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operation and 90 the step of controlllng t he relatlve producing a
cor r espandi ,
f eedback neans |nterconnect|ng t he. - advancenent of nater
as a sensing neans and the control nmeans for functio
rearward forces. generating additional control si gﬂml‘u]ﬂmﬂm“ﬁm A
met hod of; cutting as defined in regulate the cutting e mat esi af by -
the 95 dhdin191mhere|n the step of controlbd6134 bl ade al ong t he 11
pr edet er mi ned T AR s GEGHCHRY (B SREEHmdtally hESIRA tR8ing

Orl

tothe sensed cukt pdigenBidtidnaxis M8 BIohg Wikadhihd) chavieg r avachitling Olades which 17.
Appar at us- f or cut the rgtting pphshessh peintieed a pr edwahdatesaclativetelimp shget|material in a

mat eri al as defi nedhs Ngy] '156"%'1 W‘t ng gpread condijio "E tHp °P’-“ﬁg
AR S0 Lo T

wherein the step infpossdaumnngie catting! bigiel by alms amhth aterinl hlosg Hpradkefinkd) liriehof

i ncl udes reduci ngslleﬁen%gdgg@édummeHMBmdal dv&nge negﬁt] Mﬁgx{;)hedﬁéig%mnd
forces fall . efij & | Bte
force |evel; * bladd @ 'Bec ?sm arith %EE ::aena&m o?sméocumngltﬂad thBOJ

of cuttimg sheet paameteral as connect ed Wi th tshest inatediel as sheckladsds guidedalong

105 defined in cl ai ‘fr\. gitlflfg‘gz °“ttmgr Shefﬁe“;m“al %"‘eé’éﬁ}“i Qythe displprempptacansst e
step of sensi ngs i HelIaENcSAY, M“Zﬁﬁl Gl ebiesfbiiv B SRRt 50
mat eri al Torce of thhh:ﬁttﬂi@ﬂ)ﬁﬁb dﬂﬁa‘ééﬁai ryeaagalcasﬁ:gti Grmation aief genedtingsigalBi M
16 wherein: adVanendrt tyb%wd@rawatmg the cuttmg blade producing sumlmea@b ptipm pfsthe
provided in the Cﬁg f:ﬁd re ucest 1rlgs _,:::g %j th?et:la?
machi ne and sSuppOiohds ong an i Untbra tﬁé ardd éBeet
rearward forces aﬂBsA rmsabi gn@ eadnamiaar mabertahe sheet exceed a. |ven
| evel . ' asdeﬁned n gu 1% gheres %‘?&&“@%t%ﬁ p %’é}mearfgtcayn 2
rethod of cut ] ngestitote m&g oo B it el
defined in clapsm iterddibh Elthd EHectumbidgall thseresamgldru@ewomedblh&t €r8in

bl ade gui de 50° stlepngoblad;har eni ng the ‘cutting etﬂlcade mnansancknphsscut&enﬂg

machi ne to det ect mEPaIaI%nm b%mwr@ldmf *“§8§‘h§ﬁ.§’5’5"“ l:a;tl‘the%ﬁglal ng .
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during cutting. 1%: hn Peans ¢

as defined in g)akks BatK a eop)anitlanngf thd ehlicn %
presser foot surrmsrhlde anu:sab édamteaofcd fP‘tﬂer ﬁmrmftge ﬁovtn f°f
cutting btade is gle nsgg *:%ﬁfa;“itfr‘g %g g gopfad witiglion jof a2
interruption int ﬁ, nE‘?&r achiBé Qf idafined 1:12,€h1m 29

cutting operat |3s)nfeedrkdteam addcdmmnaieaﬁst &p uha vrhgrenm ecmumagpeaaﬂctomhaeblaati@

gui de and the net Z%’;ﬂs lg'edwelscqomretwabn adipstathe hsﬂa{i n&% Eggt:% %ﬂ‘m’gg :
rounted 1 n the pr SSSE aneala) ekl oty s 0 o Chitrollgot -
bl ade signal for shdiReRl dagngd t&n@- fiéreia: ra‘e Lmufngrblatecmdaﬂe }/05

cutting sheet @0 shbscaquxgnbladﬂtlerar uqanprocntmg ' Sheet mateﬂal relatlv 0@9 iapothers:

defined in claim f@“%hlﬁ‘lﬁ gad 125 15, 31
as  the cutting GLA @ebatgRa ShFhatal wdiem eﬁu%lae bduﬂaxc g&ergfﬁ;;ﬁam%%g |

including the shemteriakis e thabangx derieiriable gemdwahde materighst eafh pointakdg thy

the sheet maten$abytheacu iecas et bladpe rcP Y”h"'fﬁﬁl § Ieaf lst
cutting -and evacu&i§ ‘Wﬁmsgf% b Z%Bu&ﬁﬁrl:ﬁtdn cla‘u:;&'l hApe | '3 f;% ?%"Wag? |
the | ayup st 0 COh‘pIi@gﬁnaﬂ efineellifl Edith 25/ vHerdh aﬁe}uﬁé\ amea mra:laaﬁml
130 L enetrable bed is compnsed of bn§11059813‘11 in the dis lacement means, means

