SOFT MATERI AL CUTTI NG APPARATUS CROSS REFERENCE TO RELATED APﬁéF%A??éﬁ“?ﬁis
application is related to copending GB application No. 8822280.7, filed
-concurrently herewith and entitled "APPARATUS FOR . CONTI NUOQUSLY CUTR NG
'SOFT MATERI AL SUJECT TO ELONGATI ON BY TENSI LE: FORCE" The di scl gsure
of this latter applicationis, inits entirety, incorporated herein by
reference. FIELD OF THE | NVENTI ON The present invention relates to an
apparatus for 10 cutting soft material and, nore particularly, to an-
apparatus which is capabl e of progp;ly and precisely formng cutting |ines
on the surface of soft material to Tacilitate the cutting-line formng
operation so that precision of the configuration of the essential cutout
portion can be achi eved. BACKGROUND OF THE | NVENTI ON A variety of
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data. Conventionally, conuR%’s : a9 M AMYNEP 5 for ext er nal
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FIELD OF THE INVENTION

The present invention relates to an apparatus for
-10 . . cutting soft material and, more particularly, to an
apparatus which is capable of properly and precisely
forming cutting lines on the surface of soft material to
facilitate the cutting-line forming operation so that
precision of the configuration of the essential cutout
portion can be achieved.
 BACKGROUND OF THE INVENTION
A variety of electronic computers are available for
processing information and various data. Conventionally,
computers use floppy"discs as a media for external memory
s storage. Each floppy disc is made from a flexible magnetic
disc which is sealed inside of a jacket or liner. The
liner is normally made from soft sheetlike material such as
a non-woven fabric. The liner protects the floppy magnetic
disc from dust and, at the same time, provides the disc
with an adequate amount of rotation torgque.
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the horizontal direction, followed by renoval of useless portions until

only the essential .portion remains for eventually making up the liner.
Nevert hel €ss, when cutting soft materi al ich is subject to elongation due
to the effigct of tensile force while conveyaig it in the horizontal
direction, the cutting operation nay be executed against the soft materi al
which is already el oﬂg'&fmftbpﬂmgln@%mmmmiwrdaumuyabove
soft material tosubjectdita @longatiovh fronk theneffect of texside fordde. any -

of conventional ' I '
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related to the inv es the operations includjng 10
contNeiuous suppl'y of Neyerthelass whem autting sqffimatsrial which is

subject to elongation due to the effect of tensile force
- while conveying it in the horizontal direction, the cutting
operation may be executed against the soft material which
- is already elongated by tensile force. Elongation causes
‘the above soft material to incur distortion and slack, and
20 - . as a result, any of conventional cutting apparatuses canndiﬁf
properly and precisely form cutting lines, thus eventually =
" lowering the precision of the cutout essential portion
.~ which constitutes the liner. _ _
An object of the invention is to overcome the problems
- ‘mentioned above by providing an apparatus for cutting
continuous sheetlike soft material which is capable of
.properly and precisely forming cutting lines on the surface
- of soft material to promote precision of the finished-up
essential portion after executiﬁg successive cutting
30 to effect formation of cutting lines on both the
left and right sides of the soft material as it is
vertically conveyed in a downward direction.



to a lower position and formation of cutting lines on the left and right

si des of the soft material by operating the cutting-line formng nold
supported by the operation unit. The conveyl ng system of t he appar at us v
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The conveying system of the apparatus causes the soft \J
material to be supported and suspended in the vertically
downward ‘direction. This prevents soft material from
incurring distortion and slack. Consequently, the
apparatus can properly and precisely form cutting lines on
. the surface of soft material, thus eventually resulting in
20 the desired precision of the essential cutout portion.
' - BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is the simplified schematic diagram of a
continuous material cuttinq apparatus related to the
invention; :
Figure 2 is the enle:qed sectional view of cutting-line
forming means related to the invention; .
Figures 3 through 5 respectively denote the operating N
status of air-feeder and cutting-line forming means related
to the invention;
30 Figure 6 shows the predetermined cutting lines formed
on the severable member related to the invention;
Figure 7 is the front view of the cutting-line forminq
mold related to the invention;
Figure 8 is the side view of the eutting-line forming
mold;



usel ess portions, and neans 10 for,  wi nding up the severable 10

mermber. Means 4 vertically feeds: a severabl e menber 16 in a downward
direction. This menber 16 is formed of suge; i nposed | ayers including at
| east ong¢ 1ayer of soft- material fabric 1 such as a non-woven fabric

whi ch el'drigates in the presence of tensile force, and at |east gne |layer of
sol i d non-ext endabl Figures 9aand 19 msmmm%mmat Bhe airaft paper)

