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“HI'GH -SPEED BACKGROUND OF THE | NVENTLON
FI ELD- OF THE | NVENTI ON The present invention reLat es to a met hod f or

winding an elongated narrow filmat jhigh speed on a w ndi'ng axl e or on a
suppott tube rmounted thereon, and nore particularly ta a mefhod for w nding
‘an el ongat ed narrow filmat h| gh speed into a | arge- dianetier roll w thout
causi ng any m salignnent |n Wi nd| ng. SCRIE' PTI ON OF RELATED

ART A film iMEISKD : . AN ELONGABED, NARRQWAFAM AT t urns of
aroll of a strip of net aI for ex m‘fs copper, copper al I oys, SUS
(i ncluding those pl ated vmth tin) tals from bei ng damaged by
abrasi on when the strip is:iwund into the roll. Fig. 4 shows a
conventional cutting system50 for a rret allic strip. The cutting system 50
for the nmetallic strip isghekGRO 'mgg the strip of netal
such as copper, copper alloys, SUS (1 ncluding those pI ated with tin) and
li ke metal s at high OF THE INVENTION

The present invention relates to a method for winding an
elongated narrow film at high speed on a winding axle or on a
support tube mounted thereon, and more parﬁcula;iy to a method
for winding an elongated narrow film at high speed into a large-
diameter roll without causing any misalignment in winding.

DESCRIPTION OF RELATED ART

A film is used as a liner member for preventing adjacent
turns of a roll of a strip of mertal, for example such as copper,
copper alloys, SUS (including those plated with tin) and like
metals from being damaged by abrasion when, the swip is wound
into the roll.

Fig. 4 shows a convéntional cutting system 50 for a metallic
strip. The cutting system 50 for the metallic strip is for slitting,
under tension, the strip of metal such as copper, copper alloys,
SUS (including those plated with tin) and like metals at high
speed to traverse-wind the thus slitted strip, i.e., to wind the
slitted strip in the same manner as that of the line wound on a
spool of a reel.

In general, the system 50 comprises: an unwinding roll 52 of
a metallic strip 51 with a predetermined width; a slitter 54 for
cuting or slitting, under tension, the metallic strip 31 thus
uawound from the unwinding roll 52 into a plurality of narrow
metallic bands 53; and, a plurality of winding rolls 56 with no
brake mechanism for traverse-winding the metallic bands 53.



speed to traverse-wind the thus slitted strip, i.e., towind the slitted
stfip in the sane manner as that of the line wound on a spool of a reel.

I n general, the system 50 conprises: an unwinding roll 52 of a netallic
strip 51 with a predetermned wdth; a slitter 54 for cutting or slitting,
under tension, the metallic strip 51 thus unwound fromthe unw nding roll
52 into a plurality of narrow netallic bands 53: and, a plurality of

winding rol |'s S8isposbdjasbbektnd hdamhwinditg FOR'SZ Se1¥i Ndj ng filhe metal lic

bands 53. _ -2- Di sposed just behind the
unwi ndi ng brddkdge/sHppifigtontr deeates &8 whith) detedtst@iy diobregkagdi ch
detects any of breakage and slipping-out notion, i.e., excessive weaving

noti on of amdeslippingdutamoetion] lice.f excessivee veealdngc trnotion gofalarbl f or
i medi ately stopping the nmetallic strip 51 before the filmF reaches the
slitter 54longateds nasgrowndilm| ki Rodiispugeca detesdonetsignalk 61rfor 51, such
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reaches the slitter 54.

As for the film F disposed on the metallic strip 51, such
detection signal 61 is issued from the detector 58 ‘to a control
panel 60. Upon receipt of the detection signal 61, the control panel
60 issues a stop signal 62 to each of the unwinding roll 52 and
the slitter 54 to bring the thus detected portion of the film F to a
sudden stop just before the film F reaches the slitter 54.

A plurality of the metallic bands 53 thus slitted by the
slitter 54 are deflected to their corresponding winding rolls 56
and traverse-wound at the positions of from Nos. 1 to S.

