
arranged in parallel on the same plane are caused to be put between a first insulating
tape 13 and a second insulating tape 15 while drawing such conductive wires into
portion between a pair of heating rolls 16 along with the first insulating tape 13 on

which first peeling or separation sheets 12 are stuck at predetermined intervals and the



predetennined intervals to heat and pressure-fit the first insulating tape
.13 and the second insulating tape 15 by the pair of heating rolls 16. As
the conductive wire 11, there nay be used substantially tape shaped
metallic material, such as, for exanple, copper, alum num nickel,
stainless steel, etc. In addition, a9 conductive wire 11, there may be
used copper wire where plating such as tin., nickel alum num solder, etc.

is inplemented an..its, surf LRt Bl _ ngdpectd Wy es 11
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di sposed substantially jn parallel to eac t her at predeterm.ped
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15, there may be wused resin material having insulating property, e.g.,

pol yet byt@nbirsatatigt tapk diSehy thEopaievlijleateg nelphi bal at e, pol yi ni de,

pol ycar bonat e, pol yphenyl ene sul phide, vinyl chloride, etc., and paper or

the like, V%rtﬁ%oﬁag&iv@ il tlib@élﬁ&ydde'hﬁﬁ%%bwanﬁlﬁg? tapeiapedimgtallical

conductive wres 11 disposed substantially in paral . 'Moreover, adhesive

or bondi layersg are,respectively for . o] I Gt facesy,pf the
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adhesive layer may be fornmed by a nmethod in which adhesive agents nol ded

so as tin, htvkel Aluntinahigpelder, etadisampiernerteddaissarface. Imthis examnpleaplirat i ng
tape 13 and the second insulating tape 15, or a nethod in which adhesive
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they are disposed substantially in parallel to each other at predetermined intervals.

As the first insulating tape 13 and the second insulating tape 15, there may be
used resin material having insulating property, e.g., polyethylene terephthalate,
polyethylene naphthalate, polyimide, polycarbonate, polyphenylene sulphide, vinyl
chloride, etc., and paper or the like, wherein such material has width greater than width
of plural conductive wires 11 disposed substantially in parallel.

Moreover, adhesive or bonding layers are respectively formed on one principal
surfaces of the first insulating tape 13 and the second insulating tape 15. This
adhesive layer consists of adhesive agent, e.g., polyester system resin, epoxy system
resin, nylon system resin or acrylic system resin, etc. Such adhesive layer may be
formed by a method in which adhesive agents molded so as to have film shape in

advance are disposed on the first insulating tape 13 and the second insulating tape 15,

or a method in which adhesive agents in the state of low viscosity are coated on the



so as to have thin fil mshape. The first insulating tape 13 and the second
.insulating tape 15 -are respectively wound on a first tape roll 17 and a
second tape roll 18. The first tape roll 17 and the second tape roll 18
are respectively supported, as shown in FIG 5, by a first rotational

shaft 19 and a second rotational shafjg20. In addition, a first brake unit
21 and a second brake unit 22 are respectively provided at the first
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shown in FIG, 4, by ﬁ first sticking machine 23 and a second sti cking
machi ngo ag4o haye thia hﬁ§ha%el ing sheet 12 and the second peeling sheet 14,
there may be enployed sheet materials which have no conpatibility with the

above- descr iThedfirsadinedatieg tapent> and dhe second iasulkatingttape Jt Sreat eespectivebh as
paper, netallic foil or resion material, etc. may be used. A pair of
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there is enployed a configuration such that _surfaces where adhesive | ayers
are foshall B ande s¢qand totatipnal shpft 2Pe Ipadditionne firss bsake vatd hEbde t ape
15 are oppositely disposed to each other through plural | | conductive
wires kedorttl BRkeachis 0Rsiranéspektivelyproaiddd &l therfirstimtatioralshafiel 9 Bndther, in
second rotational shaft 20.
The first peeling sheets 12 and the second peeling sheets 14 are respectively
stuck, as shown in FIG. 4, by a first sticking machine 23 and a second sticking machine
24. As the first peeling sheet 12 and the second peeling sheet 14, there may be
employed sheet materials which have no compatibility with the above-described
adhesive agents. For example, arbitrary material such as paper, metallic foil or resion
material, etc. may be used.
A pair of heating rolls 16 exhibit substantially columnar shape, wherein the
widths thereof are caused to be slightly greater than widths of the first insulating tape
13 and the second insulating tape 15, and heaters are respectively disposed
therewithin.
In this manufacturing apparatus 10, there is employed a configuration such that

surfaces where adhesive layers are formed of the first insulating tape 13 and the

second insulating tape 15 are oppositely disposed to each other through plural



t he manuf acturing apparatus 10, the first tape roll 17 and the second tape
.roll 18 are disposed at positions equal in distance fromthe pair of
heating rolls 16. Nanely, in the manufacturing apparatus 10, as shown in
FIG 4, the first tape roll 17 and the second tape roll 18 are disposed at
positions bilaterally symmetric with ypspect to the pair of the heating
rolls 16. Moreover, in the manufacturing apparatus 10, the first sticking
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they are d| sposed at positions equal in distance fromthe pair of heating
roll's disposedat pdsifions équal gs distancetfromithg phirafthepting rolds thdamelyz imthe
second peeling sheets 14 are synchronized with each other. Further, in the
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peeI|n nd t seco | i ng,.sheet h re t flrst
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second insul ating tape 15 on whi ch the second peeling sheets 14 are stuck.
| n t hi sherheatingralls apparatus 10, dancer rolls 25 are respectively

di sposed on travelling paths of the first and second insulating tapes 13

and 15, andMérolvef,Sh thetmameaondingnapparaiugd O, abe firdtstiking mazhend 23 as over
t hese dancer rolls 25. These dancer 12 rolls 25 exhibit substantially
col umMmais iR BetwbiG] BleTirdsPEpe1aYIEI Marl e At 8P Hedtthdolls 16, and the second
sticking machine 24 is disposed between the second tape roll 8 and the pair of heating
rolls 16. The first sticking machine 23 and the second sticking machine 24 are adapted
so that they are disposed at positions equal in distance from the pair of heating rolls
16, and their timings for sticking first peeling sheets 12 and second peeling sheets 14
are synchronized with each other.

