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FOR DETERM NI NG AND SETTI NG MATERI AL RELEASE MECHANI SM TI M NG FOR A X
MATERI AL WOE+MHEHANI SM BACKGROUND OF THE | NVENTI ON PCT/US01/43698 @
e e A e I e Field of the Invention [0001
The present inventi reI at es ener ally to sta stems havi ng materi al
feed mechani sns and; t‘\%‘g )f Sn@@ﬁo'a Eguﬂ Gt us for

determ ni ng and seMlﬁé WQMATTENM{&BEMME AMSM for a materi al
feed mechani sm 2. DEMINGtIFQR AMARERPALCFERDMEIOMANISYDi cal |y, parts
made with an automated stanping press utilize a progressive die set. The
progressive die set uses nultiple stations, each station typically

‘contai ning at |east one FBRCKGI@DQNﬁQF”FI{'EINVENTI@W a rrat Hmmmlmlm‘mm es.
Conti nuous strip material, fromwhic e par e nmade

i ncreneqnt al | gf @&tﬁ?hﬂ“"uuﬁ he die set, progr essi ng from station«kgHsest ati on
‘with an aut omated Teedrng device. A materi aI feed nechanismintermttently
noves the strip H aI di stance, corr ondi nﬁ to the. dist ancz{ab,et ween
each di e station, Wi Rff’?fng’é’tve‘?t?norﬁ s EAFEllyde HAMPYIR YREMSIYEE t he
material at efach stati on when the die set cI oses. Exanples of prior art

mat er i amategabfesd ameshanisms aads 1pPartisylas torp wetbod pad appampys fosdatemiing; and

S, 868, 296; 5, 915, 293; and 5, 808, 465. [0003] Alignnent devices are commonly
used ins&atirpga)gmeﬁal retease meslmnimotipmg for amadtérenl $eedirpedhanisine di e set for each
subsequent operation nore accurately than is possible with the materi al

f eed nmezhani pBicripfién 6Pk Peidren! ¥y used and nost easily understood alignnent
device is a tapered or beveled point piIot posi ti oni ng pin or a plurality

of such pins. The n u : Iy

t he upper, die sh@bbgypm %3&19 fézﬂﬂ; hrs% %ﬁ?‘ﬂaee?asrg r gér%gtugﬁ%]%

the dia L:Of qthe. pi 03|t10n i ed in the continuous
strip érrelssell © df? 5y * POEEEFSH dd%g?t P H’ém? P\%s‘%até(f"és ﬁ?cé‘ YrUHEPHAEY The
automated nateri f eed .mechani smthen noves the material pr edet er m ned
di st anc@%?lf*é@b@ﬁ%%ﬁ pigreing qxdoqming punch andrmeting querscqnﬁ@uwwance
bet ween subsequent die stations. Upon subsequent die closures, the pil ot
posi t i omategalpifrom vikhich the pashgall be madegih indiementhidy Viied Mhrogghuhektﬁs,seem ers
the hole created by the punch and | ocates the material accurately. [0004]

Pi | ot pasjicksing F@npistdioltes Qetidts dthahn AR Eseddfy TNISEAURThatdhiBl feed
stations.. In order for the pilot positioning pin, or other alignment

devi ce; mE&aﬁfsBﬁﬁﬁérHl‘i—’tltéﬁtlQQﬁb@éSQHe S MEERAI é‘hls%ﬁé”c%fn%kﬁ(qndﬁﬁﬁﬁto% Qdtce eed

mechani sm nust rel i nqui Its grip ont estrlprrae m ng of the

rel eas t f SIS C ure
ol oag B, GoPh af ok, FRINE e ig S S0P 15} Mulabish iiebfoes 4R pBERTRR
pil ot posjtianin n e effective. ternatively, if the nmaterial feed
nec ham?ﬁt’?@f‘%‘é%"ggg rf?e‘}‘gts?t Gloses,t Examples ghpriopast IBPteﬁ‘éI( fegd meghanismasmay fe i | |
be developed in the strip material when the pil ot sitioning pin enters

t he holfeundif d.SaBgtentNee SHSSS370e5,.868:896; c§r91\§|,f E,BQS AGS.i nproper |y
positioned nmaterial. This inproperly positi oned material will cause the
manuf act ure of ne00@3]mred Algnirenadevicsurel aomgmnlyhasadi inad progsdstive digetpbn as
well as the die set. [0005] Various nethods of releasing the strip materi al

from t hesitiwhehé gthip o RIS getrfsﬁé@nlsﬁmeqmtwéﬂaum it hétutdiSlyRR4nas p@§§ible
Typically, these nethods utilize canms, air cylinders, or various other

devi cesyinT GehRaleAgl T &b it SndsPEoiih, Gl 501 Y BR1NLALALAG

preci se material rel ease nec anlsmtlmng en t materi a

mechani he st a For . e ee Unlte t at atent No.

