PATENT SPECI FI CATI ON (11) 1 596 135 (21) Application No. 48098/ 7 .(22)
Filed 18 Nov. 1977 (31) Convention Application No. 789848
(19)(32) Filed 22 April 1977 in (33) United States of America (US) (44)
Conpl et e Specification published 19 Aug. 1981 (51) INT [err] B26D 5/00 (05B
15/02//B26D 1/ 06 (52) Index at acceptance G3N 270 282X 383 404 BB | Z@
I
o]

29A (54) METHOD OF CUTTI NG SHEET MATERI AL W TH SCHEDULED SUPPLEMENTATI(
(71) We, GERBER GARMENT TECH are cut fromthe sheet material. In or

NO_OGY%}S’ of 55 Gerber Road, South convert the marker information into
50 W ntsor, Qonnec ' , I ne cgthyan I ng
pat hs are of Amrlgéug%ra?%eg%g}lé:glggr regucedlt g‘%ﬁﬁ?ata
by 'a_ digitmer) Apphcalion Nbe48bgR/mg * of (20l EileStiatNavof9TConnect i cut, d “then
the digiti (Sl iConienticDApeichtetl NoIt7698%% at es - of Anerica, doShg R\ ar e

the basic¥0¢ (ymadrenapdil wechi ne command invention, for w R\t hat
a patent . 138) Unived StatedbPAMeR®I (WSH by the autonatic 55 [EfREESTInGheY t 0

us, and th 4y @hriplete SEReiNEAON pslishdai OgUide a cutting
is to be pErf gsiyanT 1 1Be6D GOBELSE ubL/MIEHME in the mat er\\ ¥ &
particul ar e dgsqﬁdehadadcspta&d by the  cutting paths correspN

patterjns fol | ow nggN aj7oI7eIK 383 404 BB1 . : and .cont our s W 7 ker .

Al terrfatively, TheB4Br eé¥94nt | nvent fon rel ates to a met hod 1ine owers or
ot her i nstrunents may 6 ATERIAL - track the
patterfns or contours in t n%u@@gg EIQ’ﬁA ains subj ect matter
and provi-de |nfornat|on mhlch Ils converted " di scl osed |n copendln '

i‘ps'gaCi‘aas“by'w mﬁg“ﬂ%@w@?@?&iﬁ s oy (N

and entitled WWmdcaadDorpmubnn ahtddmﬂeraSreﬂﬁcedidd@airﬁESata rbgd@uiddl hddng 65
Appar at us f ér 4 °§M§e '

E@W \4! Q’ T tliv dlamaedl mnvscrgﬁgmto
material is d| a

above-referen @gﬁg@iﬁ 5 ’ﬁ%&m 3@@2@ % eauto tﬁo s
3, 855, 887 and @1&641; 997to bﬂ nedl & bea dthdigﬁl,tﬁ:ii%oof il etk h.yte 1hlealsﬁgns :
appl i-cant. y’vafﬁl ool qﬁ? ibr #1de Y ofher cqufing hﬁh@lt'%mﬂﬂ he@ﬁ@esw Loop
Vethod and _ cutridifDhellindloi it o Qisnddl | o0 Ko dkhi ga?”orso

()

Cutting Sheet dieising seet mateidANgent to t he ©AEk hd}ﬁtt&ﬂi&cb&omﬂl 240 The
pr esent |nvent CE ﬁi @mao swbuw alattvornmdqvkovalemdm m:whmln cenyettédng
Gb e

bl ade as it 2 is ’i‘; E°nrra‘f‘§rt?“a fu ‘{"H“ ﬁﬁgﬁ,‘mﬁl ong a
special, tech: or contr,
cutting path p aﬁ&'tgdtﬁﬁ Rodl! NRietihgdEdL s "t%xfah g 65
proximity to pataemforMMg Shbket Mmmwml | puth @ adayop tb:yue

o :i%%’é?%‘?%af T ﬁ&gtoﬁﬁzegﬁﬁg;% e p?@mf"ém

modi fied with ﬁx@h&dulcedseaum d RV Edbitngt duP'or) 411p8 M i 9t O
the 30 noti onsppattusder @u@na:ﬁhettl Materiglc ur actyngenhe tm:ututthzgapat}t heutnmdqto of

t angency d ‘ “" tal | §om °1|*hr PrAcRtng cuting
Iatgral yI oadi r@:%%{bf%g‘g aﬁé@iﬁ%@u b esOf wmm_’f %:i%ﬂﬁe ﬂo{;@ﬂﬂﬁ

addi tion, the theecukthat wifxcltﬂhe rdative | o:tsl Jde dighion ietalthe \blade awvdyo| 15ed

cutting machi r%sf}a%%ﬁ:)iéff (ff dn ‘P;‘W sfaw‘?én%té:; Eﬁ@ﬁ;l%gcut and
Aut onat i cal gy & t in
order '35 machh meﬂl%il R pan'ﬁ&ul el tSDSiﬁé elaﬁde@ t&ﬁl loddEhg!df bh 3‘2 m
cutting oper atleyupshypf.ilip e!ﬂ!sﬁn atk$al. Watthenetddntisp 356 feBd rataof ttle. But8£g4bl&ﬁ7 30

havi ng,. t he. mﬁ‘l’ﬁ%’i‘“ lyé’ ‘?"ﬁ?llt ’t’%’d %:fﬁt‘“i“ﬁ@' %&Wéaﬂﬁﬁ ﬁ%ﬂscmlhfs t he
presert i nvaNtiQRined sed eaélbla@ + %mc‘& ‘?ﬁve
been known andU. SSMntsdcsss,asmm BA€4,997 haxthg rtas EuGbBITRA mngrs&omn pel

within for cutﬂ‘? R/ﬁ;f@lf@ﬁss %@ﬁn\w&m lematteofi caﬂtmstmh dbeyan @ﬂr@@mdr o83 i ng

]
the cutting 4G D s of heor Hatetial EihE T btk %Fgo ?ﬁ““"l:g; i and
are sel ectigeel rtﬂ TiiO Bheket) al Gdch “#AR4ching, etl lupon in -
accordance vm tfab cswpanstyca:ekboadiedlqilaha ®yort Elwﬁlhprdvlolnhﬁtecﬂﬁdd dithers.

Genefal | y !‘L Yo P:]rlt E@h 931’%51‘1%0 §¥le $peei te%l%l % Ay
control |l ed rm(ﬂihﬂee foﬂn ‘é) m rl&i'd m t t tgg a % gﬂ

i nf or mat i orysf rtmcﬁtdmwdteum fijathis ko'l follvhwe m,m eA6<indp &1&0 usahingg path
with .45 the c%%ﬂ; Rl mrﬁ tl%lsk o mglqhtlakol% 1\_c;wetdultsl-mﬂiynla s @‘rslg:et |9r;
spite of conpl ﬂoﬁ ﬁgg ?%a N % within
particularly in Fﬁ]j' Sr/nelséyugs 0 kc h ta{ﬁ %erw&se eCes m? (s)estrgfégl(%ﬁeetd, :
relative to one materl al. Stress and-strain produced W|th| n 95 another in
the same manner in which they the blade by the |oading cause the blade to
2 1, 596, 135

2 bend and deviate froma desired cutting to one another in cutting
engagenent under -




path in spite of the accuracy with which known cutting conditions and with
servonechani sns or other positioning fundanental advancing notions
produced nechani sns' |ocate the blade. Wthout by the machine to test the
performance with 5 special techniques, the deviations are often which t he
nac ine traverses a desired 70 sufficient to produce cutting errors mhlch
cu ng path wi th the fundanental notions; are too significant to be

i g ed. determning fromthe test perfor mance of SeVer al advant ages are
ob negl by t he the nmachi ne suppl ep%t@g ot i ons of the speci al technigues
of comtToit T btage—btade—retattrveto-the—ratert+al— o’

not i ons. k 'E’s%“dalg:"%ﬁh?‘ggzr#ﬁ’f ‘ghc‘%‘;’é Q%aWbeTtlm@;ton .u '%m"]l:ig}condl tions
and when Ebtrel:)th i#ibin; n nQ.ilt &ﬂg,a)ﬂcl Tgnseg} h t__h_e

f undanent aiecladuﬁmdbéuye hthe) htbl;uedewnn eythe Shike t0 st thé perfoymaid®Wigh MOt
i nprové t Pmc:getﬂfholqmqn@e dnmthn m phick ethe whichineatravecses af desiredli 70 er ent

whi ch the ‘H%g’ ¥k d p of sheet
mat eri al C%wrﬂga%?gﬂ;ﬁge{“ Y 3h§;%%§§ a%e:ﬁ'é‘f‘n W ’

th
uni formt. eetahtlbcamqpest bérmntrdﬂngra%da bhddredheibetcmhalmrfabwmah pﬁdﬁ aI ity of 80

pi ecesl® o ltg, i f > fg?'ﬁ%%!‘ nthet: E:Pﬁwnc ni nslmwas ahdrdier 0 7®st abl i sh
a schedulﬁ' 5 dati ﬁfﬂb"i% it ‘Errﬁfig "élnn F &g?rfﬁﬁa YEnEental
nmoti ons ag te@@bﬂ%é&im laFecul Sro I diffeeéht \Wwhith Othe @dhuﬁa amaEs‘ﬂ'e@Utt' ng
condi ti onéa,yense&@mdlt lam of @lkvedmtenaionwm emth Llaieaﬂ!qg the steps of .-