As described above, since the metallic strip 51 is wound on
the unwinding roll 52 in a conditon in which the swip 51 is
lined with the film F serving as a liner member, it is necessary to
wind the film F when the metallic strip 51 is unwound and
supplied to the slitter 54. Fig. 5 shows a détail view of the
unwinding roll 52. As shown in Fig. 5, the film F is wound on a
paper core 37 at the same linear speed as that of the metallic strip
51. The paper core 57 is fixedly mounted on a winding axie 55,
which is disposed in the vicinity of the unwinding roll 52.

In the prior art, the winding operation of the film F onto
the paper core 57 is carried out depending on the width of the
film F and its winding speed as follows. Namely, when the width
of the film F exceeds 250 mm, it is possible to wind, without any
‘trouble, the film F on the paper core 57 mounted on the winding



60 i ssues a stop signal 62 to each of the unwinding roll 52 and the slitter
54 to bring the thus detected portion of the filmF to a sudden stop just
before the filmF reaches the slitter 54. A plurality of the netallic
bands 53 thus slitted by the slitter;54 are deflected to their
corresponding winding rolls 56 and traverse-wound at the positions of from
Nos. 1 to 5. As descri bed above, since the netallic strip 51 is wound

on the unwn |n§ roII 2 in a condition in which the strip 51 is lined
with the fil VY el 3@ with adorgugomotort romrtheeugmdmgmmszhe film
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speed as follows. Nanmely, when the width o e fi
i s possibl e mmpiitds necéssaryaty disposeea glikid ibar |belWééi'19 theppapeer € 57

nmount ed on the w nding
core 57 and the unwinding roll 52. The film F is restncted in
motion widthwise, and wound on the paper core 57 in such
restricted condition. Although the torque motor needs only the
settihg_ of the winding tension, it is difficult for the torque motor
to wind the film F in fine condition when the wmdmg speed of the
film F exceeds 100 m/min. In case that the width of the film F is
less than or equal to 200 mm, it is further necessary to use a
dancer roller for keeping a tension of the film F constant. Though
the film F is restricted in motion widthwise and wound on the
paper core 57 in such restricted condition, in order to wind the
film F in fine éondiu'on, it is necessary to wind the ilm F at a
Speed of less than or equal to 100 m/min,
* SUMMARY OF THE INVENTION

As described above, in the conventional method for winding
the elongated narrow film F, when the film F, for example such aé
one with a width of less than or equal to 200 mm is wound at 2
winding speed of more than or equal o 100 m/min., air is
involved in a roll FR of the film F thus wound, so that an air layer
68 is formed between adjacent turns of the film F in the roll FR.
Consequently, the'apparent frictionat force (or, friction coefficient)
between adjacent turns of the film F in the roll FR considerably
decreases in its winding operation, which results in a lateral slide
of the film F. Such lateral slide of the film F eventually causes the



axle 55 provided with a torque nmotor fromthe unwinding roll 52 directly.
*When the torque notor is used, it suffices to set a wwnding tension in the
filmF. In this case, it is possible to wind the filmF at a speed of nore
than 100 mMmn. in fine condition. Wien the width of the filmF is in a
range of from250 to 200 nm it is netessary to dispose a guide bar between
t he paper core 57 and the unwi nding-roll 52. The filmF is restricted in
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narrow filmF, when the fidmF, for exanple such as one wwth a wdth of

l'ess than ofingswssible ta0Prevens thiutHus! slipped<onn filmcF febnioesteriag or

equal to 100 mMmn., air is involved in aroll FR of the filmF thus wound,

so that an ghe prducténiliné eogethér withntiresetdlictstrips S#. the filmF in
the roll FR

Due to the reasons mentioned above, in the conventional
method for winding the elongated narrow film F, the winding
speed of the film F is limited to 100 m/min. at maximum. Due to
this limitation, in the conventional cutting system S50 of the
metallic strip 51, the line speed of the strip 51 is also limited to
100 m/min. at maximum. Further, since the film F readily slips
out of the roll FR widthwise, it is difficult to wmd the film F into a
large-diameter roll FR having a diameter of ore than or equal to
200 mm, which requires a. significant number of paper-core
changes to increase set-up time, and, therefore impairs the system
50 in productivity.