5, 720, é@’ﬂﬁﬁ‘r‘iﬁwm P oB a0 B B PR np B Of A PUrRILE of Shdimon 1 1

' rel eas nl ng, .as vveII as a conveni ent means for adjusting this timng.
Howev erTherBlof Besiiening pineik mountechin the movigniglly e ppresi die Sg?ees'EYPs%“dea or

press rrechanl sm position when the alignnent device contacts the materi al

* and t hdoimeledlightly fargpliameter thathsdiemetee af theghilotipdsitioning piff B@dGEed in the

Determ ning the precise point in the press stroke when the naterial feed

nechanicentisioas sty @aeaabin 4 Sird stafion Auting tisd fifsp clBirerdfahe e, drHef eh.@éthéte&jue to
two primary 2 WO 112/.1593 PCT/U SI11 /~31~-98

material feed mechanism then moves the material a predetermined distance corresponding to

T

*G00002*




problens. First, the alignnment device is typically located in a position
which makes it difficult or inpossible to visually inspect. Second, the

nat ure of W& ®H§Beel driven mechani cal stanping press makexct/wsodisddoscul t to
precisely position the press slide in small increnents. The process of

novi ng t.he press b%éx'/ de in small increnmental novenents is called "inching"
or "j ogHiengstanrg bebvesn HbsequeRt dig,yiaHente atlérpre pipsgaieahdin claskeesp thes pilet ut ch
for short periods of tinme. This causes a notion that is very erratic and
makes i PORNPHINE pImy Whickpisdenges|iy length thaorthe werlgng pendahies denters theohale reréated
verify the correct position of the alignnment device relative to the strip
mat er i aby therpaindh dfd oehtes tietristerisifactirgtebur rent nethods is best illustrated
by exanple. (0007] Current nethods exist for determ ning and setting the

correct material [@®gpse mﬁﬁﬂiiéﬂh%ip{ﬂﬁgﬂa%%sieg :Q?iﬁ'ﬁ' m&g%z st:i‘%'sgg&e%lt e

require the press operator to |ocat position

“whi'ch wigld all iarcing of .the initial i Le. The apel
must t nepcefy ot 'ohiaf B B b Rosishnd P of ol Befice, SorBREVRY 1 ne

| ocating hole.in the material. The material is then progressed a single
pr ogr es&?sbtﬁ’," the dnaterl ﬁ&%‘lr?ﬁeg’m iﬂif‘gmf‘Wé‘ahéF@ pegharigp magst relingyishifscanipt Wegle
alignnent, device to contact the material on a subsequent closure of the
di e. Th¥rnppeateriadr Thdiming of tessrelaase fungtier of the matesal feed trivehpmsimis atiticahi ch
the material alignnment device begins to contact the material. The point at

whi ch tdseprerntaarre atleadei mayratibwdihe imatetigl o Ao w0 BuEEE pddifidh 1ML AFEHE HicahildtS
determ ned visually or, alternatively, by grasping the material in hand,

novi ng sysitionyidgint @ BO¥Fedtve. Rit&hhiely, 3P thd ﬁﬁiehggfggﬁrméﬁﬁi@gﬁ%ﬁeglsésothe

novenent of the material provided by the alignnment device.

determ ols L ere the material (alignment devi.ce begins to
cont actéh'?ﬂéIIi Jrg%r%agrtc?cgﬁté)? ﬁg&o%en‘lr"\é\l?%qswph‘gﬁl %edﬁ?}'éo?efl e “%aﬁtEPi‘a? R ¥ eeSani sm
to rel ease t he. hold on the maéeriaﬁ_gat this point or slightly before this
poi nt i IG ROSHIoNINg Bin. gReTs e Bolpy o Thissmay qapes hplepdeforpation) valy tesulveat s
are made unti| proper timng of the material rel ease mechanismis verified.
3 W dmpropetly. PQSIEQMdemn@F THES | iREopRIroN ppsitiondsl( Imdterd g o8l [ ORB8] thet i s,
therefore, an object of the present invention to provide a nethod for

det er mimamyaatire of onaléomed ipaitagndtar Hemaget tae ipélbt peSivnsge phrchawtis By tHd dies

anot her object of the present invention to provide a nmethod for setting the
correctset.imng of the material release nechanism It is a further object of
the present invention to provide an automated system for accurately '

rmning rel hani. | el L i, L.l furt i f th
present 1 nventi oneuior on thoi, e orsbichdnd ubseie ke toR e B
e R G R A
determ ning.the correct timng of a material rel ease mechani smof a
mat er i &7 PEUKere ORAANGHS OFiSE IdgHicRy (Tisehnalegys cwrently qxists fpe bothgseiting ené
he pr G3STiABREBess pottel trkast Bjoctiston Bmingbswbyn e muatibbedpetiomsrt he
Eiesi Ped timng for the mat erial rel ease mechani s?n to rel ease contact with

t he . mataed itlad starapiig (p#9ssC ok ek ahplegsele enintd SratedIParenteNsd.a 724 B SRutiRe8#R, SM
timng to the press nechani sm position. |In another enbodi nent, the nethod

al so i niik Ue@moldpy Sro®RlePfor tlifiisle! Vifiatibe ih ke ﬁlfxﬁlié“eas”@ §rdsd cér?\le%?e%?

nmechanismto the determned desired material relea e nmechani smtim ng.