whi ch inhibits elcaparifop e falafi,material fabric¥2 due to tensile force.
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feederd®6 is subyﬁﬂhGIally conposed of (1) a reciprocating conveyi ng devi ce
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severabl e nenberelengnteﬁe1@e§b@n@¢ﬂ§°@ﬂﬁe9ﬁl@#nﬂﬁlﬁ foyee, fand at least
: one layer of solid non-extendable base material 14 (such as
a thin flexible kraft paper) which inhibits elongation of
'soft-material fabric 12 due to tensile force. Means 4 for
_ '_supplying severable member 16 is substantially composed of _
20 the following: one or more rollers 18 respectively winding
* original soft-material fabric 12; one or more rollers 20
~ respectively winding original solid base materiais 14; a
' ‘tension generator 22 which provides each piece of soft-
material fabric 12 and soiid'base material 14 with a
speoifio amount of tension; a supply roller 24 which feeds
_ _ the severable member 16 so that the layers are properly
\// N arranged in a row by the effect of adegquate tension as
o received from tension generator 22; ‘and air feeder 26 which
- "_feeds the severable member 16 ‘from an upper position to a
30 " lower position in a steplike manner by applying air
' ""pressure. The air feeder 26 is substantially composed of
(1) a reciprocating conveying device 28 which moves itself
in the vertical direction to feed the severahle member 16
‘from the upper position to the lower position at a specific
f interval by grasping the severable member 16 during the



angl es including perpendicularity. Means 6 repeatedly forns cutting line Sl '

in the center of the severabl e'nenber 16 and cutting lines S2 and S2 of the

basic pattern covering the predetermined length | shown 10 iniFig

6 on the surface of the severable wegber 16 which is vertically conveyed in,

the downward direction at a specific interval by the conveying nmeand#28
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Means 6 for continuously forminq cuttinq lines on the
surface of severahle member 16 is substantially composed of

(1) driver unit 32 composed of a crank mechanism, (2)

operation unit 34 vwhich is mounted to the driver unit 32 so -

that it can reciprocate itself to the left and to the right
synchronous with the vertical movement of the conveying
device 28 of air-feeder 25, and (3) cutting—line forming
mold 38 which is mounted to the operation unit 34 and
provided with bladé 36 for forming cutting lines 81 and
52/52 of the ‘basic pattern. The. driver unit 32 is driven
by, e.g., an electric motor or the like and consists of a
crank mechanism having a rotor which is rotated by this
motor, and a rod in which one end is supported on the rotor
and the other end is supported on the operating member 34
so as to effect the desired reciprocal movement of
member 34.

Concretely, in order to provide a predetermined hole
constituting a center hole of a. floppy disc, like the one
shown in Figure 6, the blade unit 36 is substantially



material fabric 12, and a pair of circul ar-edge cutting blades 62 and 62
are"respectively of ar c- shape approxi- mately: natchlng the circular
conflguravion of the floppy disc itself and disposed in the direction
identical{fo direction X in which soft-mategial fabric 12 is conveyed;

these bl ades 62 and 62 formcontinuously cutting lines S2 and S2 for

severing usel ess soxripogedt ofnthélfelliokZngt onblade 60 gehktatescrtutaling line
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bl ade 60 which cu66é whéchepreﬂectrfubmrthelethegeeads of blades 62 andl &2 as
which jointly cutghggneXhepighres’ §U9hd 8 for repeatedly and continuously
' connecting the following cutting lines S2 and S2 of the
basrc pattern to the preceding cutting lines S2 and S2 of
~ the basic pattern covering a spec:l.fic length % of soft-
20 material fabric 12 as shown in Figure 6. Consequently,

' - when continuously forming the basic pattern of the liner,
the cutting-line forming mold related to the invention
allows the fcllcwing cutting lines S2 and S2 of the bhasic
_pattern to be securely connected to the preceding cutting

" lines S2 and S2 of the basic pattern by caus1ng the second
o _ auxiliary blades 66 and 66 to repeatedly and continuously
follow up the preceding cutting lines S2 and S2 of basic
'pattern generated by the first auxiliary_blades 64 and 64.
_ This eventually allows cutting line S3 matching the
30 required configuration to be continuously formed throughout
the entire length L of soft-material fabric 12.
Since the soft-material fabric 12 may still experience
a slight elongation by effect of tensile force while being
cut, blade 60 which cuts the center circular hole edge and



ferential edge may be provided with a slightly narrower width in the
lateral direction as shown by solid lines in Figure 7. Consequently, when
conpl eting the'liner processing operation, the soft-material fabric 12 is »

then subjected to slight contractien?e that the |iner can eventually be .
processed intg the predeterm ned configura- tion as indicated by d - dot
lines in Fpiades7 62uand62 whichyj lcute dhe &m clxsues 10
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(3) one or Sk8ee paxtile mwm znom -hotte sides |of sthe saverablermember
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Bever abl o RERvAdeR Wik afrrsistisn “Se'réﬁs b, RFerconRrrtao 1) ons
N2/ N2. wa.thllthe tdﬂvemainnpamtam ﬁekhethepnselessreineamaro o/
port:lon Nl by blow.tng air against it so that it can be
removed from the center of severable member 16 while

forming cutting lines S1 and 52/82 of the basic pattern on
this member 16.
Severable-member winding means 10 separately takes up