In the preduction line using the conventional system 50, it is
necessary for an operator thereof to be in constant attendance
upon the roll FR of the film F in order to keep the production line
normal.

In view of the above problems inherent in the prior art, it is
an object of the present invention to provide a method for
winding an elongated narrow film at high speed into a large-
diameter roll without suffering from any misalignment in
winding. ’



Consequently, the apparent frictional force (or, friction coeffi-cient)

‘bet ween adj acent turns of the filmF in the roll FR considerably decreases
in its winding operation, which results in a lateral slide of the filmF.
Such lateral slide of the filmF evqgtually causes the

-4- filmF to slip out of the roll ¥R and enter the production |ine
together with the netallic strip 51. This is a probleminherent in the -

conventional nmethecordivgt k6" a First sty OFt R82brEBERe Anveniticn ! e ndi ng
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tension of the filmF iS not clear, the paper cofe 57 often crashes under

the w ndi ngaipoessotdect bdfiethe! Preseniti dveaitdoni tisi naaMblishied Wbyd t he
filmF into a fine roll FR, and also inpossible to prevent the thus

sl i pped- outpfovidiigf rom entering the production line together with the
metallic strip 51. Due to the reasons nentioned above, in the
conventional retla methead dongwinding amzlengated aartown filmt ae highdi ng
speed-of the filmF is limted to 100 mMmn. at nmaximum Due to this
linitation,speed pa gowinding raylecor 0@ spppantstube meamtedarpereon,ip 51,
the line speed, of the strip 51 is alsg limted to 100 mmn. at maxi mum
Further, si “memtﬁ\@ﬂ&h@mpf&e%ut of the roll FRwidthwise, it is

ditficult to wnd 4 iSng tn'width the’elongated narrow film by compressing

the elongated narrow film widthwise by a pair of guide means
spaced apart from each other widthwise by a distance smaller
than the width of said elongated narrow film which are located in
a position immediately before the elongated narrow film is wound
on the winding axle; and

winding the elongated narrow film on the winding axle in
such compressed condition.

In the method of the present invention, since the elongated
narrow film is compressed widthwise by the guide means, when
the film is wound on the winding axle or on the support tube
mounted thereon, the film has been already compressed, and,
therefore wrinkled. A.part of such wrinkied portion of the film is
then broughrt into contact with a lower turn of the film of the
same roll 10 prevent a continuous air layer from being formed
therebetween, which prevents ar apparent friction force (ie,
fricton coefficient) developed between adjacent turns of the film
in the roll from decreasing, and, therefore prevents the film from
sliding out of the roll widthwise when woundc thereon.

According 10 a second aspect cf the present inventon, the
above object of the present invention is accomplished by

providing:



| ar ge-di aneter roll FR having a dianeter of ore than or equal to 200 nmm
*which requires a significant nunber of paper-core changes to increase
set-up tine, and, therefore inpairs the system50 in productivity. In
the production line using the conyqp[ional system 50, it is necessary for
an operator thereof to be in constant attendance upon the roll FR of the
filmF in order to keep’the production |ine nornal. In view of the
above probl ens i rfise enethodtfer windingthe elongatsd 30 Filrhhge Highe !
invention to provide a method for w nding an efongated narrow filmat high
speed into speedyas sktfoatthrin dhée fivstaapecs Wi tie pressptniaventicg | gnnent

I n w ndi ng. . -5- According to a first
aspect of ttwhgreldunt invention, the above object of the present invention
i's acconplished by providing: In a nethod for w nding an el ongat ed
narrow filmat hi paieof guidenmeting) axel mevable avisithpvise relativegot ed

t hereon, the i?Pr%genent whi_.ch conpri ses: .
each other in a widthwise direction of said elongated narrow film,

which enables a distance between the pair of guide means to be
adjusred in accordance with 2 width of the elongated narrow film,
so that the film assumes a favorable wrinkled or curved shape
when it is wound on the winding axle or on the support tube
mounted thereon.

According to a th1rd aspect of the present invention, the
above object of the present inventdon is accomplished by
providing:

The method for winding the elongated narrow film at high
speed, as set forth in the first or the second aspect of the present
invention, wherein:

the elongated narrow fiim is wound in a condition in which
the elongated narrow film has its opposite edges lifted upward so
thar its central area assumes a concave shape in cross section.