‘a forh A t e ré8@ter +
o e L o e i 8 gt
bl ade wi I lassémisiedk vﬁtldgMeECbamltahd ngoreserktﬁﬂb,lb@dimm réd&&hﬁmb Iséredulend

execut @% ttgrn ece n% ths@b wogtielly cutting of
sheet s% 'ﬁ.t&‘a?%%g Eﬁ'ﬁt é t‘.ﬂ'ﬁ ﬁg??réél cutting
path wit h es@ﬁuywm JIGREIG caiting &sﬁaiaaﬂe aloag & notions
and sel ectmkeéurp thsnmatl@t @hvsﬂrop&kmg dssl dléutnmbamawitbrfundarﬁelﬁmcost of the

finish “—"‘ tinpg oo onst he product
con e AL K e e e G b

cost . atalower cost : . ~according aecopdingds b esps etehedtested | t
is an ai m ot & #e Pl‘eﬁﬁgmmm tP CUtQEsl Ry loebmﬂ tthbomuaéwdttmne act uaI
e gy P A TS oA P e ey

al ong t 4t { deBRhig establBGed | to C ddsided il a rlﬁlt izi ng

One. enbodiimpnote ofrdlivattipg peformangevent i oith %atthmst&aﬂ;eehmaﬂeﬂa&mﬂngn :
est abl i shedﬂ"ﬁ@‘ﬁé‘i"d@é aPIPF"g“ £ b?l‘g "é{l 24 ng_sheet mater ‘b] rove :
over al b clLERIE, HEFLRAAS i ey ety Pk Bkt
Accor di ng cisting NBachinp Naving  a  tcliing, [BVlaIs € By niting| the blade|Vaat sheét haieriad | S
provi ded aommshgdheoﬁteps ¢fmetfpxa1m cuttmet nln v¢ dot ongranopeerf on nddtingn 35

: _
R R eI e
cutti ngy my Cattind Biad dneethexh edCHEderT ﬁg Vig§g t he
bl ade, anahasdmlatelam& &ror& anoﬂmptm emt bbmhtkahep&nchfm fetidralr prodi@e QoW t i NQ

rel ative tcogigsmen cﬂnﬁeﬁletﬁm |s % eﬂf@f@ﬂft eq1$1alorvm th the

cut ting  GHAHNRHine M e t:% opomichel %gfamgm Péhasel ect ed

cut ti ngs cQr¥dhddulRNe] the Eﬁ&hlplh&fo% e Ulirhprb@ eaow dArle 4Go by
novi ng th@ocutsppm nbl angtiagd cehéisionsonuliting erdcmmom detgdmigeded  cutting 105

terial gt fimag by Pt He hegn |
e | ﬁ%ﬂ tﬁg’gﬁﬁgﬁ&xommcmﬁ‘@d &3’:‘* oot ég%ﬁ‘ﬁ ol 3o

speci a0 orm ﬁ!ﬂ widesired aatting path uitht sml edsﬁmphmeawlusmt i ons

of the bl éldfec% mttm{:@sh@db Y ooving g t@n&ll qqndngms eis t esbﬁhllsﬂﬁdnghﬁat erialsy

shich ai i E‘%ﬁﬁﬂ:n’gl L g}rgt IS EEENE Bt ons and
the i Mpr O¥gkchD Moo a Sriaing RliGieg O ol uﬁﬂ:"d’sﬁmﬁﬂgéu Bibquéntit L i Ng
. condi t Ponsomlitions Ni tomathhl mtralleel d:ettmg Meuieiog oplaettﬁmsn the cuttiyg tbinde auiltnzmg tests

R e B R

cutti ng nNwb: 1t[iﬂs aidd en CUt t I ng et}ﬁe lﬂ.ﬁd’ﬂaﬂ a
'scheduf®' chccopdings o’ anather |aapecaloc5rtge ammsxftf@ctxmnlt,ltlwgsc le had bean dp%ci al

notions ¢ Y V 8 1 [SPRIBHLPT: H“" Bt PAigE machi ne by
ot g < ot Sl e BT SR, SR S P o Lo
mat eri al reting iblale somipeising eadvancing Cthe d €ithdam ed t4TE EdL MO nk ncdlh.ﬁateﬂ ‘ope anot her:
pl aci n8 t Kuttisgblade and thefshegtmatanial irdative y othgrwiso genatated t oY rthe rapiiise 180 speci aI
noti ons and correspondi ng cutt| ng elsewhere for future use. During :
subsequent 55 conditions 'into the controlled cutting cutting
operations, the cutting blade and 120 nmachi ne, and causing the nmachine to
utilise sheet material are noved relative to one the schedul e of speci al
notions in the another along a desired cutting path,and nmachi ne when the




3 1, 596035

3 whenever the conputer recognizes one or 3,955,887 having the sane
assignee as the 65 nore of the selecied cutting conditions or present

i nventipn. The cutting nachine is whenewer. .the machi ne i s commanded to use:
utilized to cut single or nulti-ply |ayups of the special notions by t
machi ne sheet material conprised of woven or 5 operator. who recogn

the special cutting nonwoven fabrics in accordance with pre- conditions.
establlshe@<nﬂt|ng pat hs mhlch ~may deigﬂﬁ3570 Cutting tests under sejected

e I T e g A T Ly

speci al tlomenta@r maohiné % Obrha damhweulem &gcuﬁsﬁ‘aga'fofﬁiut y Dfuph

det er ni ned=exther spesial albtjorsy beribe r meehinor sheeb @@pesrlv oyweorunctlon
of a data 8t h@Ren 9@&@%@@% thasRecitl GRifing g npaeves fg‘;@l Qggagg aiqg U | N
table 22. whi CH Cyufihet XBGULAL: WelddRu! cdelifg t firl QBmblo, & m g

the cutting O&&ﬂﬁibhd)l’pem‘it tthe psde@et vahiet bt NThé. emhmatqdjemchnﬂé ﬁsea rmsteﬁdaillyshnent
the mat er i al hagritusisons specdialnmotions :%Zhwmﬁ@!smﬂeﬁ chige hﬁ’vm SO i ons

and transtflit§ r 1jL 0 e tting
i, o A T B oL oI, i Hels omﬁ:ﬁ? "

subsequent c utnttumeomp st Af)erszsmbinslmemahes | edtermha responseltoonachipe coramanddi gi t al

data from levw pepicht mptigasuraty t ble&rgg Repmpalse 16
C thr h t bl al fi
Gei urng e TR E&gzeﬁy e e iRt e 1) MR, 5,
paths or pat t ektNwiet %E‘e@&r aBcupkey Cdiid aid) @wgﬂimtdpeab|d¢f11ﬁmtlre(1iohﬁdrsmﬂtt| ng
and gener at estllenéy mprhyes ghec oneradlnperfotmange Iqumeg paths or pattern Pleces to be cut,

si gnal s whjcholg @R dentomsticelly, cggtaelisdy cwties i 48d 4 g@ﬁg’ﬁ; °h %@“‘ttﬂ ent i on
wi il now %Olca el o Rlent 1 encliARh@or3all AW GHLE | 0 oucP AND GabIB Sk °°a way of
exanpl e wi th bepesabedrbyi @ay:aifwm&bumh Thperpﬂ&ﬁéﬂtcafr&fdebﬂnmet pre% :

acconpanyi ng rqfdfra@tertatthev@comm@nz il Pffatﬁbmlvle?tmﬂi ao‘mypr 1§ AoY kimitedy ltlli'e

dravi ngs i g WATEY e ective view of af! %ﬁf AN gk {%}ﬂ&ﬁ sed Y St em

and has 25 altb atlohll)l &nfrol rcsmg:&hme\m €\én4) g &mxguutda sitentd ihdhuddigme real
time or prepr obies slucbreagntonmntmaisle plnomt. r olf¢lwe(mu¢h axgshowe hnqhdeacnbedanal og or

digital data éﬁé& ﬂ?;l Egﬁ E};ﬁ %Ep éﬁfi‘g A
enpl oyed. 3o f GIH ?éﬁ‘p ‘%M’f 35{57 ok fogdfug mé : sﬁ
sectional Vi epladd a@aﬁdaambugtt enraeérﬁr enced Magen nipgved Aaéurauy

mat eri-al |ayup ng |3u51arfa=am alwmaneﬁ%efttbe of Tmmmm rap alisc 596 133)
ent 11124 50’ DatseobnR s e iy @E’
Appar at us §or (g 4 {0, Y Slae h%ﬂsem% aterlalor -
Material Wt hsheapmteexdl kycp,ll‘amtyﬂlustrates on®5 pkdferabl ai ks a>ffbr1a mhtcaroyn atdovi ew
of the The method | efgtes mc%““ B dotopmingispeciabs £a° ae%r{ggre If%fd@°%\?ﬂng

through a wov§iepse WP b1 '8¢ pEH 188 @éﬁ‘ﬂé rs&y—ﬁ% ferial

at an anglegto mge st er.ﬂxaéraﬁll hﬁ&ﬁatmgsu@parsbl dﬂﬂ)l& VaRMukp dystérti’ $udl) asut ting,
The 35 Fi ggxem agy acbl %; Argeo thatu eﬂusmte‘aandbisctn in jgeeatoDdghail lsel:DSof a