11 rel atlve'tos%n iglhycin a common A{OL ACyRging ot ﬁgg}lfm},g a 115
cutting pér pendi. c%ﬂb&? P‘&n 'féb‘er h% dahéHeQdiip R iAtudéa i 1hE mans
cutting bl ade whi ehe stpi rtcsultf clea@lmb n &He bei &éb m atvancing for adjesnsg ahe gate of

relative to.li n wcmerl aI sensi ans connec
spread condi t1 o, ,,{Z@ﬁ’;&fg“fﬂ i %13 F%Et 'tﬂgﬁf Egﬂ.ﬁiﬁ;'ﬁéﬁg 120
detecting a coNPldchiditg hidaad cfi‘cg@ ngrwmﬁ orm@kurﬁlg rfgrces @ertitdd B@ween the
par anet er repr esemlthini the baities dardiigidizing. the sbert t ishegt pjatedal dnd thﬁJGmhwggd
ki

heprad -_ tiag
et o e

ee
nmeans is connecte fidet! .ﬂhﬁa 16 fu fﬁema]ﬂgmeaans doacmdre:memc ng:uladq n
means for rotati ngrfemcumqgetmft ‘Sqd ¥ia i
the lateral 75l %“?@ ¢ ‘&g‘%ﬁam déﬂﬁ’é’f@:ﬁmlt ég%tuttﬁj 5 f"nél 130
cutting bladead ét nmateri al
as the bltade is gui ded aI ong 22. Apparat us for cutting sheet_materl al  the
| ine of cut by the displacenent neans; as defined in claim2l1 wherein the
sensing and 15 neans is a sensor detecting side | oads upon reacting
means responsive to the detected 80 the cutting blade and the feedback
means cutt| ng |nformat|on and generat| ng 5| gnal s and the means for
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23. Apparatus for cutting sheet material material. as defined in claim16
wherein: the sensi ng 30. A machine as claimed in cI aim 29 nmeans incl udes

er for

cutt| ng | oad pararreter affectedby the

arpening the 25 interaction of the she nd the cutting edge
the bl ade wherein the 90 cutting bl adQ'"Ehﬂ m"l@l“l
ecting nmeans corrprl ses a sensor 24. Appa ng sheet ter| al
foguci ng an out put indicative 9k18ye as def| ned in claim23 WQere t he

m_‘_‘Td“t“‘T'dT"t‘h_"‘ TNQ ade, _fU|d|ngthe
cut | RIS i ﬁ;@tﬁctfﬁﬂ N I
pr edettgHlTon eigidizing el 1 Mat p  dngiiiemakht Wigh 'tlhesheélerhﬁ&ﬂuﬂ)rby the blade 95
i ncl udettingeans establi shin he, fcombinatiere ofthe ﬁy alabmaginee r esponsi ve to

' t he oyt FEioT BE: Fﬂ%;‘t‘tfﬁén’t‘ﬂhlﬁagl“';, “%‘d%deal ‘gﬁf Céf c’ﬁg&g ‘é’;‘g iy s;snsor to
cont r Ghodl i 5&& ) aféag%néﬁtnseoa oI TERBS

shar pamsaigeconfetediwithihe MaGIN@EIneghd fe th@axemans for est abI | Shl ng 31. A
machi rpsoviding) epitead SISIHISCFtaltm 2@@5 wtomatj qqllx h@@ﬂ?ﬁ Fa‘g;iltlaﬁteans for the

whdP eiffe ut’EgP}g‘ %‘ 1190 °6‘H’t“§| P sresha cgoper at i vel y
adj ust a{;ﬁ.ﬁ@nﬁ . ?’gef g Tm Cene E" BRTiGeing IR e aditfrp
aut orrat senﬁilg memnd:qopérhtedlycmheqngl nhadmmmt% ednghmh cmmvarmad % cont roI | ed

cut & g gngagement with as defjned in
ol S TSR (e utting

bl ade duﬁng’icﬁtﬁﬁy padcat i ng sheet nat arsupport edbid IdbfﬁmigOa Q;n oanmt h&Y . 105
cutti ngclbﬂeddleop aoutrol means connected which theJmp sheptompteriad inlpiddinfd ned in claim