Further, in the manufacturing apparatus 10, there is provided press cutter (not
shown) for respectively forming cut portions along external shapes of the first peeling
sheet 12 and the second peeling sheet 14 with respect to the first insulating tape 13 on
which the first peeling sheets 12 are stuck and the second insulating tape 15 on which
the second peeling sheets 14 are stuck.

In this manufacturing apparatus 10, dancer rolls 25 are respectively disposed

on travelling paths of the first and second insulating tapes 13 and 15, and the first and

second insulating tapes 13 and 15 are laid over these dancer rolls 25. These dancer



slightly greater than widths of the first insulating tape 13 and the second
.insulating tape 15, and apply predeterm ned tensions to the first

i nsul ating tape 13 and the second insulating tape 15. In nore practi cal
sense, these dancer rolls 25 are caused to have a predeterm ned wei ght and
are disposed in the state weighted inj2a vertical direction. For this
reason, the dancer rolls 25 thrust or force the first insulating tape 13

and the 18 ol Mg [ V, ' ' '
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it can he prevented that the first and ,second insul ating tapes 13...15
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manuf act uri ng apparatus, there nay be egﬁloyed the configuratjon in which

dancer tapy 15 a2d apply predetetedned rarsaomsitowhe firstespiating tapehls anshihasecard wi r es
11. Moreover, the manufacturing apparatus 10 conprises a first sensor 26
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13, a secon sor 27 for ‘detecting second peeling sheet 14 stuck on the
t
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sensors 26 and 27 are disposed so_ that they ﬁi“ﬁ positli oned at ucgefﬁdi ng
stage &orthisvensemghaidanees whlsd hrastioriorce the fisstpngplatpg tape L gnddie
second insulating tape 15 with respect to the pair of heating rolls 16 and
they arecomppasilhing CtaFaleﬁ o revertithk difecsionated applyopdetarsuned Z6nsinds 27
are not particularly imted to transm ssion type sensor, reflection type
sensor ypQfcgcanmera, etc. 13 On the other hand, the control unit is of
configuration in which it is supplied

Thus, in the manufacturing apparatus 10, it can be prevented that the first and
second insulating tapes 13, 15 which are travelling are loosened. Itis to be noted that,
in the manufacturing apparatus, there may be employed the configuration in which
dancer rolls 25 are provided similarly with respect to the conductive wires 11.

Moreover, the manufacturing apparatus 10 comprises a first sensor 26 for
detecting first peeling sheet 12 stuck on the first insulating tape 13, a second sensor
27 for detecting second peeling sheet 14 stuck on the second insulating tape 15, and
control unit (not shown) for controlling first brake unit 21 and second brake unit 22.

These first and second sensors 26 and 27 are disposed so that they are
positioned at succeeding stage of travelling direction of the first insulating tape 13 and
the second insulating tape 15 with respect to the pair of heating rolls 16 and they are
opposite to each other. The first and second sensors 26 and 27 are not particularly

limited to transmission type sensor, reflection type sensor, or camera, etc.



with signals fromthe first sensor 26 and the second sensor 27 and it
.controls the first - and second brake units 21 and 22 on the basis of
control signal generated by the above-nentioned signal. In the

manuf acturi ng apparatus 10, there are provided a pair of drive rollers (not
shown) positioned at the succeedi ng sthge of travelling direction of the
conductive wres 11 and the first and second insulating tapes 13 and 15
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supplied fromthe first and second tape rolls 17 and 18, and are sent to a

pai r ofhBe&nméidld sighdl. side. Thus, before the first and second
i nsulating tapes 13 and 15 are sent into the portion between a pair of

heating rol ks..16, fi ' ' i | a
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second insulating tape 15. At this tinme, the first and_ second

| ! peel i
sheet s wifesahl aid the dirst ad sécord msnlating tapes &3 andel 3 wikdy 1sspestdl the flt]fgt t he
| ength direction of the first and second insulating tapes 13 and 15, and
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tapes i llers are driven so that the conductive wires 11, the first insulating tape 13 and the
second insulating tape 15 are drawn into the portion between a pair of heating rolls 16.
In the manufacturing apparatus 10 constituted as described above, first and
second insulating tapes 13 and 15 are respectively first supplied from the first and
second tape rolls 17 and 18, and are sent to a pair of heating rolls 16 side. Thus,
before the first and second insulating tapes 13 and 15 are sent into the portion between
a pair of heating rolls 16, first peeling sheets 12 are continuously stuck with a
predetermined sticking interval C onto adhesive layers of the first insulating tape 13
and second peeling sheets 14 are continuously stuck with a predetermined sticking
interval D onto adhesive layers of the second insulating tape 15.
At this time, the first and second peeling sheets 12 and 14 are stuck in a manner

respectively perpendicular to the length direction of the first and second insulating

tapes 13 and 15, and are stuck in such a manner that portions are protruded or



13 and 15. In addition, there are respectively formed cut portions al ong
..the outer shapes of the first and second peeling sheets 12 and 14 by press
cutter (not shown) at . the first and second insulating tapes 13 and 15.
Then, the first insulating tape 13 on which the first peeling sheets 12 are
stuck and the second insulating tapej4l5 on which second peeling sheets 14
are stuck are drawn into the portion between a pair of heating rolls 16 in
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13 and_ 15 heat ed_and -fitted b ' f. heati lls 16,
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insulating tape 15 are stuck in order recited. In addition, the first
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t hrough conductive wires 11. Then, the first and second insulating tapes 13
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portio et ween irst an ond sensors 26 and 27, At this tine, the
first senso
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second peeling sheet 14 that the first and second sensors 26 and 27 have
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At the control unit, sticking errors of the first and second peeling sheets
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first and sécond sensors
the first and second insulating tapes 13 and 15 are heated and pressure-fitted by a pair

of heating rolls 16, the first insulating tape 13, the conductive wires 11 and the second
insulating tape 15 are stuck in order recited. In addition, the first peeling sheet 12 and
the second peling sheet 14 are opposed to each other through conductive wires 11.