1 S
f oam nateri al ?Jg EX}%‘@’( ihg SYF*&I ﬁ‘&%/ﬁ’ﬁ aﬁdzldlzmg ﬁmlf%' aB;g;ed N8 y a bed

of bristles whigg i8R g A o8 RS fof e bl thdtabis. easily
penet r at ed 4Dy deteeninieg ispecial aﬂttmg cominamis Sn Walsolbe uti d wh nbiﬂ-penetrtlﬂct hl%iesc utting
)3

bl ade 20 withé®é A%eR) . - and cutting tab]es such as shown i 0 ng
path R is tray@tﬁéid g’é‘?—f sﬁ‘éf?nﬁi"wﬁsme testi Jageat 12 ﬁ%@%’%ﬁﬁ EﬁdeH%ﬂJ\,@tl ng an
al so ehpl oy a Vg 8UiTh sch¥GEtRIPIEUGHY 6i shaet NRhASupp&T 1 bed 24/byiRledrians t hat_
i | | ust r at e@0 amatteit lisvediliustraying atpesiald gaw | Iof amstlas&déhuﬂ da\é—csgaalisrﬂihed

the testing wgfggfa& 2 sugcesiye NS 2legg theo X oggw mcu o8 on . fig.”
&id 320Th

ri gidizing t he dgbhicTd e %p@estdteagdmposx‘idcﬁm T of a
test fixture fsmdulobf ydveing aloliens ﬂ[ﬁm-atea\hiantbwimonhdﬂumey an Kaimdlﬁotoé i@r m ni-ng

speci al cut®i rlf nds:. 1n - al so be, ut| | irgspensey eﬁ&‘tal;a p@ Beades

accordance W Egj‘ tgﬁﬁweﬂg"g"jm °§ﬂ§:% % a{c.eJH;dé:'E% PRown

in US. 110 Fhﬂi— dr&es%n@ﬁ@&ﬁn Qﬁddbona ViteVthe 45, 295
to Mieller. fixture. in.Fig direction and is tra‘dshtedumthng(dﬂvade 20

i s suspendeg abovPeeFt “:’n o af'%feﬁ%atlc % ¥ oier 3 e dfcad el ggte upgor t
surface of ‘the fgd 12 aaltes a'é‘t"ommfaﬁyl Bt b?f’eﬁ%'*é@ﬂ'l ﬁ&oﬁ 5’15 yaw
of an X-carri agftrolled abdtting Ymadhide, agpmerally TEhérgii@ad b msmafand Sighdle fromVihe POi Nt S

along the X- éea!anatagelot refinthe atyps shewik aaqhd chmputer ih Gdopdinatsl, matementg qﬁat h.

i 11 ustrated x9e56bdi RAreateldetadiip JhS-ofptept s dhe qefripsesyi6iond 28 1 profluped by'the
representing the of racks 30 and 32. The racks are engaged schedul e of

yawi ng notions illustrated in by pinions driven by an X-drive notor 34 in
55 Fig.8. response to command signals from
the fig. 10 is a diagram representing a conputer 12. The Y-carriage. 28 is
rmunt ed 120 schedul e of f eed rat es as a functlon of fore- on the

o ~Nsr~ oy . o, . . r . g " [T e



controlled cutting machine, generally energized by command signals from
t he designated 10, of the type shown and conputer 12. Coordi nated
nmovenents of described_ in greater detail in US Patent the carriages 26
and 28 are produced by the 4

6,135 4 conputer in response to the
d| ty zed data The forces F generated on the cutting taken fromthe _
prigdram tape 16 and guide blade as it advances can be attributed to a the
reci progating cutting blade 20 al opged fA§ nurrber of factors sych gs the"
| ayup, The cuttin arn P The Tult ue S bLl ngur of tne%‘l’oth
fibers, tlfﬁ(m‘ﬁggj;ﬁth 5@%‘ %Lﬁdﬁ tboﬂaﬂ E%:ﬁ“{h %'? 9‘%‘% gany fibers
and cutti ath Qut% oQﬂmg 1&1&%9%“ ﬂg the
sheet anglcetting patheP. bﬂmslethe tchtang bbdqo e sgrempth M‘rtlee élbera.lthe angle of the €

bl ade ahd uiizedr @ e an 3f 1B hezohqreen @nded
I T ust ?at g ctﬂ‘?n??bn"gs‘i?mg&@g $ %tﬁt% @%&éﬁ:‘gﬁfﬁ%f fS ?021 eanI "

adj ust abl e T \tﬁtﬂﬁg dhdé 00 spmdeanmrmme&a thh&mnag bihde erem

.attacheld tﬁaﬁ lectﬁr erncad%urstabbr ?WF %Fz%;gu ghgwaoven mrwog@uﬁr ?73 and 75
of thelt gan3ver se
direction.p 'ca?%%ﬁ %\ﬂ"ﬁ% téﬁa ﬁ ei g “’i,gg aflﬁﬁ bl ade cuts

t hr ough t hﬂge‘ bhthe shlais lﬁtbeme @geofoéutt e-anglb ametratad (lhe adpdreauléft &frwﬁrut ting

angl e il geament wi Hnﬁl ﬁér%eﬁaeffhef 1t¢h esheet
mier &b SRR QE i L Gl ‘
I €Cl pr ocat AfbtHay thé/ﬂat erssm el ﬁ:t@he e Mooy a‘Lr,el i sm the_
80 not or ﬁtaagf ontreadtherblaﬁheb tata‘-axrstmreSbblaﬂulr,enhls udsdveIOhDe fibers

7sI|ghtI rhe tiom, forg é’tﬂs W‘“"Bef re they
e oo R Ry eﬁﬁ@d%s IR Birngl v

+i berﬁeﬁiﬁmbﬁpopﬁh@meCdilﬁhg anra tl eﬁemr@rbllaa nﬁi} aryrv&mct i on
forces F an e 3?504{% ﬁ‘ %nyrelilltlp thhethathe with the
cuttin E 18 t For a
more ddtai aifh v%gi? i m&ﬁ’ﬁik %‘s ok eg%d .aj‘z esacs fo%&r wallgof t he
bl ade dri \hlamgs anch ahcheomtyt talmgddvbmﬂ&pcrathshagpmst of thepporti ng
nmechani smblirde 1F19

DS g A msr“ésr@:d‘“rrrrm e R T e e

66 econih ewmroehs effbrs O theSdope ofureeayﬁp&lﬁbugnl being
-cut The . l@ﬂﬂatﬂﬂvmpp@twn of the divesmotost rvéuchttilpbbd@fs cytling.i ng str engt h of the

unbal ance(f ‘u ﬁl‘;ﬁ}s&f $j§gfé§;ﬁr§|% sblaléenanlgqlag‘%%is lﬂ‘%unterae%ecgl %{l so depend

H

upon t hg sﬁar

gd; % tm the fundamental bladd! e, the
shar peni nghedaghaeﬂél T[tﬁﬁ hdéen ah aaveﬁs ma@iohs he cutthwgrbiudedsi on Wit h

strength dgowag%% mji’hm o ts@i';rge totrmcgge qes 887 the

conputer 129 f %{ % tg % 1 uces :
machi ngg- Cdéﬂi‘?ﬁiﬂ&iasthatWﬁnﬁl @l 1o e hh&ljnat)éﬁﬂ 4ndr py3gh