[ 0010] fhigs P(Srea?i?tmmk Wi %&IBE '}?o“?elvie ng)' tre&%toﬁ)dgyte?(is s ?Jrad%Pérrrﬁ ﬁé’ ﬁ%ee[gr]efziger
press slide or press mechanism position when the alignment device contacts the material and
the material gripping mechanism release should occur.

[0006] Determining the precise point in the press stroke when the material

feed mechanism should release its grip on the strip material is difficult due to two primary

2



working a material. This stanping systemincludes a press nmechani sm
configured to punch holes in the material. The stanping system al so

i ncl udes WORBHIBal feed nmechani sm having a material rel eca/ossehsassm f or
feeding material to the punching nechanism and a | ocation device for

moni tori%g t he %r ess_mechani sm position in determning a desired material
rel easeP ni Sk ithe aljenment1dqvicehis pripicallytlosaied in jaoposithert whigh makes é
construction and its nethod of operation, together with additional objects
and advdifieeort impossble va [Visualigt insgectindSecndodhd mataré hef foflyehéat gdriven
description of specific enbodi nents when read in connection with the 4 WO

U2/ - 459mShanicad BRaipyid) Preds andkag s it bresisaly GoRiton tAY §éss Alide -in [sREAH3]
systemin Fig. 1; (0014] (0015] to the present invention; [0016] i nvention;

and [ 00hElerR,*1yroBI BE oRRTHETHEN 8. T ARAMNGR P aEh 143698
Fig. 1 1s a side schematic view oOf ‘a stanpi ng sys emaccordlng FEG" 2is
'a front.view,of a mategial . feed chani sm of the stanping Fig. 3 is an edge
i ew of “HHENEPRAPEPNEL AR i ERARPLRAR PR rgagermant ol the ofsss cliichofatt |
view of a tooling nmechani smaccording Fig. 5 is a f|low diagramof a nethod
accor di $prt periads of rtasentThis gauses asmefien #igh ivveryr ersaticranshmakenit phfficuitdn
versus naterial DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0018) As
i |1 ust r peeidely rpoBitigs. the -MBesst dhidepiresedet to rvefit thencdreectpogitive dftthe aligtraami ng
system 10, which includes a press nechanism 12, a material feed nechani sm

14 and @evigd @ldtide 1 thp K9S 'makbrial TNEheTRIfEiEL IR nafiee Gf TRE RBALSMIbtholis 4Bt t O
feed an elongated strip of material 18 fromthe material dispenser 16

t hr oughibatbPbPEiMipié eed nmechanism 14 and into the press mechani sm 12.
This press mechani sr‘R 12 typically includes a tooling nmechanism 17 having an

upper di e shoe 20 | ower die shoe 22. The .upper .die shoe.20 is nounted
to a press slide E’@Hﬂn t\gurgpésrgetﬂg@]%ﬁsg;E?rlg'et%%ﬂléurhgpﬁaﬁ ‘"lf‘?té“gs thse °9B°Ht t he
t ool i ng mac,han'l sm 17 has a punchi n%' device 26 and an alignnent device 28
mount ed™aisipk Elegsmechansm fimang bvé Fesg methads &yperllysegwia thevesppsmtariat i t
is capable of piercing or punching the material 18. In the preferred
enmbodi neaate thermatgfialgnthediedr viposit8 wisclawll aldsw greespieicong ofghpimtiddocating
di scussed above, this upper die shoe 20 is nounted to the press slide 5
WO 02/ . HA@- TRe betatoiSmiudt thés é88ct movement of the press ram, to close the die, piercing the
locating hole in the material. The material is then progressed a single progression, thereby
positioning the material correctly to allow the alignment device to contact the material on a
subsequent closure of the die. The operator then “inches” or “bars” the press to the point at
which the material alignment device begins to contact the material. The point at which the
material alignment device begins contact with the material is determined visually or,
alternatively, by grasping the material in hand, moving or trying to move the material, and
feeling for resistance to movement of the material provided by the alignment device. Having
determined the press position where the material alignment device begins to contact the
material, the operator then adjusts the material feed mechanism to release the hold on the
material at this point or slightly before this point in the press stroke. This process is then

repeated and adjustments are made until proper timing of the material release mechanism is

verified.



24 which, in turn, noves up and down in relation to the |lower die shoe 22.
The | ower die shoe 22 of the tooling nmechanism 17 is nounted to a bol ster
pl ate 32 W@ mounted to a fixed press bed 34. j0019] Taa/vwiEsdal 18)
typically) but not exclusively, in the formof a continuous strip, is fed

to and noves between the upger di e shoe 20 and the | ower die shoe 22.
Further, the press nechani T ver having a crankshaft
36 to drive or nove the press slide, 24 towards and away fromthe | ower die
shoe 22, as reprefd8pd Hy igrthewwfore, &s obgdcaiof atle ipredehgsnvehtidn t rovidé er i al
feed nmechanism 14 includes a feed drive roll notor 38, typically a servo
notor, hRtHyEWeF dé‘t@ﬂnn‘ﬂidng%etcB?reétQﬁHm@rdNﬁe h&kénaﬂ@ele%'rﬁ&}ﬁﬁ‘éﬁncﬁﬁs Eﬁ’cﬁher