Then, the first and second insulating tapes 13 and 15 stuck through the
conductive wires 11 are passed through the portion between the first and second
sensors 26 and 27. At this time, the first sensor 26 detects the position of the first
peeling sheet 12 stuck on the first insulating tape 13 and the second sensor 27 detects
the position of the second peeling sheet 14 stuck on the second insulating tape 15.
Further, position of the first peeling sheet 12 and position of the second peeling sheet
14 that the first and second sensors 26 and 27 have respectively detected are sent to
the control unit as detection signals.

At the control unit, sticking errors of the first and second peeling sheets are



26.and 27. In the case where sticking error takes place, a control signal
.1s sent from the control unit to control the first or second brake unit 21
or 22. In nore practical sense, the control unit calculates sticking
interval C, of the first peeling sheets 12 on the first insulating tape
13, and cal cul ates sticking interval 19, of the second peeling sheets 14 on
the second insulating tape 15, Further, the control unit controls the
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and 22 are adapted so that when their braking forces are strengthened
( enhangedyorityolomit tebostrghtie firsomr sheormbbtakeluniti tor 22hey st rengt hen
(enhance) ten5|on applied to the first and second insulating tapes 13 and
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and 15 are S rst and second insulating tapes 13 and 15
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sticking interval D can be enlarged. On the contrary, the first .and _second
brake Uhiofthzisensndzpeeling shegit & apthensacondrasu {eﬁkﬂ% t%ﬂeai(% yiheTethe, o

weakened by control signal fromthe control unit, they weaken tensions
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tensions applied to the first and second insulating tapes 13 and 15 are
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and sticking interval D of the second peeling sheets 14 to be desired lengths,
respectively.

In this case, the first and second brake units 21 and 22 are adapted so that when
their braking forces are strengthened (enhanced) by control signal from the control
unit, they strengthen (enhance) tension applied to the first and second insulating tapes
13 and 15. Thus, when tensions applied to the first and second insulating tapes 13 and
15 are strengthened, the first and second insulating tapes 13 and 15 are expanded.
Accordingly, by strengthening (enhancing) braking forces of these first and second
brake units 21 and 22, sticking interval C and sticking interval D can be enlarged.

On the contrary, the first and second brake units 21 and 22 are adapted so that
when their braking forces are weakened by control signal from the control unit, they

weaken tensions applied to the first and second insulating tapes 13 and 15. Thus,

when tensions applied to the first and second insulating tapes 13 and 15 are weakened,



weakeni ng braking forces of these first and second brake units 21 and 22,
. sticking interval C and sticking interval D can be reduced. As stated
above, such an approach is enployed to respectively independently control
rel ati ve expansi ons/contractions of the first and second insulating tapes
13 and 15, thereby permtting stickiyg interval C of the first peeling
sheets 12 and sticking interval D of the second peeling sheets 14 to be
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a feedback control is shown in FIG 6. In carrying out such feedback

cont r ointental € apd StickipgsntérvakDafant beerdduced. and second peel i ng sheets 12
and 14 are first detected. The processing proceeds to step S2. At the step
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the processing returns to the step S 1. Thus, the processing are repeated
for a $eeevd D bfithe sECondipetling shegts $3 to beptesired lengths; respestively. Janrthdrat e
sticking interval ClL of the first
in this manufacturing apparatus 10, there can be carried out such a feedback control
to adjust sticking interval C and sticking interval D on the basis of detection signals
from the first and second sensors 26 and 27.
A more practical flowchart of such a feedback control is shown in FIG. 6.
In carrying out such feedback control, at step SI, positions of the first and
second peeling sheets 12 and 14 are first detected. The processing proceeds to step
S2.
At the step S2, positional shift between the first and second peeling sheets 12
and 14 is discriminated on the basis of the detection results at the step S1. Namely,
in the case where sticking error takes place between the first peeling sheet 12 and the
second peeling sheet 14, the processing proceeds to step S3. On the other hand, in the
case where the first peeling sheet 12 and the second peeling sheet 14 are precisely

opposite to each other, the processing returns to the step S1. Thus, the processing are

repeated for a second time.



peel i ng sheets 12 and sticking interval D1 of the second peeling sheets 14
..to conpare themwth standard length to thereby discrimnate any one of

whi ch sticking interval Cl and sticking interval D1 is different fromthe
standard length. As the result of discrimnation, in the case where the
first peling sheet 12 is positionally]shifted with respect to the standard
| ength, the processing proceeds to step S4. In the case where the second
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interval Cl is long with respect to the standard |ength, the processing
pr oceeglfem twitls sedsad lengfhn to Heerebpeiscranimate any hne odydhighshekmganigrvaki ng
interval Cl is short wwth respect to the standard | ength, the processing
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enhance braking force. Thus, a correction is nmade such that expansion of
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first peeling sheet 12 is elongated. Further, the processing returns to
the steRe BrdcdsQingiHdRbedd'd REASSSSing for a second 18 tine.

At the step S4, whether the sticking interval C, of the first peeling sheet 12 is
longer or shorter than the standard length is discriminated. In the case where the
sticking interval C, is long with respect to the standard length, the processing proceeds
to step S6-1. On the other hand, in the case where the sticking interval C, is short with
respect to the standard length, the processing proceeds to step S6-2.

At the step S6-1, the first brake unit 21 is controlled to weaken braking force.
Thus, a correction is made such that expansion of the first insulating tape 13 1s reduced
and the sticking interval C of the first peeling sheet 12 is shortened. Further, the
processing returns to the step S1 to repeat processing for a second time.

At the step S6-2, the first brake unit 21 is controlled to strengthen or enhance
braking force. Thus, a correction is made such that expansion of the first insulating

tape 13 is enlarged and sticking interval C of the first peeling sheet 12 is elongated.