Tegul at e tdmgadl cnatungcpattogenex’al@ tzlngeuetonohr@ thg\ﬂm hiddetsliwtlﬂoadesxd@f thet t'i ng. 34

and 36 as ‘rg@IPPt eﬂ'ep?fbtt satv&*n‘feepe E D apﬁ&gq P e%;fu % ¢sds| forces
on the thegchih fm BJ%@ n%ﬁsd"’ a;hﬁi e Vit B Jaam'QJ san be'
count ergactfesh s rdlin qxratbltd I‘Kﬂvﬁftgﬁmnthe\l\fcﬁ ng g uﬁumal goent i ng
the f undarmortuat hiah awtylﬂl@h advorcy cntingr mturaqyt Wrﬂs ) (&m#dv\elttlinsrmt i ons

win vaw SRR SI R B gﬁ DSBSl |1 75 .
al gori t hirs gl % fihu@bhtéata Gt dpwenﬁtenﬁﬁlbd IEhﬁﬂi%Ve rt the
di gi ti z0d the reat taﬁm&oum tlﬁhayluf: Lt rawraeyed the yaw-or rotationudata i nto

basic or f ﬁroﬁ hedvéu%rrn aq:lgoial}ce tfa elepfitiey’ 40 <
conmands - 2{5 'seg %f "L‘;‘ffm %ﬁ‘éﬁls‘%te "egtﬁe sheet -

mat eri al . |tﬁgg1ena sl Ga cgmm grectl ng the
bl ade sﬂSr thedladreo di&e eﬁ uttabintdde tduttmg btade:m jsonadt tratrdveesb aglwen f eed
cutting p v:%ﬁ Wr?F ch r‘l@lch aE*‘a"ﬁ’é‘e mP %la many

plie

speci al a%‘}a‘r%le sm% m g &fﬁﬁ.’ g%fiz%

condltlon&hub ot e laac@:rl@sei gﬁ orily1 8y ndaza
f undameht ethe d;bdmhds lt asr deflectad| @l at. produdechindscaniputeg 12 hblclc tdbtllyn !325 ath,.

the 110 p&f}, gn' Hagl *ﬁfé&?@éﬁ‘& c_m tﬁﬁgg‘“‘%g e J‘Jé’t‘é’h whi ch the
desired ¢ cr'f%r@ud L ltsesulS AR | ot far T iclbibAshipsCof BRID IS
tracked camdh&rabl erd:pmcek and\btherh ctuhﬁl g [blade @i thi fiYers in 186 materiall 1 ect ed.
‘opt i murBSoveredcts sb@rlé b gt witle high h@“@ﬁburﬂndFP@er :_selpc;tleosquttmgesomhtmp.t 1¥g bl ade
20 from of. the yaw should be determ ned with sone 50 the rear 'as it :
advances through the layup L accuracy. 115 of sheet

mat eri al spread on the bed 24 In "accordance with one aspect of the
conprised of bristles. Forces F generated present invention, Fig. 4
|Ilustrat es a cuttr ng between the advancr ng cuttr ng bl ade and test by

o o e o R o . o a




the lower plies of the sheet material cut by is guided only by fundanental
commands 60 the blade when it is deflected will have a produced in the

conputer 12 which ideally 125 slightly different shape or contour than the
advance the cutting bl ade tangentially upper- plies due to the bl ade
bendi ng. "around the pattern D. However, due to the Obviously, such bendi @

and its reSuI ts, are particular angular relationships of the undesirable
when pattern pieces and other cutting blade and the fibers in the materi
65 products shoul d be cut with high ac{:urgggm_:, and other selected cutti ng
conditio 136

5 tnoatanced | BRI O e S B
sel ection byt hepladd Arbrgr&ehtsx a k. pr ere dmg
operator in Yhe Theirieitial amgthtcut rgebbraded atitngapdichtisi d¥o. 04809Wé7t(§stxalpa1t0t ern.

the above-rePerfpdamsent 1pq9 tpq3|1§ 33) qmpit] ppatatus 70
application No. ﬁ/ 651 %ﬁﬁ Q%Slmn?%%a %&&5 w1th\? oved

i nspected 1, 596patidrh 1s€tﬁtdr1'h 1Ap@afe@5tbl§ chOfumdamahtay maﬂdné e
departure of thethoh speated vranmhpt tlmr t lsms:eo invh temmapids \wivhigh | rtb't/eebsmce mof hes

desired path'é? I C¥rodide o
oettern P doter DA %;%E‘é%g gaaéﬁé'%%ﬁﬂt .

machi ne t hen repmatraﬂeaive aidext dsfahe dtamohd-khapat pﬂm Wheno SJbehtechnattrm t he
absence  of 1Q patern By ol merseleef&i nattlnei@b@rtr;arthe weave ' 0
i nf| uences. on!t hgs ﬁ"fﬁ g @afl::t Whm &
added produce fm PIFE It Ak umgﬂ ﬁgog nt Qetkhﬁin dJ a r Q,prmands

on each of bl ademtha it the blade? deﬁeetedetsl pe@ingummm% tshlectseslpeoptuwl
age
1n

sides of the gj “ t “ 8 nﬁl‘?ée }fﬁ‘g“m eggt
D, the afmount s’ A §p§ ﬁhlt h Sehen ‘ﬁ: v,yv%@ :
15 accordance vmaeh thﬁcdtlﬂ‘%lﬂafh&vdﬂltﬁhbﬁdd gdfoﬁndné)taheﬂheﬂmﬁl’ra@foﬁ{el &4 icombined
which a 80 obs erhvédcqﬂﬂcﬂﬁttnheteﬂt nBY repeatingtth¢ n nﬂmntalF sepplem¢ntab mgfchine

n-)"

suppl enent al e "he ulfsy o E{T %9‘%; 1 bggn
det er ni ned, Je EE tu chtﬂ aﬁg hgay “° tfaf@@“t‘ gﬁl@xﬁiu d e
to cutting nachexhem ah &etc ping tsom fou‘t he-avar hh caitide path wltheyaoumbm
path al ong one g}g I“ﬁs v\maeﬁ Ek’élu% etF§r01 fPSh %rrzoousw&e;gd St’t he .
di anond- shapeg, p Jawd‘t fe stb' . Ans A orhll bk dbeh D 985
appropriate amuﬂﬁdeﬁihe}tmﬁt@dk Qaf QPR tons.© WQMEthbrbvé‘rHﬂ pérfim&ite df HIRAGiting :
relative to side (antt"hehqiutatwr rvglupat hra\modpledn bmaaldntempims one anot her.in . .
1n
response to Conbftjﬁ@ﬁ ong) M ?f) chgan eci1 ?ﬁﬁ mn %e%r)%pecl Qe %’tOt m@%@ﬁgm .al
and suppl enengal H%ﬁf'jﬂt nt f § e%nan Blgd ir ual 100
commands. The comuand:chnd lmaha sébof tleits Wwith p efamirtatich Gf(lhdiiﬁisea‘nma
val ues of conbi nagw cimgelpr fralntdanlem detweenl the e@r PSSQJ pehieving imprev FP
cutting conditi o tin ﬁg,%‘;j? %@utgg%f};;} hés ‘i‘ r‘?pé“é?ggs?ﬁ ‘ft ﬁgrl ng
the cutting tgst ﬁnth ua a§ é%tt Lot Qél'eﬁlve 105

nunmerical val uesthe[ euttih g s— 3nd |theiSitreest @ad i mou r thie nemhdgybmane apd aheepus
cutting tests. FRE? ::tf'em gﬂ R e b ST e MR O] B v
paths or pattern fetﬁan i te&ﬁ& R ke s Slerened by N0
tests ‘sheet gt ﬁithadndatme hrrﬁ)rsehoaﬁleus audesiryd Ve Ubtetatddn evith| Impsdvedtieol

set of conditi onglustratedcin Fige 5 miamalhﬂesphﬂrrre%ﬂtsram@ﬂbr’e onmanse t| n ce the yaw

val ues have been‘“m%ﬁ;gl& fg@?ﬂ&gg shﬁlﬂl 8‘3}1?;{‘ he

shape of ~ The ahqe Slant ra@kram s rasayth Q:uﬁ xanged
by fl at.teni ngso dpithrretatmeng tispfitersa nchmtat-lﬂlf&f orbladalpmduer suttifg ertdneAchio 108

by rotating the fes lule js the °t1 lf 1‘bI gite Ko !etarlactmqﬁé rder
to conduct .anoth et e °§ﬂ< ﬁﬁg ,g"sa,,g
trial-and-error aanlﬁagiyflarmga &tWOOéiﬁthdt&’ial a fme;tg tdrtethe RésORIGS Suts re more
achi eving i rrpﬁbvbdnnguldlfferng ﬁbftet mnfg tuh: é‘hd tamraht bers of. the mat etrtr al ..

Leau
perfor mance A “-l(;ér ﬂgl es, ﬁ e CVC SIPE S1 %ﬁ%%?&afdﬁfs ‘?&egl ng
tests testing cOiir,Lpkeseadd né Z Ao thapuidl
rel ati onshi ps betmeoés de@dlﬂp‘edrfgr aﬁttedmherotl&t ﬁxﬁu&d ghmalllhaestgnhﬁd Wéncmﬁs at he

cutting pat hsGQandlat s T rrot i o of ts g 125
i nterpolating the 33@ §ﬁ "gm]" ? uﬂg;%gﬁ,an ngb WL ng
or yaw val ues cagy caWing b1 uasswren Ve V6 ; osﬁ 24 M @bi ve
motion until thecatespdndingruttihgconditibast ariserJhe p Sutofxg tdble Qiutnt [ l Mnseﬁ*edly

paraneter acqbi r édhedripmay by piigehby resordigg ftrin anerufertén PPW§° thay dhe Rlaten felg PR

'r—\'—‘

Is desired value correlated with inproved 110 illustrated in Fig. 5 and
I ncl udes the results cutting perfornmance. indicated in the test
illustrated in Fig. 4. In It was shown and descri bed above in particular,

t he i deal values. of yaw vary over connection with Figs. '2 and 3 that a
[err] change |n dlrectlon of the cottlng unbalanced Iateral forces on the

Y

. o, . o b



55 having different fibers in the weave. The accurate.