This prevents an air layer from being continuously formed
widthwise between adjacent turns of the film, so that the film is
prevented from sliding widthwise on the roll, whereby a lower or
inner turn of the film of the roll may firmly hold an outer or
upper turn of the film of the same roll. Consequently, even when
the film is wound inw =z iarge-diamerter roll, such roll thus

formedhas substantially no misalignment in width in winding.



reducing in wdth the elongated narrow fil m by conpressing the el ongated

- narrow filmw dthw se by a pair of guide neans spaced apart from each ot her
wi dt hwi se by a distance snmaller than the width of said el ongated narrow
filmwhich are |ocated in a position i mediately before the el ongated
narrow filmis wound on the w nding axle; and wi ndi ng the el ongat ed
narrow filmon the winding axle in such conpressed condition. ~ In the
nmet hod of the present |nvent|on since the elongated narrow filmis
conpressed w dt hwi se ﬁml s wound on the

wi ndi ng axl e or onthe—% efllms has been
al ready co S Ied
portion of rfrpﬁg ?qgﬁgﬂ%%{gﬁ glﬁ?%ir’l?olvlggfn a?fiégﬁﬁ{ua?g urn of the
film of thmmimmg lrolb fore\@ityig 0dlit "titaISnidtho®YSf theonphedert for med
t her ebet ween, which prevents an appgarent friction force (ie.rri,) friction

coef fi ci entiiventionofeiwinding the dlongated narsowffilmhatfhigh speedie rol | from

decreasing, and, therefore prevents the filmfromsliding out of the roll

wi dt hwi se g ldér@lm oﬁompresmgmdagnem ﬁsm@amrs t he
resent i nvent i on t he ab ect res nt ven i on i

a nght sxde view of the same. ;

Fig. 3 is a cross-sectional view of a part of the elongated narrow
film, which is wound on the paper core in a condition in which the
film has its opposite edges lifted upward and its central area
curved downward in cross section.

Fig. 4 is a schematic diagram of the conventional system for
cutting the metallic strip.

Fig. S is a detail view of an area proximate to the unwinding roli
shown in Fig. 4.

F1g 6 is a cross-sectional view of a part of the elongated narrow
film, which is wound on the conventional winding axle.

THE BEST MODE FOR EMBODYING THE INVENTION

Hereinbelow, a method of the present invention for winding

- an elongated narrow film at high speed will be described in detail
with reference to its preferred embodiments shown in the
accompanying drawings.

Fig. 1 is an enlarged perspective view of an essential part of
an unwinding roll unit for carrying out the method of the present
invention for winding the elongated narrow film at high speed.

~ The unwinding roll unit 10 shown in the drawings is
constructed of: an unwinding roll éxle 12; a plurality of guide bars
14, 16; a support axle 18 for snpporting a pair of compression
guide members 24, 24; and, a winding axle 20 on which a paper



-6- The nethod for winding the elongated narrow filmat high speed,
‘as set forth in the first aspect of the present invention, wherein:

the pair of guide nmeans are novable widthwi se relative to each other in a
wi dt hwi se direction of said elongated narrow film which enables a di stance
between the pair of guide neans te 8e-adjusted in accordance with a width
of the elongated narrow film so that the filmassunes a favorable winkl ed
or curved shape when it is wound on the winding axle or on the support tube
nount ed t hereon. According to a third aspect of the present invention,
the above oBjheerepre 22 isrmountedniedeasirone ofcthenpoinpiression guide di ng:

The nmethod for w nding.the el ongated narrow filmat high_speed, as set
forth in tHERembets g?" lzﬁ’elssgiﬁy@gﬁﬁsrﬁé%?"%fwtw gHae% WRIGH, B1a5eM It wher ei n:

nar row 111 ool 08B £ diftied BefufRR Hed ot Bl o ar e

assunes a CrRreABErsPapPg4i N cross section. This prevents an air |ayer
from bei ng continuously formed w dt hwi se between adjacent turns of the

film so that th%s shown in Figv2ihedetaibreath of theneoinpressiopngadte rol |,

whereby a lower_ or inner turn of the filmof the roll may firmy hold an

outer or upPembersn Z#, 2Me isi comstructed safrear slaevedike epnortiony 24a/en when
slidably mounted on a supporzt axie 138; and, a disc-like flange 24b
integrally joined to the sleeve-like portion 24a by welding.