20 soft-material fabric 12 and solid base material 14 from the .
superimposed severable member 16, after removal of the
useless portions N1 and: N2/N2 so as to leave only the
‘essential port:ion !l . Means 10 is substan-
tially composed of (1) a slack sensor 44 which is set to a
posit:lon close to .roller 43 and deteeta a slack condition
of the base material 14, (2) a plural.tty of soft- _
mater:l.al takeup rollers 46, and (3) one or more solid base
material takeup rollers 48. The apparatus related to the
invent:lcn also provides path 50 for conveying useless

30 portion N1 and container 52 for storing useless portions
cut off from the severable member 16. and path 54 and
container 56 for the cutoff portiaus N21N2.



the invention is described below . Supply neans 4 first unw nds
sof-t-material fabric 12 and solid base material 14 fromrolls 18 and rolls
20 respeq;lvely, and then straightens both of the unwound fabrics with a
speci fic nmount of tension generated by tens8on generator 22. Roller 24

t hen supéflnposes the | ayers of soft-material fabric. 12 with the | ayer _of
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per pendi cul arly.

D Bownar iy | n Falfeh A Hleh RIbERIhBEs68 thE PHReRE BERLELTRAREE AT |
soft-material fabrfabdiefi2withuthe nyazenngﬁt sohdsbaeeameeraaa 14 to

di stortion by V|rté§h§%erla éé%E?ﬁé %o egérgggenghbggtgglaITﬁgbguge%Z

with the solid base Its el ongation o
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suspended severabl e ne a predeterm jed di stance
t hrough t he openedsemerahgenggnbes 16 to preven it from freely moving

itself. The air-feeder 26 orients the direction for
supplying the severable member 16 in the descending
direction within specific angles including perpendicularly.
o By vertically feeding the continuous severable member
20 _ 16 downwardly in a suspended condition, the apparatus
securely prevents the soft-material fabric 12 from
incurring elongation, severance, and distortion by virtue
of the superimposition of the soft-material fabric 12 with
~ the solid base material 14 which inhibits elongation of the
fabric 12. :
| Next, synchronous w1th the vertical movement of the
conveying device 28 of the air-feeder 26, the operation
unit 34 coupled to the driver unit. 32 reciprocates itself
o to the left and to the right. Concretely, when feeding
30n_.'. the severable member 16, as shown in Figure 3, the
| severable member'lﬁ is initially gripped or sandwiched by
the conveying device 28 of the air-feeder 26, and then the
conveying device 28 descends to cause the suspended
severable member 16 to move downwardly a predetermined
'distance througn_tne_opened cutting means 6.




-9- 'Then, when the conveying device 28 stops at a predeter- nined | ower
position, the unit 34 noves to the left, i.e., to the position wherein the
bl ade 36 contacts the severable nmenber 16, as shown in Figure 4. Bl ade 36
thus forms cutting lines S1 and S2/ S2 @f .the basic pattern through, the
severabl e nenber 16. Then, useless portion Nl is di sengaged fron1tﬁ€'center
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cycle is repeated. "As_a,result, hlade 36 On . the cutt.ing-li1ne formng, nold
38 forms cutMPR§ FPﬁﬁlgicﬁiigugHRFhBr§§§HF§bﬁ§ ﬁ&ﬂ@%iéﬁihﬁtﬁﬁr1§“qgi°n
vergical | y deystemedodannmeld 38bwhichplejestanthe alir meamdre dgdiaisnl as

curting | nobh& Bak 1k, bE (TR, Mi% ° o RIS TS

length | (whthe suckingcénr tubendd .t movies the icsiouss Mk wrehe spl acenent
30 : Ofcéﬁgaf§8¥e5h99 device 28) for eventually form ng con- tinuous
S3 o '

cutting lines the reguired configuration covering the entire |engtiul
of the severabl eTheRpefsS18howp dn FdOMrey Soumateriglhaetainer A0 dfuired

configurati oané¥gsseaces’ geiphehat materdall 1% Clund Hornveiing device 28
releases the material and ascénds'back to itS"upper
position. While the conveying device 28 ascends, material-
retainer 30 holds the severable member 16 so that free
movement of material 16 is prevented. When the conveying