120 schedul e need not necessarily contain Wth the above in mnd, a test
fixture m.rror in&gﬂsﬂ_and_l_he_c;LQLe_Qi_ALaJ_u_es_may_sug_h_as_uius_L@eg in
Figs. 6 and 7 is utilized be nore or |less than 180. Schedul es also to
sure cutting forces during tests. The can be devel oped 'for knitted and
Od

pr fixture, generally designated 50, includes a 60 materials.
At i onary base platen 52 on which a noving 125 After a schedul e of
d by a set of paraIIeI

supplenental yaM/ _platen 54 is ?a%qg
be-- geterred 6

pl at en H&Zalgm : aéﬂtthec tt ;( @Flatan&icﬁss dMemméland bcemtqumlqms ati oned
%ﬁ.‘%{n B‘ﬁHL gﬁ. t‘fﬁ’ﬁ ﬂdﬁ‘fc s se. The

I QW val ues has

direct I aﬁ

cuttin naﬁ thﬂl llvhﬁ:ﬂ Soitvedns. utM i zed by

reccﬁr d| eIdtmatsn62 deﬁnmgeobmetr beﬂl ccntaslisht Isaheduhae hae*r odtting 730 6
ubstantially identical to the bed 24. The parameters whlgjl sed ﬁq;q 9¥¢e to t he bed

“n one éﬁ%&m%ﬁiﬂd@”ﬁ ghf&m dﬁﬁ%&f‘ I%I’FRI‘%I, "Ii’e?wéﬁect* on, for

exanpl e pRiER) Al Q:oﬁ&m ! ﬁma onYN’d’V48(B MEBefidlCh as
di r &t ilook. 66Lmoatteﬁorcﬁnt bh ry of) tlteheNcrmI/.lS 3s)hqnm1e|dn Mathyod &mdayls be
est abl itemEle spre 1 tflﬁ"hgg tfl‘m Materjpb Witst £ xt ure 50

can al Shendiang : ’2" he kftniin gen le&e dufa‘iéﬁd“awpé@%ﬁm % bed

est abl Itﬁé’ltmedube&ot@fab@tlhdﬂ‘xed:lﬁ tal Ex@w lisalchiyed. dBigt |8cal to the bed
24. 1Thau azi%ﬂlg ’nv\/mnswa srbenSus retes whautting aedB@ i%® hel d*

- rotatafff }?j‘ Q’r‘légg%? g@dagb toﬂ;ﬁgf;g ? {as platen 54
b meartﬁm 1efsorahm5a£§uﬁr el ERE 12 £ tHeNpdthl & Qéfﬂl o ef erenced in

Iwilhethe)fhotelﬂESSpdnatlEn stnmghc,o g &p anraamled)rnnNo 48096/ 77

(Se?? aIMel 54| Eit ang\égﬁ % b cwﬂms pamobutr' 6,8633)
entitl &fff Hie CopEdly ??ﬁeﬁfﬂ ee s uévegf tﬁb"tcﬁﬁﬂ%ssﬁsn aches
Appar at um estlsngst 8R L Mhiiieed admo\IIIItt o any one of "a S6ries of t apped

hol es wter rm@dneA a&ysﬂed alss sEhepre hesdamgwgdm fsepmrphe[%) of the
tabl e can

bgrrﬁf)? dke inslee gﬁ %ﬁm& iﬁﬁelﬁa%? ;;%136&?9;* end%d &E%Hf\(égu . 815

nunber oafl belidfdwvarveithin the taybmby guyeritg dnmieIZO ismsﬁmmeﬂamvaummgdut ti ng pat h C,

cut 13 Eg):zﬁ %a%‘r ggﬁ%?@p ﬁé@% f ilgutg&@st"{?&%gi ﬁ{éﬂ%{ﬂegoy tion of the

succes Sinld @orfile dpmp@ osngw Rdel helditAiblay @t aand- the
angul aIro{mrcras:tismelms!nt ﬁ%raq% waysgg@e%d iﬁ%tar%maq curhui thng lpsﬂl Oéeeimttail ly .
corres é 6 TRgEs 1n t"}%’ g 8t E’(&’e i nt ai ned
N iﬂemhsa, Seae et RS avsmsss o s P s
cut t i nghpatdiiobaty bdaer tenBBiZthml ttlwrnct ge H enmarreld nay etlexes to be the
pat h | @m%;é@en dfﬂv ion tra l djustxtrg

3 LY ﬁfﬂ%.? R e p lﬁnﬁ fe fos oSt 'ayup

ﬂtthe ﬁﬁaeh drS theosmétap et S

pr ef er r®d1paamtum0f tbé springs $QOB1 ehichds Ry re&’ﬁreﬂcfor a:ulven ngvd:nyretlindlebl ade 20 of

e amiia ﬁ‘&%ﬁwﬁped SR @gﬁ%ﬁ”ﬁ% &"5 odiEbigde o e

rigid forosagsureuibelasea M&rilfg@es of yivn agod@ fulntteon oﬁli:urvitble cutting can
be dr avmowcmbmthr- lestingil bememmﬂi)fqrgub(hyﬂmg dndd transvarsely

al ong t i o HE Btk fan Ladhil. o1 Lhe
tur njpa cut pa dnal 593&?3 EE.%@H:@ l%ifrv A gcmgrlaa' S g uum
t hr oughhe tnhﬁer 34, thle opeastsr &ahe clﬁﬁ: th' eretlpn'bnatb&b rediis} - m%ak tHBI’I st les *by

. means ofanup i&dﬁfﬂ ndy@te;l@m pepf ronapet h@a‘hddsprgﬁ tdor (not and
ou

connect sg%yrva : d% dE@ez I d stationary
CUt Ss5aNnufliOgut §8e ggagrsucg amarga o83 is VMg pathan R A St Oliz(pl reul ar

cutti ngcquatatedoﬁltlsélleemttmd atigle betwber acﬂ‘hc)testolﬁxtnrhéolllaacwoamdxsdmet radius ‘in

the tes la %dﬂ’aﬂﬂ%at’ﬁﬁ°?5‘“¢aﬁ‘ﬂﬁ ?Pd f‘I" lidte theg test, a pair

of cury “‘ %ﬁﬂ&’fi ’mn%ﬁe pﬁﬁ%‘ nibb Tardhp Iig’eé fbad ki springs 80,

81 es0t edadednet weaéte ﬁtneg Redlule gF g2 le kil {ifeed fae $35at i onary

base pl tarntables 20 anda tmu angulat ipg txod;l‘édellustreted mevai@u(rt@d Of foye-andaaftrovi ng pl at en

54, and"’%1 to; the BI‘F‘PP&I’I%@I "I‘tl r‘%ﬁ‘usf %Th °‘§ﬁﬂ°ﬂ’l§’t‘ $en§F1yadJ usting in
est m a Vll'l Ot unc near re:atlo in prede Ik

the for Tt FHSmTthiY Mokt 8 cfos Of | dnB IGWs T, [HOR-and AR TbEOLs Helowy@W t hr ough

t he gsonypw & éﬂ and r@mgpmmg &GlthikgT) sofh2 . miinirsalr eduet FE det2minkdiebymeadhi ne

operator can null out the 105 novenent of the platen 54 or the lateral’

- forces and determ ne that anount of conpression of the springs 80, 81 which

is yaw required for a given curvature in the proportional to the generated

forces. The particular type of sheet material under test. sensed forces

can be dlspl ayed directly on a By repeating the test with the cuttlng

Y T ~ N T Y 1 e o




i ncreases, the manually introduces a limted anount of anount of yaw
decreasgs and yaw through the conputer 12 and asyrrpt otically approache
zero at infgnite determnes the amunt nf%)rasv requr red to curvature 7

corr eSpondl ng cTung tests With %[ﬁxal‘?e 5&%:&&61‘“ ) n rg Pac ih r%&? t%flochi"W ' S
cutting path. the cutting blade is not engaged w uE too athlrtB dikkran
between € Thendtasd o‘rl mtolaere and, meyefaﬂes ohdoecuﬂﬁngdpstmnéthe thé fhane J0nort dikeer| ayup

and the ori entfal‘t"‘h1 d e, %R‘!‘“ f test o'frllé%srca&plab'ebletbtéyhedtfhe
cutti ng Dl aSUe r%%gﬁ th aéirxj%arﬁ orgljt 9717{@@ %ﬁgﬁe tir:‘lﬁ edlﬁh %& foftes
t he yaw schedin@he é&Easv nd€t i desirtable il ehig) Bi RQivakad 3P REsBINsd &0 eut rate
60 schedul e |sscldetuemcms nede e thot fxed eumedm:hwdcsbleg cc}inpmeexéfrr ¢:@rnplean| g.