Further, the processing returns to the step S1 to repeat the processing for a second



On. the other hand, at step S5, whether the sticking interval D, of the

.. second peeling sheet 14 is long or short with respect to the standard
length is discrimnated. 1In the case where the sticking interval D, is
long with respect to the standard |l ength, the processing proceeds to step
S7-1. In the case where sticking intefgal D, is short wth respect to the
standard |l ength, the processing proceeds to step S7-2. At the step S7- 1,
the segond brake unit 22 is controlled to weaken braking force. Thus, a
correct™h is made such that expansi on of the second insulating tape 15 is

reduced and the sticking.interv D of .the secand peel i sheets 14 |
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processing for a second tine. At the step S7-2, the second_ brake unit 22
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is made such that expansion of the second insulating tape 15 is enlarged
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al lowed to be respectively desired |l engths. Accordingly, in this
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peeling sheet 19 12 and the second peeling sheet 14.
Thus, a correction is made such that expansion of the second insulating tape 15 is
reduced and the sticking interval D of the second peeling sheets 14 is shortened.
Further, the processing returns to the step S1 to repeat the processing for a second
time.

At the step S7-2, the second brake unit 22 is controlled to strengthen or enhance
braking force. Thus, a correction is made such that expansion of the second insulating
tape 15 is enlarged and the sticking distance D of the second peeling sheets 14 1s
elongated. Further, the processing returns to the step S1 to repeat the processing for
a second time.

As stated above, in the manufacturing apparatus 10, by repeating processing in
accordance with such a feedback control, correction can be made such that sticking
interval C of the first peeling sheets 12 and sticking interval D of the second peeling

sheets 14 are allowed to be respectively desired lengths. Accordingly, in this

manufacturing apparatus 10, it is possible to precisely oppose the first peeling sheet



Then, the first peeling sheet 12 and the second peeling sheet 14 are peel ed
~off fromthe first insulating tape 13 and the second insulating tape 15
whi ch have been  stuck through the conductive wires 11. In this exanple, at
the first and second insulating tapes 13 and 15, there are respectively
formed cut portions along outer shapgg of the first and second peeling
sheets 12 and 14. Thus, it is possible to easily peel off portions of the

first d second insul ating tapes 13 and 15 along with the first and
secgnd?_gé‘@fiitﬁs S§ﬁ%‘é‘i§°§ %g]aee%gl.d's'Accor dingly, it is possible to expose
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wires 11 exposed fromthe both surfaces of the first and second insul ating

tapes $dnafhe st tsaldtdyg tden3 andalve secqndeitstiatinigrtape 16mghich hiavei lseen
possible to manufacture flat cable in which conductive wires 11 are
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apapratus 10, it is possible to carry out feedback control of sticking
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Accordingly, it is possible to expose conductive wires 11 at equal intervals from
the both surfaces of the first and second insulating tapes 13 and 15. Further, by cutting
conductive wires 11 exposed from the both surfaces of the first and second insulating
tapes 13 and 15 to allow them to have a predetermined length, it is possible to
manufacture flat cable in which conductive wires 11 are exposed from the both end
portions in its length direction. |
As stated above, in the manufacturing apparatus 10, the first brake unit 21 and
the second brake unit 22 respectively adjust tensions of the first insulating tape 13 and
the second insulating tape 15, thereby making it possible to respectively independently
change expansions/contractions of the first and second insulating tapes 13 and 15. In
addition, in this manufacturing apapratus 10, it is possible to carry out feedback

control of sticking interval C of the first peeling sheets 12 and sticking interval D of

the second peeling sheets 14.



oppose the first peeling sheet 12 and the second peeling sheet 14. Thus, it
. iIs possible to prevent positional shift of conductive wires 11 exposed
fromthe both surfaces of the first insulating tape 13 and the second
insulating tape 15. In other words, at the portions fromwhich conductive
wires 11 are exposed of the flat cablX® end surface of the first

I nsulating tape 13 and end surface of the second insulating tape 15 are
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is not limted to such a configuration. For exanple, there nmay be enployed

a conf ipgnhmécpfb befhushheith fehcls bthape roll 17 and second tape roll 18 are
arranged in vertical direction through conductive wires 11 as shown in FIG
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is carried out, it is unnecessary for correcting sticking error between the first peeling
sheet 12 and the second peeling sheet 14 to once stop the apparatus to adjust it.

Accordingly, in this manufacturing apparatus 10, it is possible to greatly
improve productivity of flat cables. Thus, high quality flat cables in which product
yield has been improved can be manufactured.

It is to be noted that, in the manufacturing apparatus 10, as shown in FIG. 4,
there is employed the configuration in which first tape roll 17 and second tape roll 18
are arranged in horizontal direction with respect to vertical direction, and dancer rolls
25 are respectively disposed on travelling paths of the first and second insulating tapes
13 and 15. However, the manufacturing apparatus for flat cable to which this
invention is applied is not limited to such a configuration. For example, there may be

employed a configuration such that first tape roll 17 and second tape roll 18 are

arranged in vertical direction through conductive wires 11 as shown in FIG. 7.



wei ghting in vertical direction, thus permtting the entirety of the

. apparatus to becone nore conpact. Mreover, as in the manufacturing
apparatus shown in FIG 7, there may be enployed a configuration using
first tape roll 17 where there is wound first insulating tape 13 on which
first peeling sheets 12 are stuck at predetennined intervals and second
tape roll 18 where there is wound second insulating tape 15 on whi ch second
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the configuration in which the first and second peeling sheets 12 and 14
are st uorewionpactespect to the first and second insulating tapes 13 and 15

in the state where such peeling sheets are opposite to each other.
However, t he18RNLRACIUM (he 1ﬁ§ﬁ§fa%ftﬁﬁné%bpafdtﬁ§ sE8WhentIGWT aheidhirty be

i nvention is appli € |s no imted to such a configuration. For exanple

there ma Io onf.i t.ion

peel i nﬁlﬁlpslﬂié g%?Q %@gﬁf Ep?ﬁ&m ‘@?%%éﬁ%%s;twcgﬁla ytsﬁ gét&ecgto
each other at a predeterm ned | nteryval her uf acturi.n arl_gé us
for fl 4apaaBlen whiehifost paeking sheetsi bh are St piti P E?ngBG\ﬂ 1P}?Fr|‘i$ :

is to be noted that, in FIG 8, explanation will be omtted 22 wth

r especiseéGhdtapel 1@'1151 Soihieyattert is oound sbound inkdating tapenknoh adrich |sngond
apparatus 10,

peeling sheets 14 are stuck at predetermined intervals.