As shown in Fig. 2(b), the center of the flange 24b is

eccentric to that of the sleeve-like portion 24a to provide a iarge
radially-outward protrusion, waich extends downward as viewed
in Figs. 2(a) and 2(b) and has its inner surface brought into press-
contact with the edge of the elongated narrow film F,  whereby
the film F is compressed and guided by the flange 24b. If
necessary, a distance between the pair of the compression guide
members 24, 24 may be adjusted by siighdy loosening bolss 25.
After such adjustment is made, tae bolts 25 are fastened again so
that a desired distance is set between the compression guide
members 24, 24. Due to the above construction, it is possible for
the compression guide members 24, 24 to set an optmum
distance therebetween as to the clongated narrow film F, which
may vary in width. Preferabiy, the distance between the
compression guide members 24, 24 is in a range of from 0.5 to 0.8
W, where W is the width of the eiongated narrow film F.

As described above, i z posidon immediately beforz the
elongated narrow film F is wound on the winding axie 20 or on
tne paper core 22 mounted tnereon, the film F is compressed
widthwise by the pair of the compression guide members 24, 24

which are spaced apart from each other by a distance smaller



the filmis wound into a | ar ge-di aneter roll, such roll thus fornmedhas

; substanti al
-7-

out the nethod of the present
filmat high speed.
nounted on the support axle, wherein (a) is a front view thereof,
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is aright,sid

part of th
condition i

ly no msalignnment in width in w nding.

BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an enl arged
perspective view of an essential paft-of the unwinding roll for carrying

I nvention for w nding the el ongated narrow
Fig. 2 is a pair of conpression guide nenbers fixedly

and (b)

Chnt h d dit
central ar e‘g()&@urveéhgomméalrﬁg @ I(:%gs@pisaiei(s:?{ IP%&)%E C&le;ftzlgs a SC gmi?l cI )

di agram of theeeshConke@iEhtlyY e thii9wosHH! fil# FNig W?ixﬁilédc a®id fap-

is a detail

Fig. 5

view of an area proxinmate to the unwnding roll  shown in Fig.
4. Fig. 6 partaheresfisshrnightiintoicontatt witinthe ddwehaursh ofgduecfilmar r ow

T in the same roll FR thereof. Due to such contact, an air layer is
prevented from being continuously formed widthwise between
adjacent turns of the film F, whereby the film F is prevented from
sliding widthwise.

Referring to Fig. 1, the metallic strip 11 and the elongated
narrow film F are wound together into a roll R which is rotatably
mounted on the unwinding axie 12. Under such circumstances,
when the metallic strip 11 is unwound and supplied to the slitter

54 (shown in Fig. 4), the elongated narrow film F serving zs the

liner member is aiso unwound by the same length as that of the:

thus unwound metallic srrip 11. Consequently, it is necessary to
wind the thus uvnwound film F on the winding axle 20. In the
beginning of such winding Opéraﬁon, the winding axie 20 is
rotatably driven at high speed. However, as the film F is wound on
the winding axle 20, the winding speed of the axle 20 is gradually
slowed down. In order to keep constant the tension of the film F
10 be supplied '__to the roll FR thereof, a dancer roller 16 may be
provided, which may move vertcally in an elongated vertical
hole 26 provided in the unwinding roll unit 10, as shown in Fig.
1.