‘material 18 through the nmaterial feed nechani sm 14. A materi al
I h k
! eaocoRAARIAE T A%l AEVHEE 8 fIRGRE 61 3 %P@%gmf e

"materi al ng nechani sm 44 is_a_ secondar dr|ve ro The mater.i aI

gri ppi nﬁ‘aﬁgéﬁgﬂf’gﬁﬂa%hﬁ?s%uht‘é& fusthgr BB %( thenRresgnt ‘Wﬁ’E’l‘?n ' HPYide M e
mounted to a material feed nechanlsqrfrane 48. The material release

mechani apmated| sygtemnior aessataly deterovmiog releasetmedhanismytiping. nliis 8 stil dpahére of
appl yi ng downward pressure on the pivot frane 46, thereby allow ng the

mat er i abbjgeti pPiting preselitaivivemickd té provide 4 hesthol and adppafitizethaedsn dapsblewvdferi al
gri ppi ng mechani sm 44. and the feed drive roll 40. [0021] As seen in Fig. 3,
it is adiséhgdpitigToffaeOwithaimaidifil in@fiafly %ﬁ@ﬁto@ﬁ aRAlcAb g:nhlwaeﬁcémt or

52 to drive a rel ease screw54 whi ch nat es vmt a nut 56, for effectlng

the movenent  of tt}/ﬁ)&f vot u?‘r[%%tﬁfsm%gﬁﬁ&lsgn ltrﬁ%nf Qrﬁgﬁhﬁa Po?t eu: mnﬁg. .

this rel ease scre arrangenen i ch ows 't 1ate

grippin anism.44 to.nove away.fromthe feed drive rol| 40

el bhs: dhutEh B Bt & F@i@lﬁl RGeS TRhat o atera) fopd Mhochenim HsiiEE e o
determ ne a desi red material rel ease mechanismtimng, 6 WO U2/ ~s9. 13
PCT/ usustepsyfod 1) pecling anriesigmeshanism thooughsowpréng persion af actaelinghmgehanism;ss.

In the preferred enbodinent, this | ocation device 58 includes a controller
60 t hat(2pononitarmgt the mcssmecimntsanipssitidzﬁ’; (3 sdeteraniniapdbyet docatioreslevioe thesi r ed
timng for the material release nechanism 42 to rel ease contact with the

mat er i adesik8d tifnig o2 the hblefialceRheOhb@ianith ©ablepRl doafatt Witk tiiombRial, hAd (4)
between the desired material. release mechanism42 tinmng to the press

el nae e By S bt R, ARIELAN SRR e ORRU IR R 66 20

i nfor ion regar ng th chani s arts 0 the
contrgellt“e? noghet ey dr“ﬁ? ?héo &‘98 5S¢ é@d‘&é&%é&?c@e& %H‘ﬁ ‘g‘gt ng e

noni tor, cal I ect and transmt i.nformation regardi ng{ t he materl aI feed
mechani Batenal release mechapism t9 the detempined,desited materyd release muchanism tmiager r ed
enbodi nent, the | ocation device 58 uses the first feedback device 62 to
moni tor the cranki8ik 3&hefpredest prvsstiomas: laksni dingctedl. toNe xatagmpihg sy$tems for

f eedback device 62 comruni cates the angul ar position information of the

cr ankshadrki@oa hmatdriak  Thiststavhpiag sGdem Thaudscopdss mechznism demigueedth punch
nmounted to the feed drive roll notor 38 and is used to nonitor and

CoNMUNI| KAdsSin themateidl. aThdPQirhping Byém kS ih@8GksH m¥Rrikfebd FRERMisHS hhAng B¢
controller 60. Finally, the controller 60 conputes position error

i nfor t

and 1 nanaBHalYaRaS SRckgifl B ek HBLAD @ fhe plhchE tp il 8*%399%?1
conput e, t he ui red t ue conmand for. the feed drive,roll 8, based
on T he RS PERSaFERE i BT o ABiER A & el B AR <
sent to the notor 38. Also, the required torque comrands, by definition,

- may be med@nisAiBing ef erred to as the neasured torque of the notor 38.

Al t hough the | ocation device 58 has been described as nonitoring the

speci fic equi prenii00il]s c udhe presbutvivyention] otk @y ites ity pedtrmntiord argits sethoid rof
-greater detail hereinafter, that this | ocation device 58 may be used to

noni t oroperutiodle togethien &vithhgd ditesiial eglfeatataﬂala@lvaﬁt@geeaﬁereafmnbe%ﬁb%naemoea and
press mechani sm 12 position based upon any of the physical characteristics

of the
caui prant s LR SR R ¢ R EA ol Sheh e i RS ad
illustrated in Fig. 5, the present i nv&ntion also i ncludes a nethod for
determning the correct timng of the material rel ease nmechanism 14. In
order to determine this timng, the press nmechanism 12 is cycled through

t he working portion of the alignnent device 28 of the tooling mechanism 17.
The press nechani sm 12 position is nonitored. The above-described | ocation
devrce 58 may be used to deternlne t he desrred tlnlng for t he naterlal