20 device 28 again grasps the severable member 16, the
material-retainer 30 disengages the severable member 16 and
the complete cycle iS'repeatéd.' As a result, blade 36 on
the cutting-line forming mold 38 forms cutting line S1
through the severable member 16 after it is vertically
delivered downwardly by supply means 4 at a specific )
interval as shown in Figure 6, and at the same time blade \_J
36 repeatedly reproduces cutting lines S2 and S2 of the
basic p"attefn covering the predetermined length & (which

 length corresponds to the vertical stroke or displacement

30 of the conveying device 28) for eventually forming con-
tinuous cutting lines S3 of the required configuration
covering the entire length L of the severable member 16.

After forming cutting line S3 of the required | |
configuration by successive operations of the cutting-line
forning means 6, the removal means 8 removes any remaining



form ng neans 6, the renoval neans 8 renpves any renaining -10- circul ar
portion N1 and al so renoves the useless irregular portions N2 and N2 from
opposi te_si de edges of the severable nmenmber 16, thereby | eaving only the
essential portion M The useless circular pgrtion Nl is normally renoved by
bl owi ng der as supplied fromthe air-suction system40 to the nold 34

agai nst the usel Qﬁﬁréﬁ]ﬁ&f"ﬁér@mﬁlm dHd ADkboyesiobusathucisalespelitregulat

t t 40, Th nb
isel 655 circul ar TRFTIRE WA 304 W CHEGR AEPArbACSLaRAROEH oF the°, oy | ¢

_42i m?ﬁre t he fvesw@tabhsnhembéﬁ béeprtherebyt leavingeon®g thesegsentidl

I nto e essentia N P

After renoval of ??éﬁéﬁ%queé@ﬂgd#$$%§§éhﬁigsgikglRégEéhgngévéfggﬁrmglngér
16 (m?lch conpr i sesmevéd| lyy tbtowingnainl aposubpiiefl from theepisssuction
speci fic anmount o I

delivered to V\Andé %Gﬁggﬁg ?% E&%%ﬁﬁﬂdogﬁrgggg?geekﬁé &Qg?@&gréiEEhﬂﬂr
soft-material fabpeEtiondite feblewed bﬁkéuﬁuFBFPQr§P$Sa5ﬁﬂna9§oaiFn§§cFﬁen

solid base materigygddmOoRd 9 t@K@“QeGQf&Ble4ﬁem§€ESQaueafhir 2@moval of the
superlnposed sever

6 wh d f h
is split into sed%?%i%s$a§%F§u%?rsB%§ ﬂﬁféﬁialg %P?Engai nE%%PP O%%&%Qp
materi ag 14 bef orgolbesed2gpahate thgeseverabledmpmbéenﬂﬁybnaunngonu&tlng

separate fakeup rojhers €6j_§nge$$ra€£§ein§8n§:hgu8§§E¥t§ 1"Bogtiof " and

di scretely mound ers mat e
properly processGUSGLesagiengguhgrpP9§§§98§ NRoandy Ndp| e AffRE €§QSNP#aP

portion M of 50ft¥ﬁ@§6rh$é1£§§rb8réioh§ i:ﬂeanaumvmq %h&peevbu:abllenafeh.ﬂer

and perforated berfore a ner yent

prgh’ked Vhen coh®i ﬁﬂb&ghycPGPﬁiﬁﬁscﬁPgﬁﬁg Fpﬁe§%§¥ngﬁé&bH?F% 3 ¥} 'chen

. receives a specific amount of tension by passing over the
roller 43 before being delivered to winding means 10, which
then separately winds thé layers of soft-material fabric 12
onto separate takeup rollers 46 and also winds the solid

: - base material 14 onto takeup roller 48. cOnsequently)

20 - superimposed severable member 16 which defines only the
essential portion M is split into separate layers of soft-
material fabric 12 and solid base material 14 before these
separate layers are independently wound onto separate

- takeup rollers 46 and 48. '
. After continuously being cut and discretely wound onto
. . takeup rollers 46, soft-material fabric 12 is then properly
processed during ensuing processes. For example, the
essential portion M of soft-material fabric 12 is then cut
o into a specific length £ and perforated before a liner for a
.30 - floppy disc is eventually produced. '
| When continuously forming cutting lines of the basic
pattern for a liner, since the second auxiliary blades 66
and 66 repeatedly and continuously follow up the preceding
cutting lines S2 and S2 of the basic pattern generated by
the first auxiliary blades 64 and 64 during the preceding



pattern for a liner, since the second auxiliary blades 66 ‘and 66 repeatedly
and conti nuously foIIOM/up the preceding cutting lines S2 and S2 of the