furtnher, as shown in Fig. 2(z}, when a curved porticn: 24c is
formed inside each of the flanges 24D, the elongarted narrow film ¥
assumes an arc shape in cross section, which facilitates winding of
the elongated narrow film F on the winding axie 20 or on the

paper core 22. As described zbove, when the elongated narrow



film which is wound on the conventional w nding axle. THE BEST

: MODE FOR EMBODYI NG THE | NVENTI ON Her ei nbel ow, a nethod of the present

i nvention for wi nding an elongated narrow filmat high speed will be
described in detail with reference 60 its preferred enbodi nents shown in

t he acconpanyi ng dr awi ngs. Fi b 1 is an enl arged perspective view of
an essential part of an unwinding roll unit for carrying out the nethod of
t he presentfilmveis womnicbin ai qatidigionhin evivichatiesl filar Fovas itsrompositegh speed.
The unwinding roll unit 10 shown in the drawi ngs is constructed of: an

unwi ndi ng réfigeskifted npwarg ang itsycemtrgliareapiorned, inte; aacenegnet axl e 18

for supporting.a pair _of conpr.ession guide nenbers 24, 24; and, .a w nding
axl e 20 on gmﬂ%qpanba%}ss sektion,  the” air layer extending W’gm $&ibe or
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bet ween t hefgent OBBIRS Tobthell)! WhiCR"PREVeRts dfe film F from sliding
widthwise in the roll FR of the fiim F. Further, in the roll FR of the
film F, since the lower or inner turn of the film F of the roll FR
firmly holds the upper or outer turn of the film F in the same roll
FR, there is substantdally no misalignment in width in the roll FR
of the film F even when the film F is wound into a large-diameter
roll FR. As a result, even when the line speed of the cutting
system 50 reaches 200 m/min., there is no fear that the film F
slips out of the roll FR, which enabies the roll FR 1o have its outer
diameter reach 350 mm, whereas the largest possible outer
diameter of the conventonal roll FR of the film F is only 150 mm.
Such large-diameter roll FR reglized in the present invention
reduces set-up time for changing the paper cores 22. Further, in
the method of the present invention, the operartor is reieased from
the crushing burdens of constant monitoring of the roll FR of the
film F. Due to these facts, the cunwing system 50 according to the
method of the present invention is remarkably improved in
productivity. i
Incidentally, in the preferred embodiments of the present
invention shown in the drawings, it 'is possible, by setting the
winding tension of the film F at 0.002 Kg/mm (per unit width), to
prevent the paper core 2Z from crashing and also  possibie ©
prevent the film F from breaking.
In the method of the present invention for winding the

elongated narrow film F at high speed, in a posi&on immediately



As shown in Fig. 2 in detail, each of the conpression guide nenbers 24, 24
Is constructed of: a sleeve-like portion 24a slidably nounted on a support
axle 18; and, a disc-like flange 24b integrally joined to the sleeve-Ilike
portion 24a by wel ding. As shown in Fig. 2(b), the center of the
flange 24b is eccentric to that of the sleeve-like portion 24a to provide
a large radially-outward protrusior, i ch extends downward as viewed in
Figs. 2(a) and 2(b) and has its inner surface brought into press- contact
with the edge of the elongated narrow filmF, whereby the filmF is
conpressed. and guided by the flange 24b. |If necessary, a distance between
the pair of befere:dhker dilnois gawpuadheometie 2windingnaxle; sheusided isy slighty
| oosening bolts 25. After, such gdjustnent is ce, the bolts 25 are .
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di stance between the conpression gu ers s in a range of from

0.5 to 0.8 SNichvrenepréssed cbaditichCohsédeeily nahieed the filenis Monrd As

descri bed above, in a position imediately before the elongated narrow film
F is wound en the windingqxdelar o0 the mapdrecoesenounted Ahereon; ¢het her eon,

the filmF [s c ressed wi dt hwi se by the pair of the conpression guide
menbers 24, him Wscﬁ)eﬁ“e Wﬁeﬂb 0@ cthaf @& Rartypf; esthise snal | er
wrinkled film of the roll is brought into contact with the inner

wurn of the film of the same roll, which prevents a continuous air
layer from being formed widthwise between adjacent turns of the
film in the same roll, whereby the apparent friction force or
frictior coefficient between the adjacent turns of the film in
the roll FR is prevented from decreasing. Consequently, it is
possibie 1o prevént each turn of the fim from sliding widthwise in
the roll FR. This is the advantage inherent in the method of the
present invention.

Due 1t the above advantage, the number of line stoppages
due to troubles occurring in the film winding section is
remarkably reduced, which lessens the operator's monitoring
burdens in the winding operation of the roll of the film. As z
result, it is possibie for the system carrying out the method of the
present invention to have its operation rate 50 percent, whereas
that in the conventionai system is nc more than 30 percent.