S AN 2 o S o a e A N




9 WD (12/.1593 PCT/USIII1/-13198 nmechanism 42 timng. It is also

envi sioned that the angular rotation of the feed drive roll 40 caused by
the |inedVOoWdu&Hdnt of the material 18 may be correl ated trReTViSd1E8®Et i on of
the press nechanism 12, to determine the desired material rel ease nmechani sm
42 timng. If the press nechanism 12 includes a press ram the |inear
novemenfceoMPARYNg dgwangsam positi on may be neasured and correlated to the
novenent of the material 18, to determine the desired material rel ease
mechani sm 42 tim ng. [OBRBEF DESCRIBTKIN @R THEDRAWINGS t he di st urbance
force produced upon contact of the pilot positioning pin 30 with the
material 18 may DROIBRSUIEE. | fSa §@6\4EhentdlicSvieR BT W SARhg THMtelclSRAthd B
determ ne the desired material rel ease nmechanism 42 timng. The tordue
exertedth@%q)é}elt,thgvérg g. drive roll 40 after the guide end 68 of the pilot
positioning pin 30 has fully engaged the hole 66 may al so be nmeasured.
SSmlarly, the fo xerd.ed, upon the material. grigping mechani sm 44 may be
nmeasured. Thése ng@gafenel:hggz ﬁﬁﬁ‘?%é’l‘?"bé ﬁé‘@&er’cﬂgf‘ﬁ t"é"?“g'?'ﬂémt dhgjamping
material rel ease mechanism 42 timng. Material 18 novenent at the nmaterial
di spens¥FEIBINES Bl so be measured and used to determine the desired

materi al rel ease nmechanism42 timng. The torque exerted upon the feed
drive roll 40, thH0id} ce Fegerisad edgovietvhs thmmeterial fegd mpphargsnrachign2sm 44,
as well as the feed drive roll notor 38 _ position error may all be used to
determ ne the desjo0es] maiRs.ials 4 gheasentiichasl DNattdolihg h2Bhankism la8cording

envi sioned that the controller 60, together with appropriate feedback

devi Ce&o&@@prc@é}ﬂiﬂ%ﬁti&? used to nonitor, transmt, and calculate the
desired rel ease nechani’sm 42 tinming based upon any of these neasurenents.

[ 0029] Overall, t resent Lnvengion.is a stanping,system 10 and net hod
for deternining a@glgldj u??g'nég 1§ RellfE Jipgramy P#riag;g‘e da% 48 19 ﬁTeeP’@é%’E
mechani,sm 42. VWen using the controller 60, the present invention is an

aut onatBYEHP8 @M which elininates the prior art guesswork previously used
by operators to set the material rel ease nmechanism42 timng. This, in turn
drastically increlf8tF pr &Figich iiviat graphdofi prtss msechariibmopaesitidroversng amaterivd 10
W O 02/.159-43 possi bl e operator safety concerns. PCTIUSI) 1/-43@8 .[ 0030]
The pr gmesiioni nventi on determ nes the precise press mechanism 12 (typically
the press slide 24) position when the alignnent device 28 is about to

contact the mapgmiaal EbHBSERIBPEOIRDE TIRE

precise point 1n € press Siroke 5T ‘

shoul d rel ease it ip : L DAt ery 18. This precis ing, as
described in det §’P%a!bovg{g 'ﬁlts]gt&ag%({e}%F?%d?bjyatb?lé’r@%tt Wfﬁtécfn 0&5‘%2 %Ouﬁon
the |inear .or angul gr ements of certain co nents and subcqnponents of
the st AHBTHIGE SYRPE{0) ovhichy {REides 3iRressameghapisgh ba.ch Biatsnal fiesd TBRRIaBISTAS o
sensors can be used and &osi tioned adjacent or in the vicinity of the
punchi #§d deppicaabdispansemkd. alThematerial deedi mectpgismslt s wseddorfeeccaukldngatnd e
contact or exact positioning of the alignnent device 28 and/or the punching
devi ce sith ofimdtetial 38 ifrofhotheahaterialadispetisdre]l Gutheshghathel @iatdrivl feedt echmmisat i 4l

rel ease mechanism 42 timng. For exanple, the contact of either the

punchi ngddawi the piéssomettiisal 1INNMERE play BecaRisiO Ul dyhiealfe iRy heRofh

electrical circuit is conplete, thereby determning thetimng for ma%erial

I i : i; f
rlrgt're?i 2‘?"%%“?‘3513&*‘2’[ ne‘%"%‘éﬁi@i"%ﬁl&?%ﬁi &%‘i%f?‘%‘é?*%fa?% ol a8e %F?%lg‘égﬁ@gf V.,
he ar PR S Mol e I BRI RhedlioholL e Stae s g o B ol