basic pattern generated by the first auxiliary blades 64 and 64 during the
precedi ng cutting operation, the Lokhowing cutting lines S2 and_g2 of °*
basic pattern securely follow up and join to the preceding cutting l'ines S2

and S2, thus &L&%@%ﬁé’ﬂt oy SehEt rbmmohmgscﬁ%uw iR | eéitﬁcﬂi

accordance with fhe required con |gurat|on t Ar oughout. t he entlre
of soft-nat erh3$i¢ amt‘eem seguredy: fRdlewnupr ino ke rtéﬁatl&Fq

i nvention prQﬂﬁ@&ﬁné“Eiﬁéé'S!ﬂaﬂd092§|ﬁﬂuhlaiioﬁan@ﬂ@dﬁiﬂﬂﬂﬁﬁs cutti
|nconS|stentI . conn gbto t he iced ng ttlng |nes SZ nd .S2 an
allows all dg:g J’i@ e formed.in; pgriec ®d when
se¥er i ng use:m@umdi-oﬁﬁf&unadibﬂ/ mgbugmowtetm‘ bmﬁlw lladndtabrn. of The
soft material _cutting a r .relate on
confined to t%%él'f)'r"ﬁg?‘fggi‘eﬁ%gg}g ?f‘g éﬁg‘ﬁ'&& 3’3’& étosﬁ“g&%ﬁ g% %del y
appl i cabl e i rrebayedays the hnﬂéhttanlpnevénmsexhnpmglhdwinyxnnxqtmgerred
enbodi ment, alifHes 8 8YCEA0EEoHP THRbnk? SXBRIGA Hondbe St P did) 2

SO a e cut |n [

downwar d dlrec on

form ng mol d pmq:eélagbq:aaﬁ neciinast §2pand S@eﬁnsyat Wi e lok g@?ﬁ eeded
t hggori zont abpePations. tdlbécéhgﬂl lthp«:&&entfeueweei‘ ek iy Qe ek g Of

t he .appar at us re t ed tlon also all £ nmenber to
be conveyed i¥°% Bﬁl#ﬁ 3“@ #QZﬁ of® gﬂdkﬁﬁe Né} %éi:%ﬁhﬁ ol d to
reci procate |tseIThensaﬁtomhtqnéamlcutting appaﬁdtusawelqﬁedntu|tnpthese

substi tutive SPSRELUL 985k felB1G"boRENIA 40 UHM S ALl RlAdY - |\

fabric cutting appar

time, the di memtontted ahoveat bus éystisrrﬂé.sn Ué-d@(&mmki%%}n@ many
addition, al thopghvi Bem88PrecaEEbA. " CRoRRIAMAY, e 'ddVd Prdfeitied

embodiment allows the severable member to vertically be
supplied in a downward direction, and in addition, it also
allows the cutting-line forming mold having a blade thereon
to be driven by the operation unit in the horizontal
20 .direction. HoQ6ver, the preferred embodiment of the
apparatus related to the invention also allows the
severable member to be conveyed in the oblique direction
and the cutting-line forming mold to reciprocate itself in
an oblique direction as well. By implementing these
substitutive constitutions, the height of the continuous _
soft-material fabric cutting apparatus of the invention can~/
be lowered, and at the same time, the dimensions of the
entire system can be compactly designed. In addition,
although the above preferred embodiment has referred to the
30 preparation of liner for use with floppy disc as the object
- of applying soft-material fabric subject to elongation by
effect of tensile force, the potential applicability of the
apparatus related to the invention also includes production
of other products,:  such as a gasket and cushion or the like
for example.

1




30 preparatlon of liner for use with fl oppy disc as the object of
appl ying soft-material fabric subject to elongation by effect of tensile
force, the potential applicability of the apparatus related to theée

i nvention al so includes productlon of oﬂﬁbf products such as a gasket and

cushion oY the ik r ex Sred t fr e above ..
description, the agﬁa& I%i (fqﬂT Iﬂ%?éi tqﬁb | i nes on
the left and apgalqraﬁmsesrelm‘tesbftto mhearﬁmrem dorms icutkdng lsiegon -
supplied in thepdowasg! qmﬁ! ' §9Ehe biddd sﬁfﬂﬁ%egﬂﬂ/%ﬁﬁpf‘refawl al

fabric fronrrncurrrn |stort|on ‘and al-l ows_ cuttin |nes to properly and

preci sely be fSadad lad dn khe dpwnward Sixeskinny at to be -
execut ed snoot I&Iﬁfefmsi evearmammxwﬂp rtarsxidrefmm Aticwensiang i al