-9- - than the width of the filmF. Then, the thus conpressed filmF is
wound on the winding axle 20 or on the paper core 22 nounted thereon.
Consequently, the thus wound filmF is winkled, and a part thereof is
brought into contact with the lower turn of the filmF in the sane roll FR
thereof. Due to such contact, an air layer is pre |

vented—+rom-being
continuously fornmed wi dthwi se betwegpn adjacent tur Il mF, whereby
the filmF is prevented fromsliding w dthw se. rﬁuﬂlﬂmwﬂﬂﬂmlﬁ 1,
the metallic strip 11 and the elongated narrow film rey A tther
into aroll Rwhich is rotatably nounted on the unw nding axle 12. Under
such circupntiarice3ainid@is:t he netallic strip 11 is unwound and supplied to
the slitter 54 (shown in Fig. 4), the elongated narrow filmF serving as
the liner teihez methodofomwindingyan helosmared engriowsiilmaatohigthe t hus
unwound -nretalljc strip 11. Consequently, it is necessary_to wi.nd the thus
unwound fi$PEES OR 2 MiNding ageaeT ©P A SRPPOHe TBRYi MAURCET thayearvi ndi ng
operation, ,the winding axle 20 is rotatably driven at high speed. However,
as the fi |¥¥+¢“P£’f%%m§n&ﬁ~¥w& GRS Sax] e 20, the winding speed of the
axl e 20 is graduatty—- C )
reducing in width said elongated narrow film by

compressing said elongated narrow film Mdthwise__ by a pair of
guide means spaced apart from each other widthwise by a
distance smaller than the width of said elongated narrow film
which are located in a position immediately before said elongated
narrow film is wound on said winding axle; and

winding said elongated narrow film on said winding axie in
such compressed condition.
2. The method for winding the elongated narrow film at high
speed, as set forth in claim 1, wherein:

said pair of guide means are movable relative to each other
in a widthwise directon of said elongated narrow film, which
enables the distance between said pair of guide means © be
adjusted in accordance with a width of said elongated narrow film.
3. The method for winding the elongaié;i narrow film at high
speed, as set forth in claim 1 or 2, wherein:

said elongated narrow film is wound in a condition in which
said eiongated narrow film has its opposite edges lifted upward so

that its cenwral area assumes a concave shape in cross secton.



sl owed down. In order to keep constant the tension of the filmF to be
-supplied to the roll FR thereof, a dancer roller 16 may be provi ded, which
may nove vertically in an elongated vertical hole 26 provided in the

unwi nding roll unit 10, as shown in Fig. 1. Further, as shown in Fig.
2(a), when a curved portion is 24c is forned inside each of the flanges
24b, the elongated narrow filmF assuBmes an arc shape in cross section,
which facilitates wi nding of the elongated narrow filmF or the mnndlng

axle 20 or on theMBn?er core 22. As described above,I when the el ongat ed
narr ow OD FOR WINDING AN ELONGATER NARROW, EILY Qdfund in a condition

in which the filmF has its opgbiH SRERRJes |ifted upward and its central
area forned into a concave portion in cross section, the air |ayer

ext endi ng WARITRAETOet ween adj acent turns of the filmF of the roll FRis
prevented from being formed, which prevents the filmF from sliding

wi dt hwi se i n Ie feithodRef wihi€ihg Elodgatdebhartow hloel £ R ohigte fi1m
F, S|nce the lower or inner turn of the fiimF of the roll FR

speed on a winding axle 20 or cn a support tube 22 ﬁxed thereto,
the invention is characterized in that: in a positon immediately
- before the film F is wound on the winding axle 20, the film F is
compressed widthwise by a pair of guide means 24, Zz4 spaced
apart from each other widtnhwise by a distance smailer than the
width of the film F, and is then wound in such compressed
condition.