10 a feed rate Prder 50 DEfy ggﬁ‘ Gt{‘% @?n c"ﬁ U [l f°1a;’i L trf?t ed
as a functi feie-aﬁ@aﬁfaeﬁm S Rt ik £P E o A ahen e el 4 Inrugt

forces' The scﬂeeedmnedb O teds witl)ehedixfurd Y be idiehitified akﬂ‘&tpdnﬂseom/d i’n ﬂemr

uncut portion 581‘“'? bl PtOP Plét"leﬂ' ﬁh;j! thhl wh @delquqet!xem Fte!lih
Fromthis pgody 3 biit | Bl eser ﬁf’?ﬁ%‘&d

65 yaw val Ue%e&\@ Sd)rﬂ’oeSﬁ)i@ﬁ é g shidkp drﬁﬂg e 105! Nin Nt ork; dJGat pr gm ned
by 130 operation, assuming that the cutting systems, 1de11,ttﬁé}ﬁ1,oﬁ35the crmcal cutting

7 cutting test a 3heutg if plade gharpenere 5 penditig ting

operat| 0 5ot SRR, T a5 S <O AL P00y S oo

be..under st ood tieln«aéenvmp romtferqeahmfts)r idenifl emeami:ctetdheri abr«mpdm

#utting para “F‘F]@'°‘F‘Itl9ﬁt8§‘:%c°39“‘i§?d onther Wh@fF }?ﬁ suppienesmtal &%

' &u t he
€580

bl ade shoul d &m LAYSES T Lz neﬂ‘ﬁ s mﬁ ﬁb’%ﬂ
bl ade gr owszsdtdf fBfce cmung aGB&h@fﬁxtfrUB@l lrﬂﬁ a paclifg
ext ended cuttiim psxtﬁdned peahwxheddﬂf drtbe cuttmé' hwhabtbainbs aaidedoweuthblpngermpieeetul es

may on the bl T\?\d%ﬂ orle su irecti r BB PRE a

response to a ahd 68 %n 815 ety iﬁﬁn °"ﬁé‘§é‘¢ﬁrea
processi ng 3eqLu dparREed thréugh tl&-xa ;ﬁn,ranehtoahdelprdcéss goofl amﬁmnguih‘e'lmeﬂnt rekes
per systens ut‘f/4YF zIP mynger, l?lf‘l’f digate ‘%@fﬁrt pieggs qap idgetif] 4 rrw@m riticalf cqtms

cutting path. 4°°" @t %&m ;&e&%‘ ,g’ééaue

fore-and-aft dz,ga-e,edg es an upper lTmt ase,g rela@dhSIEH.C c ose
approach, rsay dit emmangc dnythmdrfdrlcragmgelsetes vvrScheduh:d i:oortqmoe ofb dunddmentalf i10ai

the neter 84, the operator of the machine the reciprocabl e radius) @

as the points Boegal hasbgendi ¥ wipsedsip which éggsrabdéoglearrdé et écg%qbree*ps cut
the The |ine JolieR eemmaf&ami dipcfEUIH, raocrrr AT At e
of bl ade fai | Uegforniih® Huttifigt testg Cirtent sele&HtDp adysteis! $ual s Jiﬁclosadlﬁg't e eed
is then terd®i nca:%te{)rg;? %onélt%gﬁnage i sxfappre evef leerterhred,<11

80 generated ! J; gg

processi ng Opeérgo%rksftléﬁl éc S pedbided { sgtiﬁhtélﬁt UGk igg &eetwmeﬂlﬂe eldqetd on of

the critical csshdduke fﬁamimnﬁs ahasoraiﬁnoau'ramdratcptre radehashwmlpenmut oabynaMithi ons
can al so betSophais¢he lwsoﬁfdm bserpent cmégfmgerrce"wo Qllefec (ga.nzeébrnss;ollo

anal ysis. For %{%ﬁgﬁj’ogdm e ‘Er‘iﬂ"eipé’ﬂf)’ﬂ%e@“ &5’ el o M oof

feed rates whi 8lthe pk e AMBhverdtioh UGS tbek A nroR essnﬁruhmgl tho cOm
upper and | owedesdribecis o prnﬁettrsi emtgbpdintent] it wllhe cgeinecuta‘drrcatmu oaldqrormdl frpmns

£ 5
det er m ned Jror Ol?ﬁltnﬁ ; m;%lons le \’91t out cut ing 13psgtzhs ?Fettgpro B‘zﬁl WF?P[ dll

commands | ayuDde Lﬂmg from the spirit of the invention. followers. d Qresent
aut omati ¢ mar KEdr éxampe) thuthe | ddfbolliiafehs df xhére dsvetitéonf Msebalnddes erxat eveal

cont ai ni ng atla meslswlbeQSaboaﬁt teshy @eeg gmbediments, by gy of fliystaation ather ﬁ%ﬁ’
24

50 freque & 7& ghandpnifaion,osi ti oned on the b
of the cutti gﬁ T%%E' gdd&%é%%%?‘r‘r%ﬁ% e patvtTwe ecepvi@bl e 22 and is
hel d fi xedly i varipldes afﬁecttng(artumlngopagmnnsmh onel ak ahdlsod uhtuttmgalsﬂeeofnatehd

pattern table. asthrstiskingsate Pl%thwtrltera egﬁn raefggrre} ked 5 ttge Peha;rrngm ayed
o marker™ o R SpE RS I RO @gé S S gl s
section of sheatnmga&caama s cah aesaam;s \namadwﬁ rel tiﬁmﬁlendcaijrblpmpar al'l el
to the procestesggothér whriabledas ivelindt wileb atsqletrmi C ltlonsnb‘t msrﬁﬁne
e orce o e o i I gl W R ot o
84 corresponds {0 the Tore:and. con |t|ons ird % ts _

t angency, bl ade forces rather than lateral forces close approach and

ext ended parall el paths described above. I-n cl osely
adj acent relationship. 35 In summary, a method for cutting sheet
Schedul ed correction of fundanental 100 material has been disclosed in

whi ch special conmmands is one nethod of obtaining nore or suppl enental
notions of the cutting accurate cutting but this correction can also bl ade
and sheet material are determ ned by be used in conbination wi.th other
performng cutting tests under selected. corrective systens such as
dlsclosed |n the 40 cuttlng condltlons The suppl enental above referenced

o, AN~ a0




cutting conditions arise. be used with other types of cutting
Wil e the present invention has been machines including those in which the

described in a pr ef ‘I'I cutti Rg informationis
derived from50 be understood that nan‘éf‘ Y&

¥s nodifi cat ions tepplates and
graphi c representations of 115 .and.'substi‘tuti ons can _be had wi
cutting paths by way of profile and I'i ne. departi ng ll!ﬂmjﬂ inmil?f t he _
invention. followers. ~Accordingly, the present ,s

enbodi nts 9f the i nvention has been’ q%gusbed |n several i nvention

descri be
conducted in or{ging Jegts ég H}erﬁ" that WHM qfa tgp,g °P°1'a“°“ It should,
rcge majl? gi e is no aSerst that with other
120 yaw nDt{ OnsyAd 1z roked %nazrﬁ e e @smuﬁ et BO0eYAE, that
ot her V\Hs/X‘r Mdn&afthemwnglnlaas slﬁ:ﬁfdea'&ttnguﬁufd.it iniayg bepanarrzw Nforsuch.

| . A net hod of bsme dsh‘éetbe de grans Bert rd@tesmmtinnn gf eulting soheduhs cuttl'mg

t d pytting
bl ade can \M t u%hg: e 1 m&%@g fe%ﬁ \7? ti% IQQBI"CSPO? E?O auto m ned
in cutting testsgeh a mnGli&TrédﬁGe & aem ' ta']ﬂo For€'ﬁ§dp Eﬁ
schedul es and cwddras peovitiengore cuttieg fst@cikm pq csyﬁtémmgmhﬂg 3mo rfonch&rss heiicall25

cutting cond®t |‘{§‘ﬁ§° °fbﬂ}°é &)IPFtbh ‘i tnerqoaﬂltlmsm g‘h@aﬂm{ F‘ﬁch as 75

machi ne- under t&%{lﬂm fut;\? grgfr it | point °f£gg§;‘°ﬁ yt| ng

condi tions by rVvthéplad etobﬂa Sfeo@ipﬂﬁétﬁ q‘\ﬂtlmé owfv@&ﬁen attiklatés £scheduledut t i ng

bl ade and sheetmﬂmaémlabutr@naetrl ofeblads EEure,f auogram & gaemitesupplamenta motionso f

force bne éﬁotqng eifepd s then tg giatg rdpproprigte for the identified cuttmg 80
arpenmg co