In this case, it is unnecessary to provide the. above-described first and second
sticking machines 23 and 24. Thus, the entirety of the apparatus can become more
compact.

In addition, in the manufacturing apparatus 10, there is employed the
configuration in which the first and second peeling sheets 12 and 14 are stuck with
respect to the first and second insulating tapes 13 and 15 in the state where such
peeling sheets are opposite to each other. However, the manufacturing apparatus for
flat cable to which this invention is applied is not limited to such a configuration. For
example, there may be employed a configuration such that the first and second peeling
sheets 12 and 14 are stuck in the state positionally shifted to each other at a
predetermined interval.

Another manufacturing apparatus for flat cable to which this invention is

applied is shown in FIG. 8. Itis to be noted that, in FIG. 8, explanation will be omitted



and the sanme reference nunerals are respectively attached thereto. The

. manuf act uri ng apparatus 30 shown in FIG 8 is directed to a manufacturing
apparatus for flat cable in which first peeling sheets 12 and second
peeling sheets 14 are respectively stuck onto first insulating tape 13 and
second insulating tape 15 in the stap® where such peeling sheets are
positionally shifted to each other at a predetermned interval. This

manuf act. n t us 30 d rin
ol ur ar vtaneeqtFePaR S P ORISR F AR b nyACHRing ARS8 ",
for respectl vely delivering first i nsul at]j (a ’1.3 and second insul ating
t ape 18ndshgaamegefersnge DH@QT@)IISI%C TeSHesHVENY %@@&@ pREYeP: conductive wires

11 to be put therebetween along wth first insulating tape 13 and second
i nsul ating (RAranidufasnding grparates 30rshoevrial 1€ 8 is diretted tdraanamgfachuing nt o
t hese conductive wires 11 and the first and the second insulating tapes 13

d 15 |
an P%{a?ﬁé’ ESP ﬂétncagﬁé n WMReH ﬁ?ét%éeggg%ﬂﬁéﬁsaﬁ%%@ Secotdselinphlests?B4 ar e

respect spose on travel hs of the conductive wres 11, and
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t hese dancer roIIs 25 I n addition, thls manuf act ng appar at us 30

conpr i statef where ssuddkiprelimge sheets 8w qrasitsenal fﬁﬁwoneeac natlﬁre% Rutter
whi ch are not shown. Further, in this manufacturing apparatus 30, in place
of t he pedsefaftyd estval.r st 23 and second brake units 21 and 22, a brake

roll 32 for applying a predeterm ned tension

This manufacturing apparatus 30 comprises feed reel (not shown) for delivering
plural conductive wires 11, a first tape roll 17 and a second tape roll 18 for
respectively delivering first insulating tape 13 and second insulating tape 15, a pair of
heating rolls 16 for allowing plural conductive wires 11 to be put therebetween along
with first insulating tape 13 and second insulating tape 15, and a pair of drive rollers
31 for drawing thereinto these conductive wires 11 and the first and the second
insulating tapes 13 and 15.

Moreover, in this manufacturing apparatus 30, dancer rolls 25 are respectively
disposed on travelling paths of the conductive wires 11, and the first and second
insulating tapes 13 and 15, and the conductive wires 11, and the first and second
insulating tapes 13 and 15 are laid over these dancer rolls 25. In addition, this
manufacturing apparatus 30 comprises first sticking machine, second sticking machine

and press cutter which are not shown.

Further, in this manufacturing apparatus 30, in place of the above-described first



to the first insulating tape 13 is disposed on travelling path of the first
.insulating tape 13, and is laid over the first insulating tape 13. This
brake roll 32 can be noved in a direction substantially perpendicular to
the direction in which tension is applied to the first insulating tape 13.
In addition, this manufacturing appar28us 30 conprises control unit (not
shown) for calculating sticking errors of the first and second peeling

sheet s . dd saltthd'itaRBinl92 ] AR A bR rbiNS) gg)ﬁ&a@p@ﬁg&ﬁ%ﬁegﬁgihgg tension

manuf aCt uri ng apparatu us constitute the first

sensor 26, and the second sepsor,. 27 respecti yel t si.tion f e
Firot Hodht ast WRUBONETRnd Sondispoenmansabiel g BB the BFRpodRRng et on
of the first peeling sheet 12 and position of the second peeling sheet 14
that tH8, and ¢ laséover tiRefisstdnsitleting taped] 3 s dhdobrake moHhd ewn bemeeved & a
respectively sent out to the control unit as detection signals. In the

cont r olyidBtibn shBStaftiaNg peApsdiatian ¢ thecditdigion inatack fershen fsiappliedesthag
sheet 12 and the second peeling sheet 14 on the basis of detection signals
receiv fromthe  finst sensor 26 and the second sensor 27. Further, in

t he cagﬂs gk“ngagfﬂ king error takes place, control signal is sent from
the control _unit . to control the brake roll In.this

FIG 9, outpnadditin,tins mannfaguringappagatps, égEP%P@SF%W“&%@?’ﬁE(a@Eﬂgﬁ&nas

follows. Qutput = (Y-(X+Y)/2) x K24 1In the above-nentioned fornula, X

i ndi catfescalcubitimgsticking eabroef theechirst had secatd pesdingsjeets 12 and 14 and for
controlling the brake roll 32.