1 3 TeEpOUNRIOr & iti rorientin
thebhq‘éz sensed a’?ﬁﬁ%&g& & I%Zh%or%mg m?nggpd qn,m,] aﬁn"gglg i Eﬁg{lﬁ&e}p %{PUt a}[_] a)g(]i s

gener a:loh;ntmﬁ pﬁi‘tﬂfe@ttldaby e esren&ld |matsmeelduvettb@nbenbtmumgut:ime able to

the s eFPataemeaﬂat 0| nt at the shy iag cettirg) bl ade as the
b 3ge S50 (OB aﬁg 0t e o G g

cutti rtEfmed in claim: 35 for orienting for 26.

aut onesblebasiapenstrable béd p&detmtﬂdt ad erstlthn hﬁéomomjeg thpptl;tmlat on. machine

as deftP cht?ﬁ gt %ﬁpﬁf‘&tﬁé& E{*lgt ﬁd@aﬁf" %g gé din-claim31
TO Ou

persst r ﬁh§d h 5 il | SRS BR0 i sirfiot BEGO e aceneNt  means,

means vabu u o aktéang i RANEED WADSHean |saisinymemsapaatvmymssoémedmt’lvaga:l ng_the

cutti ﬂmaa&ebm ofy thel Su hart@ltdém n cwthu sblaécp of - datgral t he -
ot bRt he bl ade

~contr @y { é*{%@ﬁ%n ot theet F‘%ﬂﬁ‘r f} g Dlads

penet ra pighs. deffed! BOTin"® rrmasmsn Glel BRI € means the support
sur f acehessid bet ween the bristles f deedbabkaouirel damcm patest Witly ®he rate of
duri n t pte atlcally controlled cutting and res he é‘% nsmg means QT 5t omat i cal | y

cont r egg epl:'::rgr iﬁgttél%b contro adé gralievers fo =, 0 chi ne
i:l gfu

as 406fm£bﬁ elcam adﬁg g thel eMeAedhtmgtxmarcante@le@rcumﬁg a | oad sensor

i ncl ucku ngQ the VE@masd'Fﬁ;uéuml WWbQ{gds ﬁrﬂ@ﬂat ed
a .-
D g {{) B ea,t"hem&t 'ssfteea%s LR e PR, et mater

aut43naatfiteaadl lby tlie)hiwrmdtiloedf cmt butﬁg G&Sponséﬁ deﬁmted aderxibﬁlqcabd control | ed

cutti rtgad:rmélqh%mﬂtsmlcm rg H%A h‘%ﬂ“y\&f"ﬁ‘f é‘iﬁ“ & hi0%he for
cut | g T SRR R ;@ bl Bt MO Sing: der i ned
incla WighBRI PRRANWith theranlQting mRans foflrediidiig mg bl ade; for

evamuat’undugxemarccﬁnmdmgmld etnd-n;dtrynd afesg.rapé of thcacumngtbﬂad lrtrasploesehtaw ng -a bed for

sheet Qfgg eputtng blade; h Clét.th I ‘titec?ﬁigli’df qf@“t',}wel i opi she8t meterial
ffﬁﬂ’c% d ég-:ﬁl’)' 1“?;!3’ ontrolled cu m%

i N a Ggperd nJa@ﬁi d@ﬁneﬁ 14iA0 wherein condi tion
dur i NOméaak tinNghe: atik3ﬁat1call§.200ntro]led cutting blade is a reclprocated cutting, 596, 134

12 55acautting meashise includesiimaddition to ithe hglaétteeﬁ ',’i nﬁﬁ ereby the
R 5 0y RN S tt,:z@ et grpulod | n

Ut ti NitkeH ASNhEAUIO off & wmrdmt@msa 16t thengegenent with the
sheet doain@hdsa thab yare- aouibtuedlgmth the bending: conbi nation of

t he fundanmental machine 5 .nbtor,neans for nDV|ng t he cutting bl ade
commands, the fixed schedule of and the sheet material. relative to one
suppl enrent.al ‘bl ade commands and the 65 another in cutting engagenent;
control supplenental conmmands derived fromthe nmeans connected with the

not or means and reacting neans. providing control signals to. t he not or

.40. An automatically controlled cutting 10 neans for guiding the cutting
bl ade through machine for cutting |inp sheet material the material along a
predeterm ned cutting conprising: . 70 path.