portion as well I I fe mnll r det ai
w-th referenceqitf-gﬁtgttafr edi ‘f%%b’reh?%%&e? b‘;}goﬁ%gur e shafts
262 are arranggtmiuﬂy\hgtﬁqmeq, |tht;mr011qwinmeu cuttingtbine fexming
feeder main bo égﬁk Vs SpFoY g
device 28 is SS%> or 'g\n&tp%eetév\%& ul d%cﬁhg%&s gog'){sr?)%cs‘ﬁt%i%e vert?ic/% |y
novabl e by onl Preghksien 0fithe %@%#'em%&ﬁﬁ tdop @ Weilnain body
281 is vertically npyedafy faeéuwrmslﬁmeﬁéwrsecaésmeﬂm gpeaeet ng

devi ce nmai n bo 281 h a st |onary | at d a novabl e cl anp
pl ate 283 whi c%%ﬁﬂ/’é 'E?évﬁ? XeResFQ gﬁugﬁ\ﬁysf?ﬁ‘ir & clanp plate 282
by pneumati c pressummrthepmirnfeederl2§erKWOOghkdelahpﬁust252eaeembenan§ﬁ@n
the conveying 5 Sﬁ@#ft?%glgsﬂndg&f&ﬂﬁélbﬁhéreﬁféﬁtSéﬂwedndhikafeede:

along the two gur: neumati c pressure onye
w\%e 28 pressﬁ%imrkD%YaﬁﬁlplaBGGQESSI§§9n§PV@ﬁE wahncbrdy SPi KgFe 282
e p”eunai'ébnveying device 28 is supported on the two guide shafts
262 so as to be vertically movable by only a predetermined
. distance. The conveying device main body 281 is vertically
moved by a pneumatic pressure cylinder. The conveying
device main body 281 has a stationary clamp plate 282 and a
. movable clamp plate 283 which moves sidewardly toward and
away from the clamp plate 282 by pneumatic pressure to
permit the layers to be clamped therebetween. When the
conveying device main body 281 descends by a predetermined
distance along the two guide shafts 262 by the pneumatic
pressure, the eonveying device 28 presses the clamp plate
. 283 against the conveying clamp plate 282 by the pneumatic
N : pressure, thereby holding the severable member 16. On the
other hand, when the conveying device main body 281
" ascends along the two guide shafts 262 by the ppeumatic
pressure, the conveying device 28 moves the other clamp
plate 283 away from the clamp plate 282 by the pneumatic
‘pressure, thereby releasing the severable member 16. Due
to this, the severable member 16 can be fed at regular
"intervals from the upper portion to the lower portion.



pressure, thereby holding the severable nenber 16. On the 'other hand, when

t he conveyi ng device main body:«281 ascends al ong the two gui de shafts 262

by the pneunati ¢ pressure, the conveying device 28 nobves the other clanp v
plate 283 away fromthe clanp pl ate132 by the pneumatic pressure, thereby .

rel easi ng the geyer.ahl e er 16. e to this, the severable rrenbeif’“16 can
be fed at regu %‘ﬁ%&?@ﬁﬂom =303 af &he halding sevige (3kn.
-13- Ahhol tisngraanged wier iy ndin (h‘odﬂ‘leno[ﬁ? ru;gjmxengéaé§ 2L angeg
over the t e |r e e . 1N evi.ce I N boay
301 has arr?Pat pg’?aar ?%fqiﬁdjﬁ mat:ﬁ;ﬁb M%‘;oﬁrg 5%?’9‘%&‘&%% anp

pl ate 303 Gh IQ/ dlamp tpilate| 30N oisl chip
plate 302. m¥bes siAcsar@ay 16 and
descends, mge hoH]ﬂ ng cl arrpl% ate % Jb?o éﬂ] frofé)jtrﬁ% ng clanmp

‘plate 302 B hes senveying 615”1634 hplde merabl e nember
16 to noveséoumw )hem::t hes o rascenwn f?gé
deV|ce presses

HXAg el
I t ‘16 t.he hol di
the hol di n 01 Sk maved, TR ierti, dtia RN caiv, spiane 402 o e he
_;IJ_Eeurralen c pnﬁmté,c MWI@@M@M@ImmrM% hﬁét&i%bet ween.
us en 'd?#ﬁﬂfa menber i S
prevent ed: fr%o%ocnom\ﬁb?/g e severable %{% '&M %e,??bégué? T Yﬁ!é}ng
i nterval s ARVACEN28, Fedeanas ithe tag\tmhlﬂ\memmm amdtamgma, the
parti cul ar hplaieig aéﬁrwcsmqrztesﬁeé hfhé rwm gﬁﬂh gsed in
ze

mod 11 cat i BREIEEY Hue Rl Shang lace bmi R riehe mw&épiérg'eﬁéh?”if‘”
parts, |iepuesisure,hdhmmby dolding e ieversble. aienbesici 6 "EHeia-t he A\, '
fol low ng pbid@en. Thus, when the conveying device 28 ascends, the

severable member 16 is prevented from moving. The

severable member 16 can be fed at regular intervals from

the upper portion to the lower portion.:

Although a particular preferred embodiment of the
invention has béen disclosed in detail for illustrative
purposes, it will be recognized that variations or =
modifications of the disclosed appar'a’.tus; including the
rearrangement of parts, lie within the scope of the present
invention is defined in the following claims.