In the manufacturing apparatus 30 thus constituted, as shown in FIG. 9, the first
sensor 26 and the second sensor 27 respectively detect positions of the first peeling
sheet 12 and the second peeling sheet 14. Further, position of the first peeling sheet
12 and position of the second peeling sheet 14 that the first sensor 26 and the second
sensor 27 have detected are respectively sent out to the control unit as detection
signals.

In the control unit, there are calculated sticking errors of the first peeling sheet
12 and the second peeling sheet 14 on the basis of detection signals received from the
first sensor 26 and the second sensor 27. Further, in the case where any sticking error

takes place, control signal is sent from the control unit to control the brake roll 32,

In this case, as shown in FIG. 9, output from the control unit to the brake roll

32 is expressed as follows.

Output = (Y-(X+Y)/2) xK



sheet 12a and the second peeling sheet 14a, Y indicates sticking interval

. between the second peeling sheet 14a and the next peeling sheet 12b, and K
i ndi cates coefficient corresponding to material used in the first and
second insulating tapes 13 and 15. The brake roll 32 noves in a direction
substantially perpendicular to the djgection in which tension is applied
to the first insulating tape 13 in accordance wwth an output fromthis

t it. Thus, .th Kk L1 4.3 di 14 inot N
st ndwaovrgeaenasiomiecs ngidhst oRkieri A0R s iritbdchig 7
' | ati 13. | I cal , | gKi
| nt or vehedidwand thsserond peclibl Aher) 19Ac S N ARFHKE BLERAI DEBYSHY eh oo

14 is short, the brake roll 32 nobves in a direction a}/\n/a;g fromthe first
¢

i nsul agiehd Rstingstert1datand thy next peeling shdett G2bgand K indicatby coeffedigthen or
enhance tension applied to the first insulating tape 13. Further, when

tension applie | | ' i ¢Reghd this first
i nsul aFPH‘EEP‘?‘h‘ﬁﬂé%%Hﬁqg‘e%%g%%degf%ﬁg Elglsl{ifggﬁ?rglég%mlsﬁ%a?rﬂ\%:ﬂla 9%2t ween the first
and second peelin sheets 12 and 14 .can.be epl arged. tra in
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sheets 12 and 14 is long, the brake roll 32 noves in a direction clage to
the fi didectibnsnivwdtichdensameiddpplrad tocthe dirstyinsulating taps 1 Fiaceprdanee ity
weaken tension applied to the first insulating tape 13. Further, when the

tensi OBnQRRtJﬁPH'oﬁPt}EE BohfrbBhnitNTHhua! thecbrakepsll 32 dan adjadtdension ahpked ta st

I nsulating tape 13 1s contracted. Thus, sti cki ng interval 25 between the

first peeking sheel: 42 AN IlGSaRNRE RpghIiBA/RRILHAA oF A Bt eiNstsE
tape 13.

In more practical sense, in the case where sticking interval between the first
peeling sheet 12 and the second peeling sheet 14 is short, the brake roll 32 moves in
a direction away from the first insulating tape 13 indicated by arrow E in FIG. 8 to
thereby strengthen or enhance tension applied to the first insulating tape 13. Further,
when tension applied to the first insulating tape 13 is strengthened, this first insulating
tape 13 is expanded. Thus, sticking interval between the first and second peeling
sheets 12 and 14 can be enlarged.

On the contrary, in the case where sticking interval between the first and second
peeling sheets 12 and 14 is long, the brake roll 32 movesina direction close to the first
insulating tape 13 indicated by arrow F in FIG. 8 to thereby weaken tension applied
to the first insulating tape 13. Further, when the tension applied to the first insulating

tape 13 is weakened, this first insulating tape 13 is contracted. Thus, sticking interval



T
As stated above, in the manufacturing apparatus 30, by controlling the
. brake roll 32, sticking interval between the first peeling sheet 12 and
the second peeling sheet 14 is permitted to be desired Iength. Further, in
this manufacturing apparatus 30, it is possible to carry out such a
f eedback control to adjust sticking i28erval between the first peeling
sheet 12 and the second peeling sheet 14 on the basis of detection signals

;;gg‘r t g@%sﬁﬁ,g;@f BecIRllf shilst I9CHANEhSRRBAN RE1iARGANES: 14 B BRFufiacddlr | ng

processing 1 n accordance with such a feedback

control, thereby making.it possiple to make rrectigngsuc | ckin
i nterval bet\istdted hﬁow,#%theéﬁang M@%M?ﬂg’sﬁeéygoﬁgogfﬂgt?’gtb?@&ec%?}sed tg
be desi red. I.engfth. Accordingly, in this manufacturing apparatus 30, it is
possi bB2, sticking tteial betweaktlteHferst pealingsbeet Fyandithe sevend peehing sheatdri
petel I ng shegt 14 (lpn the state positionally shifted at a predeterm ned
interv fq ' i i ' ' ihe
eriftfbd 146 (desitbd RESEthn I efed id thighariitacae ahisrd), sheet 14
?re pig %hﬁo{]&h *rolr)n t Ee ‘Tji ?l‘g%t I nsul ating tape 13 and%ﬁe}prggcond i nsul ati ng
t ape ave been st uck .t hpo ' ' t here
i s rrangpﬁ%,‘bfﬁ @gcaf?' © S‘d%&)Pﬁ?ﬁba%#j%ﬁrélgﬁaaﬁﬁgﬁ}%y I?%gﬂtFﬁfa] gtjgc gwg%}tyg?enat ely
exposed at predeterm ned intervals from both surfaces of .the.first
i nsul afirsigoecdpng sheethihd apgghe seey! peplimesheelgl4 %@%SI%%Q?@PBHHQ S in
the manufacturing apparatus 30, the brake roll 32 respectively adjusts
t ensi offrgth thodirkt seaisor nadithe segridgmsoB26tdandrEby naking it possible to
change expansion/contraction of the first insulating tape 13. Further, in

this 26 mm@lﬁiﬁﬂﬁf&%&%%wﬁls@brebéa&%h@}?ﬁ)‘é%@iﬁg IPadodrd mceuvith eectback

control of cking
a feedback control, thereby making it possible to make a correction such that sticking

interval between the first and second peeling sheets 12 and 14 is caused to be desired
length. Accordingly, in this manufacturing apparatus 30, it is possible to precisely
stick the first peeling sheet 12 and the second peeling sheet 14 in the state positionally
shifted at a predetermined interval.