backward cont aci f sidewalls of the guide end 68 of the Ei | ot positioning
~ pin 30MECHINIEBNI T 126 & PBRChiRg (dgviget 2 Andean pignmens rdexicer 28 aneunteb ORails sm 42
timng. [0031 ] Furthernore, although the aforenentioned preferred
enbodi nadersideef The pusching dledice V26 nolcbndBiceddsomthatrit \ie capalle df rpitfeingret er i al
- feed nmechanism 14 and the nmaterial gripping nechanism44, it is envisioned
that t penchitg tlicamafeeialll $rediaiie prafetrbdcmbodinitnt] thecalfpnhidnd@edéd PPEE 6 Phlof OF
advancing the strip material 18 and/or sliding or stationary gripper(s), as
a part peditibmifig i 80.1 als diRAskeAROHH) itTTupferdifite 308 MBLRE] &) the hﬁ‘&g'sﬁ?e
mechani sm 44 and/or as a part of the nmaterial release nmechanism42. 11
WO (121. ~59~3 PCT/ USI | 1/ - 43@98 5




[0032) This invention has been described with reference to the preferred
enbodi ments. Obvious nodifications and alterations will occur to others
upon readvld2difd3under st andi ng the precedi ng detail ed desadmpusoenseokt is

i ntended that the invention be construed as including all such

nodi fications and alterations. 12 WO 112/59. 13 PCT/11S01 /-13698 WE

CLAI M 24 whighstip dums sroveete and dpwy in ieladen teethe lpwar dig shbe 22mekher oaler dil ease
mechani smof a material feed mechanism conprising the steps of: cycling a
press neteteaf efrthehookighmechunist 19 ipaiouhed t6fa BoliteOplatd3ITHEIAN hidlhted to a
nonitoring the press mechani smposition; determining, by a |ocation device,
the deskikeflplekbetinf or the material rel ease mechanismto rel ease contact
‘with the material; and correlating the desired material rel ease nmechani sm

timng to the pre chapi s i tLon.. . 2. The, t hod of . cl.ai fur.t her
conprising the st Z@lgf a%sﬁa%ggﬁt ?\%’ B’P%ﬁa}\lﬁ’ E‘r“ g?lqee Q'FLyalm rtg% (j'é-éa’?é of a ,
“mechani smto the determ ned desired material re] ease nechanismtimng. 3.
The net ﬁ?fﬁmBP“%f‘HPmslf?dJ&@%WV@%@%@} Msgnpet Aientherm2 sing ithe lowea diriphas and
die set, 4. The method of claim1, further conprising the steps of: feeding
mat er i af2-t Ryrdhggnthe peessrmeshanism 3 jalsasdncIndastradriwmhoying herankskafi 36 tof drixe or
nmechani sm incrementally stepping a first portion of the naterial into the
t ool i ngmeee tianpress siidmn2ditovgards khd atwah G ithe tdveerf die Shod 22! arepRIsehtb® by
material with a punching device; and 13 WO | 12/.159. 13 PCT/ USOL/ ~3f i 98

arrow A. As detailed in Figs. 1-3, the material feed mechanism 14 includes a feed drive roll

motor 38, typically a servo motor, to power and drive the feed drive roll 40, which advances

the material 18 through the material feed mechanism 14.

[0020] A material release mechanism 42 includes a material gripping
mechanism 44, which works along with the feed drive roll 40 to grip the material 18.
Typically, this material gripping mechanism 44 is a secondary drive roll. The material
gripping mechanism 44 is mounted in a pivot frame 46, which is pivotably mounted to a
material feed mechanism frame 48. The material release mechanism 42 also includes an
actuator 50, typically pneumatic, capable of applying downward pressure on the pivot frame
46, thereby allowing the material gripping mechanism 44 to grip the material 18 between the
material gripping mechanism 44 and the feed drive roll 40.

[0021] As seen in Fig. 3, it is also envisioned that the material feed
mechanism 14 includes a motor 52 to drive a release screw 54, which mates with a nut 56, for
effecting the movement of the pivot frame 46 against the force of actuator 50. It is this
release screw 54 and nut 56 arrangement which allows the material gripping mechanism 44 to
move away from the feed drive roll 40, thereby releasing the grip pressure on the strip

material 18.

[0022] In order to determine a desired material release mechanism timing,
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incremental ly stepping a second successive portion of the material under
the punching device. 5. The method of claim4, further conprising the step
of : punchWRd2d58écond hole in the material by the punchingcieviwascve. The
met hod of claim 11, wherein the tooling nmechani smfurther includes an

al i gnment device havi n% a pilot positioning pin, the method further
conpri stifFamRIng s¥emdP alsednelides: aloration dgyprieri$. tnahg prefarredenttiodimertt, thiwe
material, such that the first hole is positioned substantially under the

pi | ot plwhtiorodéviee 1A includeda edntioias60 that toaltbr tepreed mecHahRmpid Sésition and
positioning pin with the first hole. 7. The nethod of claimb, wherein the
| ocat i ofeté@vihesthelebRET tilmiyy F U%e Mafedial f&éds@hécﬁaxﬁ%%%&%&%o‘%&p »Ji{l‘le