-14- CLAIMS 1. ‘ An apparatus for creating substantially
continuous cutting lines longitudinally along an el ongate sheetlike soft
menber con°pr| sing: cutting nmeans i ncl udi ng a —perrr—of—hUrszT‘raI |y

opposed C\l;I;tl ng heads adapted to have the sheetlike

t herebetween, and drive nmeans for effecting relative Humi (ILH[";"I
cutting heads toward and away from one anot hed4for engagenent. Wst hst h
sheet| i ke menber when they are relatively noved taward one another: one of
said cutting heads including thereon a pair . of vertically el ongat ed
and horizontally sidewardly spaced cutti nGlBIM8es each said cutting

bl ade being of predeterm ned |ength, said cutting blades defini ng a basic
non-|inear cut pattern; neans for verti cal | y PDVi ng sai S- sheet |l.i ke ne
i d

er
in an intermttent Xstep-1ike Afnn@PPaERFULHAL TRBLLPOk e SHbpEantially
repeat edly noved t ruunnjlmmq:r edetttinged limes enmngltudtnauyl adiogigancen

whi ch substanti al | aid bl ades; and
said drive neans aé g%%flq%{]%r%ﬁ{) é(}%ert. &;}&% %i C%’[tl ng of t he
soft el ongate menber follow rfptddatg i nt Beanst entingdnding of ahe padizer sof
that sequentially fpRbmaIS @pﬁéé’é‘d‘ﬁédﬂiﬁgaﬁﬁﬂd‘i%@aﬂﬂéd ri?é tQ-Ive the

predeterm ned | engt h are conti-nugusl

sidewardly - space®heedidike,qmenber e?f’éi'r&iﬁ&e@onFPHHGH§tEBFP|' ngaFﬁi ne‘§rive
whi ch extend al ong nadmd afbraldffddtdmnt rekat£vgt movenidir soft theongateing

menber, wherein thg hagl e HONE4T BRAT aWy FALLE BnbS ahtRAA For 26hg Rl endhf

cuttlng blades havi ng
_ with the sheetlike member when they are relatively

< moved toward one another;

_ - one of said cutting heads including thereon a
pair @ of vertically elongated and horizontally
sidewardly spaced ct;tt__ting blades, each said cutting
blade being of predetermined léngth, said cutting
blades defining a basic non-linear cut pattern;

_ means for vertically moving said sheetlike
member in an intermittent step-like manner such that
said sheetlike member is repeatedly moved through a
-predetermined incremental vertical distance which
substantially corresponds to the vertical ‘length of
said blades; and _

said drive means activating said cutting
blades to effect cutting of the soft elongate member
following each intermittent advance of the member so
that sequentiallly formed pairs of sidewardly spaced
cutting lines of predetermined length are continuously
joined to form 'a pair of sidewardly spaced,
longitudinally extending continuous cutting lines which
extend along. substan_t;l.allj the entire 1length of the
soft elongate member, .wlhere_in' the basic non-linear cut
pattern is repeated, each of said cutting blades having

.



-15__a._bJ-aeIe——pﬁ1'-t-r‘Gh"‘ one vertical free end thereof which extends at a
substant i t| ve to a blade portion at the other vertical free
end- s \ﬁ“\!m pr edet er mi ned | engt h cutting | i nes :
I nt er *An apparatus as clainmed in claim1, wherein sa+d one .

cutti ng head i ncl udes a further cutting blade which is disposed ’_"‘"‘
sidewardly between the other af orer'renug.ned cut ting blades, said

further -cuttipng fisni n an_endl ess p par at us as
clainmed in cl a?mbgga gg |ir"?6’ e ofe E'Ef’p‘b?§ ﬁﬁeﬁr §§§UF?‘E€G°§pI"’I1Ghsa| d
one cutting heextendsi mt he asebstentiad tangbedr@lé{tﬁm | eep éoua,faf(ﬁct
removal of th al jdef d | es oop