1, 596, 135 opeg?li;zd t:sugirtllg tI‘:ahat the cuttlng Lf{‘(’) dﬁm&ﬁfﬁ tﬁ%ﬁ%‘@rﬁfﬁi n

fixture 50 i ndnﬁahmelh RnAHebadsEshafperer C Udohdifidds Qe hlad e dbtaintd 6@

cutting bl a § hegﬁg‘aﬁ max hetdﬁ@ze%gg\/\welwsm EE'I qmunlc,sh?ffroln%gﬁw
ot her mat eri“al t ttial Soublie s
fixture 50 or memﬁmt@ L t9§9§d0961w£ a cwﬁ 1a3ﬁp o cghﬁﬁh ds

fixtures may. bdampl'm zed for 5 "be term naetrednee.dsd auyr omeketdul [ er

determi natigns off @fcremdﬂ nergt &t@ﬂ na: °§ﬂ?é“
earvar o foide SRS E@”"‘;ﬁ&* g@g %ﬁ@%\? i
i ncreases and ItTablb 7] dﬁsdrfemtmanyiﬂpo ndtﬁbrruﬂﬁm Qhé ttern
automati ¢ such tsblt u'ﬁtﬂ hiﬂb'xs orientelio m:etxdne emsatre dxsplayedat ampnk _gsgmlgga

equi prent . S emigiinad ses
cau DNt B, SR ouh B, Bl b tldm. g TR (89

pat h. When the thembttet sug:oﬁespdndsmnhsmmmm-aﬂtar ditiomsUstibh aﬁthe intsQdf @arg@utbyAf t -
force reaches a%g%“ pes| rather than daeral Jorses t ¢l nmyach@nderemleda pltebpaths nay

i 3] s
det er m ned % %ﬁ}&;‘i grli fvgglﬂébif Elu r é Sdnfi :xzsg%?ﬁ%fgha%&l ol§tE§El Ring 91'

Lo S

come into vi ew
foll ower then a:rt suppkasntai mﬁeﬂubfemenaxtm adccuvatelotting bialdgmormétndnlcaﬂﬂso
failure, progradisdegn éwetrfa%teﬂ%ﬁ)ﬂm‘gﬁ % Y s iuspd in5com a‘t“P\‘E ‘;F'é'gdf’thsr t hen

terninated o RReie, SEoApEE léf ti%%“' ﬁtwthﬁd 1«53:‘?;3; Aoithe 105

generated to rhdStioTnk #hih a.d&haemﬁy Wo.08097/7% (Sedialt nﬁtled
processi ng operthe |Sdnctedi$9mnrs regnditieus arhehéncu@med 009 Mv@nﬂ; ,and d\mpatafus df

of the critical® ngtf Ffﬁd E gs ahlis 1%“5“@ E §¥ l\% 1{2 §f};eduled
condi tions c@n thb séhelfle wilsd B “‘°‘éfa§“qt sicalhye chrierhied” @u B°“ R8s 110

utilized to anaplesatipss. ulﬁenIevaxaqu)Ice:restphmdutgormmlnhssh aidodesciibed, ebat mhﬂ ilgh a

schedul & of feeﬁl‘w ce itigris @Hsey ar éﬁ"‘ lgs%%: 9f| 'zsto
85 between uppey @%ﬁ‘feﬂrﬁﬂﬁi&% Len dﬁﬁﬂ‘ﬁ, 8l lfét‘i
conditions dsmt esernnaadtow i dul rdu@ﬁfb&ﬁ@e@l cﬁea 1af28 ahd Gra efegre&ﬁl e:s 115
suppl emént al coandasubstijutigns cdil_be had’ without cuttmg paths by way of pr@ﬂeemebmhed

Al so, autonat i clegstipg nth Sniet of the épve °°F%‘F gY.anthe. RIpiep tors.
omyai o ngdat rorueiper G ER: ?ﬁé e STl R o
fixture 50 951 edpudurtddyini aﬂbmd:edae s gasudhamummngn 90 i s posi-tioned aeo

the bed 24 of t¥& mefions fewhrmm % a n pieces table
22 and is he'd Nhic Fa?f Eﬁ % AT &HE‘E Shect Maldriart! | OF -
the pattern ta Qhesﬁaﬁm EdgeblHndS n Nwith bérﬁﬁ;’lléd)éhttn@l Bifie Advihg a-

di spl ayed i ré0a alwr berexammud rm ttmgpt;stal hrel wtmdg Wdde com) uiiahastchB8 and is

mi ni mal sect i ondes treérﬁsgéf and aﬂ°"’?‘%‘ foreﬁgkgﬂé H\Eetl dAup .
Cuttl machine unger
parallel to. thethe@g& g ﬁﬂ It n&l ﬁé@ chiting €bAliitions by'nbying kit L hi s
manner, the fore&dilynsppaate aonhe mstefi;&ﬁrecsm cutiptblddy andsheetanatériat eelatieeltot i NQ
the meter '8465c oflaridisgon dbe tmeasimemieot f ofiedeeaf enec anettier | ip nautting céngresmerteandoi nt s
of tangency, blade forces rather than lateral forces close approach and.
extended parall el paths described above. : in closely
adj acent relationship. '35 In summary, a method for cutting sheet
Schedul ed correction of fundanental 100 material has been disclosed in
V\:hl ch speC| aI cormands |s one met hod of obt a| n| ng nore or suppl errent aI

Y " . 4 o o '

et &




collected and recorded to establish a Cutting Sheet Material. Schedul ed
schedul e of the nDtlons and cond|t|ons and correction has utiIity not

spondtng such

cont roI I ed cutti ng machlnes 1100per at i on

shown and described, but nmay also cutti n S ari se

ised with other types of cutting Wile t m %ﬁ tion has been
_ i nes including those i-n which the descri ed enbodlnent
[

wilgl cutting inf or rratlon i s densou,eth from50 be understood that Runer ous

nodi ﬁca Lons . te S an r. [ esel 5_.and -

subst i t uf %@é"b'f@j? Sﬁs Eﬁﬁ Iﬁgl‘ht&ltgﬁaricm ﬁ% {g.gé,éy t}:é .fée and | | ne
depart i ngpbnlitioss; t he Spl rit of the i nvargtageﬂen oldd¥rekSown AGEAL

pr eser;t ngtalzshxlanq) laeschedulet b tlm?wd ditierfs and with fundmtaélngvmsngoeen

descr Fooft ARl SRR Mot AU U AP B bimodTen: by
way of I Bah ligi edmdemercuttag’c’iﬁ f#h B speci al - than

limtatiea controlled cuttmg machine; and then. 1 2fdndamentabmbins; and eed rate notions. |t

wi Il be umgtinesthe sht mvet/elpng 3 Hesiredot é?termlmwmm performapce oy ar i abl es
at ecth g 'r,mt: i t mpchin’ t@'a."t SR sheb:
ktd’l@te eer phacik

mat er i al shad ikl Fél5 €the Wnbwi Gu 1n§d@)nﬂ?iﬁ&lsV\& wﬁenCOnt rol led
cutting tacschedulehaefi rsgecial 66otions s andoecombineil vt thmfuodmemtvgad\eschg and -

cutting ditigns infos o‘f“’“‘H P rrespondi ng
per f Ol:} con? qﬁn cutvﬁpé%}%ﬁghe%ge Slélge'i 13 l?l r%gtghme Ftravcﬁra?st Iao%e 1rgigns%e
establ i s:hedo:isorm thet @fdcalnewwthent ke cutetpleat gnwhetutm ofnsivandidgesel ot her

vari abl e@wwomglcumh lepﬂstﬁése sel ecd mt!\!ltgt |f?f j}gwgﬂﬂ hseytingrovi ng t he

: erail veﬁf oézfg}f 2y tﬁﬁgm}fgﬁ%ﬁﬁé uf ns! eeaa{irzcg%s%cgﬁdl%ﬁtegg mteria

cutting m erantmgsbhﬂe and e]:ﬁB in a form 1ntelhg1ble to the automatically 8

det er m nge &nohi gpnirplecuttingd pa inengpd dig, the ng blade and
e L’;ﬁ&ﬁ%@ﬁﬁe T tﬁi@t ARty Lelnge 3y Ve 1o

~one anot iﬂﬁtrenhln afiditthé NgepC @A Cd drﬁmﬁng material along a desu'ed cutting path witihgagement
Under kanPIIS®wp ﬁneﬂteamfla ta fwodemental omotines sawl |salecc@nd| tions and