mat eri al rel ease nmechanism the nmethod further corrplrl Si Ing t he stﬁps_ 0
determ g e r e | I mat.eri al .rel ease ne ni.s
tining; ﬂig gﬁ nﬁﬁﬁ?‘cgét?i lrslg t ’e&ggp%{rnggp?ra?(gg%egigr?% tcé’ﬁ%nopésﬁ‘é%cg tﬁ%gﬁ??ﬁbrgsn}[ i
‘timng to, th terial, rel ease.mechanism and releasing t e material by e
mat er ?af"aPegfigé &S RchanSH %é U ko @reF Rechapsm | sgion. t A ipiaksot
positioning pin has a guide end, the nmethod further conprising the steps
of : at fatensdathat thelocatinn dgvice SBHeclude a dirssrfdedbiack devip b2 tto psiitbf, anillag pi n
with the first hole; 14 WO 02/.159-13 PCT/1JS01/.13(98 contacting a side
wal | of anchtranmmitienferdatdn rdperding ohe press trhevhmigmpi2y 4% Wellady it pefts, edgdeof
the first hole, such that the nmaterial is noved along a first axis as the

si de watdntioflet 6@ Sithilgrlncsecont! FaBtklddRedY Hig b*aq{s&% rt]cgﬁ{o‘ﬁftm Rt 48

desired material rel ease nmechanismtimng based” upon I nedr novenent of

t he matefdsalit Rkt e | .Sa ho f elaim8 erein. the
si de vvat?ilmsnglt 1’? Ee gﬂ?lggegtgﬁfﬁ %&h@ﬁazenpa?if%e;mg%y lis%(rjlliérién%ftﬁp?%s’ e 8I°8Ht_.r&ie(5. The
met hod claim8, wherein the material release nechanismfurther includes
a material gripping nechanismin frictional engagenent with the material,

t he

[0023] In a preferred embodiment, the location device 58 uses the first
feedback device 62 to monitor the crankshaft 36 of the press mechanism 12. Next, this first
feedback device 62 communicates the angular position information of the crankshaft 36 to
the controller 60. The second feedback device 64 is mounted to the feed drive roll motor 38
and is used to monitor and communicate the angular position of the feed drive roll motor 38
to the controller 60. Finally, the controller 60 computes position error information based on
the required motion of the feed drive roll motor 38, and the measured actual motor angular
position. Controller 60 may also compute the réquired torque command for the feed drive
roll motor 38, based on the position error information computed above. This torque
command is sent to the motor 38. Also, the required torque commands, by definition, may be
used and/or referred to as the measured torque of the motor 38. Although the location device
58 has been described as monitoring the specific equipment discussed above, it is envisioned
and discussed in greater detail hereinafter, that this location device 58 may be used to monitor
and determine the desired material réleasc mechanism 14 timing and press mechanism 12

position based upon any of the physical characteristics of the stamping system 10 parts and
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nmet hod further conprising the steps of neasuring the linear novement of the
material gripping mechanismalong the first axis after the guide end of the
pi | ot posWPi'HiHg pin has engaged the first hole; and cor melTansongsdobe
l'inear novenent of the material gripping mechanismw th the desired
material release mechanismtimng. 11. The nmethod of claim38, wherein the
nat er i aFq¥ip@ENtineHdingsthe feadmechanisnl andake presd itseift one feed drive roll in
frictional engagenent with the material, the nethod further conprising the

steps of measuring0OMe angslifistabddain CFH%OS, tHeepfeaedt fiveNod alsb kiu@ks the
gui de end of the pilot positioning pin has engaged the first hole; an

_ | ng pin has er _ e ‘and
Trachan o L nge ranre S P8 BRI 5 R SR T T st BT

8, whergj : l.smincl.udes .a pre ram .t he pethod . furfher
conpri s?‘lﬁtgm%l gﬂg% @%‘Z‘ngﬁ :Bpggéasgu elcﬁ I?rﬂgallf ﬁg%?gﬁﬁz\é%ﬂfh%?rﬁf"{gei%ﬁ‘%gf rlfm .
"position.along the fjrst axis after the guide end o e pilot positi

Bi n has&é%’é‘heggdlei”ﬁs i éfhen@PB{lg amrghansmel 7at iThg niess msekanissn 12 pasition is
novenent of the press ramposition with the desired material release

mec hani B9Mtersfn gl he1abovaidesaribed deratibn devicenSs, may b eised tddetprmins the dbgitds m
further includes a crankshaft for driving the tooling mechanism the method
f ur t her timongp fars thegmiateeiab trelpsscOfmetimss 1420tol ReleB Jedntdct Mol tth© I Abrid1 NES.
crankshaft after the guide end of the pilot positioning pin has engaged the

h
first hpyicalBneheCdisired alling fdrlteleiRas Whaldaa Abr foo&?nze{c?%lﬁt%fthé Bﬁ(t)eg{a?q gshaft

with the desired material Telease nechani sm%#m ng. e ne of "claim

7, furt i Si . st e f: asur.i a, di st.ur bance r r oduced
o on ooy therliEReh Bt 98 24 Rind ne.nabgo%wmfh?m{oﬂgoﬁwaa; 5§3§\?e£ t%eh

1 ni i i | hanismtimn ased upon the
(rjrggglrj;ne%lt%ﬂgltg{ljf ggﬁi%lr ?xgq,tgg%le;élgse rn%ecﬁl%rsli%mn%% timling 1s correlated to thep press

mechanism 12 position. Overall, this will allow the material release mechanism 42 to

disengage the material 18, allow the pilot positioning pin 30 to contact the material 18 and
align it, before the material gripping mechanism 44 again contacts the material 18 and the
material feed mechanism 14 continues the feed. After the desired timing has been
determined, the actual material release mechanism 42 timing may be adjusted to the
determined desired material release mechanism 42 timing.