Then, the first peeling sheet 12 and the second peeling sheet 14 are peeled off
from the first insulating tape 13 and the second insulating tape 15 which have been
stuck through the conductive wires 11. Thus, there is manufactured a flat cable in
which conductive wires 11 are alternately exposed at predetermined intervals from
both surfaces of the first insulating tape 13 and the second insulating tape 15.

As stated above, in the manufacturing apparatus 30, the brake roll 32
respectively adjusts tension of the first insulating tape 13, thereby making it possible

to change expansion/contraction of the first insulating tape 13. Further, in this



interval of the first peeling sheets 12 and sticking interval of the second
. peeling sheets 14. For this reason, in the manufacturing apparatus 30, it
is possible to precisely stick the first peeling sheet 12 and the second
peeling sheet 14 in the state positionally shifted as a predeterm ned
intervals. Thus, it is possible to mggufacture flat cable in which
conductive wires 11 are alternately exposed precisely at predeterm ned

i nt I f t f [ i | atai ‘
secondeneiieuiThe Hplafithe 3BT Sopesfbll 6 Barmy ot REUDAK ShfuPor Sk 20
i h a feed Kk trol i 1ed LIt
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second peeling sheet 14 to once stop the apparatus to adjust it.

Accor di#gly, this manufacturing apparatus 30 can greatly inprove
productivity of flat cables. Thus, high quality flat cables in which

product i efgr n§trE§§dh iiHRBQ\&%\Hﬁ&ur%%m&%@tw 6tlis pardilsle to Precisely

Applicabili e manufacturing ap for flat cable according to
this invention, since .th irst,tension appl vin :

t ensi oﬁt@bﬁ%ﬁfwgpﬁ@%@ﬁdé@ﬁﬁ}hwec B%ﬁﬁéskfgagﬁg@ef%%eﬁbgg?&%ggﬂ
second insulating tapes, it is possible to respectivel i nd ndent |
changeskifisdras apeodeterminediintesvals. dhassitis Poaﬁﬁgleest@daﬁ'ayfaﬁ%fizfq% ﬁ@%['eagﬁs .
Further, the control neans controls the first tension applying neans_and
the seediich edndi@iveivireabbinciatigrnaalysexposetprerasaly atpredeiesiined mteniads of

the first peeling sheets and the second peeling sheets which are detected
by the gfoh ot BErfIBENST tHe Bt MYsulRih g thpe 13 and the second insulating tape 15.
In addition, in the manufacturing apparatus 30, since such a feedback control
is carried out, it is unnecessary for correcting sticking error between the first peeling
sheet 12 and the second peeling sheet 14 to once stop the apparatus to adjust it.
Accordingly, this manufacturing apparatus 30 can greatly improve productivity of flat

cables. Thus, high quality flat cables in which product yield has been improved can

be manufactured.

Industrial Applicability

In the manufacturing apparatus for flat cable according to this invention, since
the first tension applying means and the second tension applying means respectively
adjust tensions of the first and second insulating tapes, it is possible to respectively
independently change expansions/contractions of the first and second insulating tapes.

Further, the control means controls the first tension applying means and the second



It possible to carry out feedback control of sticking intervals of the

. first peeling sheets and the second peeling sheets. Accordingly, in
accordance with this manufacturing apparatus, it is unnecessary for
correcting sticking error between first peeling sheet and second peeling
sheet to once stop the apparatus to-adjust it. As a result, productivity
of flat cable can be greatly inproved. Thus, high quality flat cables in

whi ch product vield has bee I_npr : reds; tand N the
rant IOt gpRla b meRgs oniide Baa & SekReGr{ B et peLling dhictSiand
procedure is taken to respec,tivelé ad{u t then I ons aB{%Iie to,the first and
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i ndependent|y change expansions/contractions of the first and second
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tensions applied to the first and second insulating tapes on the basis of

det ect edg%%%gg(}(%gieﬁéégﬂ{gsr}%é%he first and second peeling sheets, thereby

nakingaP sticking errors of the first and second
peel i ng sheets. Accordingly, in accordance wth.thi | - ' first
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(attached) at predetermned intervals onto the first insul at. t ape and

ng
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I mproved. Thus, high quality flat cable in which product ﬁi eld has been
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greatly improved. Thus, high quality flat cables in which product yield has been
improved can be manufactured.

Further, in the manufacturing method for flat cable according to this invention,
a procedure is taken to respectively adjust tensions applied to the first and second
insulating tapes, thereby making it possible to respectively independently change
expansions/contractions of the first and second insulating tapes. A further procedure
is taken to respectively adjust tensions applied to the first and second insulating tapes
on the basis of detected stickihg errors of the first and second peeling sheets, thereby
making it possible to correct sticking errors of the first and second peeling sheets.