Wi th fun@ﬁ‘tmé‘h %}@o %ﬁtﬁﬁ‘ﬁﬁﬂ E‘?#é‘& % G ng
nDt i O3S &Hck Pbih Mach e to t ine b ug Sc ,egym egs by the
ocutting testl'he tnheho e:ffctain‘mlnwhaerumttlne Whireshpdndencenohithe tested ¢muiy ne readabl e

. formint fél tth fibegsy “!a“de@inﬂlé'@" ged n at“ﬁuw fquttinge the =~
controll 31 5 °\fl%§n°°§‘ éﬁfé s °§Pﬁ;t Etel ng the

| sheetasmatnem tﬁﬁwaﬁe éliéa aterfAP @b i Glafch OMwhdreint B8 Lstdpebf Qpgrance of

~ 10 cuttwe vqamtdnewnothertallmlgcacpktralav Ioeddemmtmnsgupnlmntaamhtxm m;tng enent al
not i ons ﬁ}f‘t‘t'ﬂ”ué’ahtl E\ngf Ehgt tmg o 3} mate %‘Id’yt ade rel ative
to the g AREAtbiRRi Kl ra'iiéﬁfm aﬁ 'I'o@ hikhg sHoetORRerm @l her pl aci ng
t he ksgown mietltauagomw tingblde amtlp &k in &hhﬂdulwaeremfthspw@ af 1options and
‘conbi nedewh [eompensatgs dand allnbdmahdi Fah OmrtStmc fecondi ti ons
into the? ‘?@ﬂ;ﬁw W géép by Wﬁ; t:lﬁﬁg%; ficuttl ng
machi ne, ofliagrumbing NGittinge testd &ﬁp £ shE&CH ata@at a'éaslﬁ.elbﬁaﬁ§ gd 80

machi4se maneutéring sie Hdde nsthhmdetlrmtafal sapivancaj andwtijustmg tprat 1vermbuoms 10N the
machi ne i a‘tnhepde“ ng f?r estdye tast @) mateH thEG? ‘Edspondl ng
cutting - ﬁFf rﬁ‘ﬂ‘fgfsd H)ﬁl i tu\g oﬂfﬁj&% ng-2. The
net hod Ofnchildes asfﬁﬁg thinde &ofé@ﬂdtléﬁhQﬂSn lcRim &5 bl inS astepsﬁ edul e of 20
st acksOof pmdmedn asﬂle@ladcmtmmemtredmehel wensitge a sulbipg emmmr nmnpmns 1a50d

correspo . g s ¢ 8¢ piweens ¢ tting ° |
 Cona T co o R T USRI R e

mat er i al blade ﬁoﬁ‘:&x&ﬁh tlietsﬁ |ng;téaialewmehth1%t}aut onat | cal y relative to one

=0
-4

anot her mgmﬁghamamredlfoml?véﬁfgmc ntrol Qg\ ttmgfégmdnﬂelta@mgzo he :
cutting and 25
rel at i onghit RS ntet: aEa&"g a¥gu P 1@@&% &éfgo%?%”%agﬁéjent cutting

of sheet fixt fmtnﬂg k! cuntig lsl thtoegh olbladiaehmi mning. material along a desired

cuttibdg tlhy ﬂé_ Frfzﬁg‘ é;' g % Wﬂ a].lt%r 1vqﬁlert1qruﬁ ment al-
mot i ons ens‘ gﬁg@n "g& R VE1 toﬁ ot ,f‘?{‘bﬁt 5 h

suppl enentzala wito ,mdtétfal byw Ikh&w at.aﬁ@rel tﬁzeqesth@n the bl ade
al ong swpmlaermtunahcaﬂmtqomletbenm ing eéuttingapdthwhile e WGle issdvdncipg

machi $e having a suttingdladg somprsinger di ng ¢skrblis a%méatefﬂ‘l%“dﬁ’ét%é'lf Wecllé(P m I
wherein the correspondence of the tested cutting sheet material has. fibers
extending in conditions and the actual' cutting selected directions
through the material; conditions that exist along the cutting path. and the
step of perfornming tests conprises 8. A nethod of cutting sheet materi al
as 35 ITDVI ng the cutt| ng bI ade and sheet materlal def| ned |n cIa| m7

o o, A NN o o, o v o o o B Y



determ ning for each angular relationship 9. A nethod of cutting sheet
material as 40 an orientation of the cutting blade and pat defined in
claim7 wherein the step of 105 which conpensates for the unbal anced

det erm ni ng suppl enental notions includes bl ade forces caused by the

fibers. sensing a cutting paraneter affected by the 4. The nethod of
claiml| wherein the step relative notions of the cutHI““IImﬂ”ﬂujlm
performng cutting tests conpri ses sheet materlal teri

he
de .

45 nmaneuvering the blade in the sheet ’ advance
relati ve\rr‘otl9m1 110 in 3

and materi al "unt jip. Ah@etbedtgedieﬁm mneletma(btl adjustin 8tt a@fema '
cutting par matgh co ises oﬂ?lpﬁ ﬁ“}% '#% Hegﬂtt Eg Fﬁ“’ﬁﬁ‘hg 25
speci al Ot PONSj, m%ﬁ‘@ FRang  §f Motk el f aﬁnd Serial
measuri ng t'he bioathe éﬁtGﬁBe fto ﬂﬁ.-ebtltme bladé Nebstahsalbi s tdescribed phepéin S@ith
produced as thet ongsxﬂqaﬁ tlgv the fppan s seferpRrg ta theyacEomRINYBS Srewingy-
conprises 115 1§ ¢ unbala atera orce is URQ Ur?ﬁ('ﬁb’?h@i%@@)

gener at ed bet \Aeer’fstimw&oa’becmtghmt mhtefdlai m 4 wher el N1 Elost,ep cutting

bl ade and ‘shidet dqrfmbdsm el#lmalel wlm;lrof det er m ni'ng f uf (SheMaitine Holes det er ni ni ng
bl ade amd nateri sting the e EV‘t‘B“tﬂﬁ‘é bl adléo f{%tt ﬁﬁ%&%ﬁ% sheet

mat eri al which the cﬁ pn asured force 11. A
net hod of cutti agu l&wde aﬁatsl&retﬁhteﬂﬂ retaaeeo The net hodtlthloef aim1l wherein
the step def15nednq momeaalnnglthewh@mepﬂh of erform ng?@m setsests conpri ses

and dj dsting

the step of sen%l ’I‘f(;fh%"'ft t:t |ng the s in a layup

in a test unbal 3} 'I} galm prf_ﬂ,'égsg,@ﬁgme. utting fiIXxt4ae, r’ri)V| ng the
cutting bl ade thit gmdnlthda;ttnmbiacﬁo the Iayup in the3fd Rbexe. and

measuri ng 2°th UHiang; feritldt at i ve ot | e ough t he
ra %,(ﬁ% énd materl lr';ﬁp tfj es between the

fixture the Ioa
| ayup and bl-ade he cuttlng7 A

met hod of cutting shem.s:ttﬁe:étt“i i..' TS Sery S e S0 6 ¢ he

with an automatically controlled rratﬂfﬁimlevmbqq‘tgmqgat h while the bladé is

advancing to 65 having a cutting bl ade conpr|5|ng establish a zero
| at eral | oadi ng on t he bl ade. 130 9
1,596,135 ' -9 12. A nmethod as defined

inclaim 11 - adjusting the rate of novenent of the wherein the step of
adj usting the -blade: cutting bl-ade and sheet material relative to

ori entation-conprisés-rotating the cutting one ‘anot Her al ong.the cutting
pat h. 25 bl ade about an axis generally perpendicular - 16. A
met hod .of cutting sheet mateérial 5 to the sheet material to direct the
bl ade substantially as described herein with toward to one side of the
cutting path from reference to the acconpanylng drawi ngs. which the :
unbal anced | ateral force is applied. o
URQUHART- DYKES & LORD, 13. A nethod of cutting sheet material as

11th Floor, 10 defined in claim 11l wherein: : St.
Martins Fbuse, the step of adjusting the relative notions ~ 140 '
Tott enham Court Road, of the blade and nmaterial also conprlses

London, WP QIN, adjustlng the rate of novement of the

and cuttjng bl ade and sheet material relative to _ 1 1th Floor,
15 one another along the cutting path. : . Tower House,
14. A nmethod of cutting sheet material as S - Merrion Wy, defined
in claim 10 wherein-the step of _ - Leeds, LS2 8PB, sensing a
force conprises sensing fore- and- .. and aft forces on the
cutting bl ade. - . 3rd Floor, 20 15. A method of
cutting sheet materi-al as = - ' "Essex House, defined in claim 14
wherein the step of - _ - Tenple Street, adjusting the relative
noti ons conpri ses- ' Bi rm ngham 2. * Printed for

Her Mpjesty"s Stati onery O‘fl ce, by the Courier Press, Leam ngton Spa, 1981
Publ i shed by The Patent -Office, 25 Sout harrpt on Bui |l di’ ngs London, WC2A | AY,
from whi ch copi es may be obt a| ned '