Since the film F is compressed widthwise by the guide means
24, 24, the film F has been already wrinkled when wound on the
winding axle 20 or on the support tube 22 fixed thereto, and,
therefore has a part of its wrinkied pordon brought intc conzact
with a iower turn of the film F in the same roll FR. This preveats a
continucus 2ir layer from being formed widthwise between
adjacent turns of the film F, so that the apparent frictional force
(or, fricton coefficient) betweén the adjacent turns of the fiim F
in the roll FR is prevented from decreasing, which prevernis the
film F from sliding widthwise iz the roil FR.
(Drawing to be published): Fig. 2



firmy holds the upper or outer turn of the filmF in the sane roll FR,
there is substantially no misalignment in width in the roll FR of the film
F even when the filmF is wound into a large-dianeter roll FR As a result,
even when the |ine speed of the cutting system50 reaches 200 mimn., there
is no fear that the filmF slips ou of_ the roll FR which enables the rol
FR to have its outer dianeter reach 350 mm whereas the | argest possible
outer diameter of the conventional rol FR of the filmF is only 150 mm
Such | arge-dianeter roll FR realized in the present invention reduces
set-up time for changing the paper cores 22. Further, in the nethod of the
present invention, the operator is released fromthe crushing burdens of
const ant Fonit o& ng offthe roll FR of the filmF. Due to these facts, the
cutting system 50 according to the nethod of the present invention is

remar kably inproved in productivity. Incidentally, in the preferred
enbodi nents of the present invention shown in the drawings, it is possible,
by setting the winding tension of the filmF at 0.002 Kg/mm (per unit

wi dth), to prevent the paper core 22 fromcrashing and also possible to
prevent the filmF from breaking. In the nethod of the present

i nvention f{ w nding the elongated narrow filmF at high speed, in a
position i ely '

\tO

slitter
5 4




before the filmis wound on the winding axle, the filmis conpressed

‘wi dt hwi se by the pair of the guide neans (i.e., conpression guide nenbers
24) spaced apart from each other by a distance smaller than the w dth of
the film and is wound in such conpressed condition. Consequently, when the
filmis upd gn thezni nding axle or,on the paper core nounted thereon, the
filmhaS been already winkled, so t%at a part of the thus winkled film of

the roll is brought into contact with the inner turn of the filmof the
sanme roll, which prevents a continuous air |ayer from being forned
w dt hwi se between adjacent turns of the filmin the sane roll, whereby the

apparent friction force or friction cogféi Qi ent between the adjacent turns
of the film in the roll FR is. prevented from decreasi ng. Consequently, it
is possible to prevent each turn of the filmfrom slidingsypdthwi se in the
roll FR This is thef#&diantage i nherent in the nethod-pf % e present

i nvention. Due to the above fadvant age, the nunbgr }

due to troubles OC(UrrIngﬁlﬂ_thi?LLﬂLanding'cnhtiv -

reduced, whi i Tesgens the operatfor's nonitoring burdeps in the w ndijng
operation of |the r¢ll of the fil

As a result, It iq4 possible for e

system carryifng ouf the method of| ghe
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present invention to have its operation rate 50 percent; whereas that in
‘the conventional systemis no nore than 30 percent.

- 12 - What is clained is: 1. In a nethod for w nding an el ongat ed
narrow filmat high speed on a winding axle or on a support tube nounted
t hereon, the inprovenent which conprBses: reducing in wdth said

el ongated narrow film §¥ cggpressing said elongated narrow film
wi dt hwi se by a pair Bf * ¢ffi de eans spaced apart from each other w dt hwi se

by a distance snmaller than the width of said elongated narrow film which
are located in a position inmedi ately before said elongated narrow filmis
wound on said w ndi ng axle; and w ndi ng said elongated narrow film
on said winding axle in such conpressed condition. 2. The nethod for
wi ndi ng the el ongated narrow filmat high
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speed, as set forth in claim1, wherein: said pair of guide neans
are novable relative to each other in a widthw se direction of said

el ongated narrow film which enables the distance between said pair of
gui de neans to be adjusted in accor dance with a width of said el ongated
narrow film 3. The method for winding the elongated narrow filmat high =
speed, as set forth in claiml or 2, wherein: sai d el ongated narrow: -
filmis wound in a condition in which said elongated narrow fimhas its ‘!
opposi t egedges d.i ft eggupward so that its central area assunes a concave
shape in cross section.
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