a thin cutting blade having a sharp senS|ng means cooperatively connected
Ieadlng cuttlng edge mhlch |s advanced |n mnth t he cuttlng bIade for

N - 1. . e



during cutting; and a support table defining a surface
on cl osed Ioop control neans connected whi ch the Ilnp sheet naterlal IS

the sensed cuttlng paraneter for controlling trans _
controll ably t he cutting blade in accordance with cutt i e g
cutting blade and the sheet 80 conditions manifested bgiﬂ“ﬂﬂ mﬁgl’[ﬂ“ir v
material felative to one another in cutting parameter

cut. : éﬁdagement with the sharp | eadi nd,584t¥i ng. 36. An automaticallyi13

cont ol &0 CUTET04s oCE. Thall TN PP 10 OROERATInTRes BETREE T

cutting sheet ™atg@idhie a@definB@ini il 4S Wherbinihe t he Sﬂl%m “he

defined in clai m@ssinghmeas vompuisec atblddaositiabl e; - 140, Tottenham Court Road

85 table has a,pefs F bI e bg eretrqtt edg%ithe oLpedenaWiB@Neans for
g t

rotating the clttj 29 Pn&ihl ade i@} R 9100k oW Hous2] @de and
a sheet material wigh a’(efthndeOtd)rtBe &hmﬁpamﬁgw&tl inyn wayitLeals, €82 ePB.t i ng

anot her about an @xwm&generallé 30 nachlne as deflned |nam1a|n136 wherein

the perpendi gyl ““1 le; vackh Ws& onnect ed
with the C‘H “‘“‘“”“s‘ al‘gyﬁ ré,f,% ﬁg)ated vvlth °5“°m’gf'rab|e bed of
the cutting tabIe for the cutt ade for detectin teral evacuating

air from the sheet na!;“mf%tge;hﬂﬁem c@g%ﬁpﬁtﬁ% ng{b&@ ﬁ',gf?:?nhe Sheet

through the bed.

per pendi cul ar 35 38. A machine as defined in claim29 to the cutting
tabl e; and wherein: - feedback control neans
connected with 95 the autonatlcally controlled cutting and responsive to
t he sensi ng ' nmeans for machine includes progranmed cutting controlling the -
cutting bl ade maneuvers to control .nmeans for generating fundanental reduce
sai d bl ade defl ection. 40 machine command signals for guiding the - 41.
An automatically controlled cutting cutting blade tangentially along the
machi ne as defined in claim40 wherein: the 100 predefined cutting path;.

f eedback control neans is connected with the detecting neans provides
feedback the -orientation neans to rotate the cutting signals
representative of a cutti.ng paranmeter blade about the perpendicul ar axis
in 45 affected.by the interaction of-the cutting response to. detected

bl ade defl ection. blade and sheet material; and 42. An
automatically controlled cutting 105 the reactlng means receives the

f eedback ‘machine as defined in claim4l wherein the signals and produces
suppl ement al machi ne feedback control nmeans i's al so connected comand
signals which nodify the wth the translating neans for reducing the 50
fundanmental command signals and notions feed rate of the cutting blade in
response to of the cutting bl ade. the detected bl ade

defl ecti on. 110 39. A machine as defined in claim38 . 43. An
automatically controlled cutting wherein the programred cutting control
machi ne as defined in claim40 wherein: the neans in the automatically
controlled cutting blade is a reciprocated cutting 55 cutting machine
includes in addition to the - bl ade; the sensing neans detects |ateral
cutting program producing fundanent al bendi ng of the cutting blade; and
the 115 coimand si gnal s anot her program having a feedback control neans
gener at es machi ne fixed schedul e of supplemental blade control signals to

reduce the lateral conmands.that are combined with the bending. 13 -
1,596, 134 * ' . 13 44. An automatically
controlled cutting URQUHART- DYKES ‘& LORD, machine as defined in
claim 43 wherein the , | 1th Floor, St. Martins.House, sensing means
conprises a bl ade position - 140, TottenhantCDurt'Road, sensor.
London, WP QIN. 5 - 45. A nethod of cutting |linp sheet

and material substantially as herein described 11t h Fl oor, Tower
House, with. reference to the acconpanying ~ Merrion Wy, Leeds, -
LS2 8PB. draw ngs.

and 46. An automatically controlled cutting 3rd Fl oor, Essex

House, 10 machi ne substantially as herei.nh descri bed
Tenpl e Street, and shown in the acconpanyi ng draw ngs.
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