Accordingly, in accordance with this technique, since first peeling sheets and
second peeling sheets are respectively precisely stuck (attached) at predetermined
intervals onto the first insulating tape and the second insulating tape, productivity of

flat cable can be greatly improved. Thus, high quality flat cable in which product yield

has been improved can be manufactured.



arranged on the same plane are put between a first insulating tape on which
. first peeling sheets are stuck at predetermi ned intervals and a second

i nsul ating tape on which second peeling sheets are stuck at predetennined
intervals to stick the first insulating tape, the conductive wires and the
second insulating tape in order recitXd, the apparatus conprising: first

t ensi on appl yi ng neans and second tension applying neans for respectively
appl ying predeterm ned tensions to tifufs rst insulating tape and the second
insulating tape; detecting neans for allow ng the conductive wires to be

put between the first .insulaiing.tape,and, the ' ' LWARS
thereatter A8 2RRAsRSHRL épﬁ’@ué‘f’ﬁﬁ'ﬁég ?faF é:?glepg]e})v?lﬁ%?g ﬂ‘(laljgp %glﬁg&%tg\% second
peel i ng sheet; and control neans for calculating sti.cki ng errots .of. t he
first perahged onhthet samaplate are pubbetween anfreHaselatipg tehe Wa® chyfirst
detection results that the detecting neans have detected, and for

contr og%élg}%egﬂééestg i stickngtl prederhihed imeeevids and = sexmd insukiting tappiyi ng

nmeans Is of these sticking errors, wherein the control neans
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the second insulating tape are respectively wound on tape rolls, and
wher ei tthe apparatus comprising:
first tension applying means and second tension applying means for respectively
applying predetermined tensions to the first insulating tape and the second insulating
tape;
detecting means for allowing the conductive wires to be put between the first
insulating tape and the second insulating tape thereafter to detect passing of the first
peeling sheet and the second peeling sheet; and
control means for calculating sticking errors of the first peeling sheets and the
second peeling sheets on the basis of detection results that the detecting means have
detected, and for controlling the first tension applying means and second tension
applying means on the basis of these sticking errors,
wherein the control means controls the first tension applying means and the

second tension applying means to thereby respectively adjust tensions of the first

insulating tape and the second insulating tape.

2. The apparatus for manufacturing flat cable as set forth in claim 1, wherein the



the first tension applying neans and the second tension applying neans are
. rotational control nmeans for controlling rotational drive of the tape
rolls. 3. The apparatus for manufacturing flat cable as set forth in claim
1, wherein the first tension applying nmeans and the second tension

appl ying neans are brake rolls dispgged on travelling paths of the first

I nsul ating tape and the second insulating tape. 4. The apparatus for

neul abtstgnt kg iS¢ Rud AR sREpA dhilelifly oy B restRENTE, WOnd o e

conductive wres in such a manner to oppose the first peeling sheet and

t he seﬁﬂhuapd@ﬂﬁﬁgﬂbheet. 5. The apparatus for manufacturing flat cable as
set forth in claim1, wherein the first insulating tape and the second

i nsul ating tlapfirartensioncdpplingugkeansenddhdsecone tengipr applyisgdReansnefiener
that the first peeling sheets and the second peeling sheets are

posi Ui pakltaiS it Bin IR USRS ofalioRhl ative of thd tipeaeiiar at us f or

manuf acturrng e as set h in claiml, which includes dancer
rolls for respectively_.applyi r.edet erdned t L OF t |
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manufacturing flat cable in which plural conductive wres ar%ggged Bg t he
sane phasteensionmpplpingmeansand the seepnd tansien ARRYIRH MeINs Rre brake Tofls) | ng
sheets are stuck at predeterm ned intervals and a second insul ating tape on
whi ch  gpeeRed Baativellishpaths ofitee Sirstaksulatingeaiss andihesdcond msubdting @pst i ck
the first 30 insulating tape, the conductive wires and the second
i nsul ayi ng 43RG JArALI$5r ibahE&Suring Hhat TBbIOS CoWBith $h @it Whejein die
first insulating tape and the second insulating tape are stuck through the conductive
wires in such a manner to oppose the first peeling sheet and the second peeling sheet.
5. ﬂwwmmwMMmmmmmeHMwmummﬁmmmdmnLmemme
first insulating tape and the second insulating tape are stuck through the conductive
wires in such a manner that the first peeling sheets and the second peeling sheets are
positionally shifted at predetermined intervals.
6. The apparatus for manufacturing flat cable as set forth in claim 1, which
includes dancer rolls for respectively applying predetermined tensions to the first
insulating tape and the second insulating tape.
7. A method for manufacturing flat cable in which plural conductive wires
arranged on the same plane are put between a first insulating tape on which first

peeling sheets are stuck at predetermined intervals and a second insulating tape on

which second peeling sheets are stuck at predetermined intervals to stick the first



al.l owi ng the conductive wires to be put between the first insulating tape

. and the second insulating tape thereafter to detect passing of the first
peel i ng sheet and the second peeling sheet; calculating sticking errors of
the first peeling sheets and the second peeling sheets on the basis of the
detection results; and respectively &fjusting tensions applied to the first
I nsul ating tape and the second insulating tape on the basis of the

stickin L or 8.l acdafid i ) rg8éitédrth in
claim ]’P,%u%ﬁlé’tge'i%}?et W'ee @dr{ﬁc{t@?ﬂgfg?%? ﬁ%gﬂ% ape gn%gltd%gﬁgetglgérzg@?ﬁ?ul ating tape
are stuck through the, conductive, wires so as to oppose the first peeling
sheet &Wﬂ@‘%@@@ﬁﬂ%@eﬂﬁ%ﬁe%@%t. 9. The nethod for manufacturing flat
cable as set forth in claim7, wherein the first insulating tape and the
second i nsuhBowing theponduetise watestthbepyhbetvecandha fisst insulating éapq #mgﬁ’@h a
manner that the first peeling sheet and the second peeling sheet are

posi ti gaddinsDidtiffiaple tefshTter tdideeekti pissingadSthe first peeling sheet and the

second peeling sheet;

calculating sticking errors of the first peeling sheets and the second peeling
sheets on the basis of the detection results; and

respectively adjusting tensions applied to the first insulating tape and the second
insulating tape on the basis of the sticking errors.
8. The method for manufacturing flat cable as set forth in claim 7, wherein the
first insulating tape and the second insulating tape are stuck through the conductive
wires so as to oppose the first peeling sheet and the second peeling sheet.
9. The method for manufacturing flat cable as set forth in claim 7, wherein the
first insulating tape and the second insulating tape are stuck through the conductive
wires in such a manner that the first peeling sheet and the second peeling sheet are

positionally shifted at predetermined intervals.