appar atus as g?glféng%hl n gl ltﬂ% \ﬁt% rl'J;l fl‘?és%%‘[gih €ﬁ??l nﬁnﬁeaﬁ"l sti’(ﬂ"pt ed
for cutting sa?'éF%%?@imnberPrQMPrﬂs’mQﬂ soflengtthnbercuttingl ongdined due
to tensile forpgeersaked, basi c cut pattern. being defined by said cutting

bl ades on said one cutting head such that, by applyi-ng said basic cut
pattern to said elongated soft nenber, a desired cut pattern results in

said soft menb2s when itAnectpparatusi tes nNeLathed IlQﬁ - PNl §d whiedeln O

A ratus e t cont s cut | 1. nes

I (r)]ng?ltoggl na:JI ysga on‘g?;lqg @h ?.ngl ?'%édaghcalld‘?‘%?%a?e EF cp ﬁf}?‘gsmdea
cutting line fWhishg 4l d @iepogedut taidpwandly t hoetweehor £lgs i ehewt ti ng
lines in a-basifoP@héitionda!l NCuttihgclWIMILE, "I * further cutting

blade defining an endless loop.

3. An apparatus-as claimed in claim 2, including v
means for supplying pressurized air to said one cutting
‘head within the area defined by said endless loop to
‘effect removal of the material defined within said
endless loop. ' C

4. An apparatus as claimed in claim 1, wherein ..
'said one cutting head is adapted for cutting said soft
member when said soft member is elongated due to
tensile forces, said basic cut pattern being defined by

said cutting blades on said one t:utting head such that'.

by applying said basic cut pattern to said elongated

soft member, a desired cut pattern results in said soft U
‘member when it returns to its normal, ‘non-elongated
state. '

5. An apparatus for creating substantially
continuous cutting lines longitudinally along a sheet-
like soft elongate member, comprising:

a cutting line forming mold having cutting
means thereon for forming cutting lines in a basic
pattern on the soft elongate member;



-16- neans for novi'ng said soft el ongate nenber downwaret-y—aeroess—satd-nold

so-as to face said cutting neans; drive neans for periaodi Wl ving said
nol d i nto- engagenent with said soft el ongate nenber slm 'ﬂﬂ “" !l!‘mill ng
means reg}ergtedly forms said basic cutting line patter ] sof t

el ongate’ fenber  movi ng nmeans including nmeans for stepw se feeding said soft
el ongat e nenber across said nold synchronoust}®mith said periodic driving

of said nold into engagementmghhB S MmOYing! WHIRY ©sBRRDEd] g Heé d mdmbes
means, said Cuttl\l;l\ﬁ | i ne rmng nold havin hereonaplurallg f

f 0
auxiliary bl ades ?Uﬁ‘,'aﬁﬂiyea§ Pgsc fadidh e [ ¥F n§°s§1’_ﬂeb§§¥'9 ctting

"line pattern in samdamspngate soft nenber, cut said soft nenber so as to

connect the basic cutting |ige;pat tlﬁagng\hilﬁ&.]i %MJ&EJ]Y]'S’F? OrJ%g{gTEgaid

therein to a basic cutting ITne pattern wh S previ ou t herein
and whi ch is adj acenldt hotpaengagenente with (raid sof tedlongatiecmenbear me
by said auxiliary @h&ée%ﬂﬁ‘n%ﬁ&gﬁgt hﬁe&ﬂér%ﬂééiéql@df%ﬁnbc gaid | Magilche
pattern with the previously forned adjacent cuttlng I'ne pattern to form .
cutting lines in sﬁPHtépﬁnééﬂé patterBnSbPTRAR h 381 89 L0 AlORGSSS jpember

| ongi tudi nal |y al ongv§n§smeahisalinecldainy ind#ns cfgk hstbpwisd Feblingomadie
menber. 6. An ratus for ., cuttin soft

as herei nbef or'e de§8FFgg WIAES o MAMRRL P&r?ﬁé aﬁﬁ%ﬂpmﬁﬂﬁéglsﬁ%?ﬁ?ggdﬁy Y
with said periodic driving of said mold into engagement
with said soft elongate member by said drive means,

, said cutting 1line forming mold having thereon a

‘\/ ' : plurality of auxiliary blades which,' while said cutting

| means forms said basic cutting line pattern in said
elbngate soft member, cut said soft member so as to.
connect the basic cutting 1line pattern which 1is

- currently being formed therein to a basic cutting line

pattern which was previously formed therein and which
is adjacent the pattern currently being formed, said
cuts forms by said auxiliary blades connecting the
currently formed basic cutting line pattern with the
previously formed adjacent cutting line pattern to form
cutting lines in said elongate soft member which extend
continuously longitudinally along substantially the
entife length of said soft elongate member. |

6. An apparatus for cutting soft material
substantially as hereinbefore described with reference
to the accompanying drawings.