[0025] In the preferred embodiment, the strip material 18 is positioned
with the leading edge through the first die station, containing the punching device 26. The
press mechanism 12 is then cycled through one complete press stroke, with the punching
device 26 piercing or punching a hole 66 into the strip material 18. The material 18 is then
advanced by the material feed mechanism 14 a predetermined distance, short of the die
progression. This will position the material 18, such that the pilot positioning pin 30 is
located substantially above the previously punched hole 66, but slightly misaligned. This
condition is illustrated in Fig. 4, with the misalignment greatly exaggerated. In practice, this

misalignment is small, typically only .003 inches to .008 inches.
8




15. The method of claim 14, wherein the material feed nmechani smfurther

I ncl udes at | east one feed drive roll in frictional engagenment with the
materi al ,WOW&4¥e8 hod further conprising the step of nmeasuroTgudodasdyer que
exerted upon the feed drive roll afterfthe gﬁi Icle egg ofv\t/gelglzbgg 43 PO/ |
ositionin in has fully engaged the first hole. / -

SIT 1 73108 16, THD2Abt noBheoRerinBeR initencrdle (Rcesnmenkaniam 42 diroyghl Bwse
mechani sm further includes a material gripping mechanismin frictional
engagenwarking phrtioneofnthe exligament devicee?$)cabdf typichldy tiwongir asother doneplete qesf
measuring the force exerted upon the material gripping nechanismafter the

gui de esebkef white thé kontralRgido SRiunanduslyNasnifdtt e oGRGLYS el & ivenalie-
"17. The nethod of the claim7, wherein"the material feed nechani sm further

| ncl udeg,opyr MY, €fakn dhe Bﬁgfrﬁ%ieit 8£ ?tOC Elogaly, gﬂggﬁggl%w\ggﬁﬁ{lt rleg{lrt%}se e

the method further conpr eps of nmeasur

‘resista v t the ma Lal di.spenser after the guide end of the
oi ot phepeBal REETRD snddhe matsgah T rcforser IRiori Paal Higaedigpaion. niTH coHess
desired nmaterial rel ease nmechanismtimnmng based upon the material _

resi st affQEeRENt ob therpterialigrippmegamaghapism ‘%f? and W deer, drigieaollinrotois, dtidly aral

feed mechani smfurther includes at |east one feed drive roll in frictional
engagengping the materialnt&r Vélten thheresetclicld i§ womplete, therpontillag 60 halyt@phe of :
measuring the torque exerted upon the feed drive roll after the guide end

of the ipfdrmvatipw Fathersd agl PoriclaRs tBO arBemehNBf e fatdHal GeledRmE&LalsH 3bNY
the desired material rel ease nechanismtimng based upon the neasured

t or que. (idfudidd Shd RiAG %gﬁ)hgir Hednanidls ﬁﬂ}] Andi e @édeﬁgi@% r@g'tngofllég P?‘;ﬁ‘t g: s g‘

further includes a materi I ppi ng nmechani sm havi n _ Pi N
ey, o AR e B MR . ol ST B A BB Ao
conpri Svivlq'ege %:hrzeepi%t %gssitigrfli:ng pin 30 entered the strip 18. An example of this correlated data is
shown in Fig. 6. Finally, the material feed mechanism 14, specifically the material release
mechanism 42, is programmed to release the material 18 at the calculated press mechanism
12 position for subsequent press cycles. In this preferred embodiment, the controller_ 60
automatically sets the correct release point and stores the information for future use.

[0027] The pilot positioning pin 30 has a guide end 68, which is typically
beveled. When the press mechanism 12 enters the working portion of the tooling mechanism
17, the guide end 68 of the pilot positioning pin 30 is partially engaged with the hole 66. Due
to the misalignment, a side wall of the guide end 68 contacts an inner edge of the hole 66,
such that the material 18 is moved along a first axis (arrow B) as the side wall of the guide
end 68 continues through the hole 66. The desired material release mechanism 42 timing is
based upon the linear movement of the material 18 along this first axis B. Further, the linear
movement of the material 18 along tlu's first axis B after the guide end 68 has fully engaged

the hole 66 may be measured. The linear movement of the material 18 may then be

correlated to the position of the press mechanism 12, to determine the desired material release

9



measuring actuator position error after the guide end of the pil ot
positioning pin has engaged the first hole; and determ ning the desired

mat eri al WeI¥d¥d3 nechani smtim ng based upon the neasured Paatusat/@369posi ti on
error. 20. The nethod of claim 7, wherein the material release nechanism
further includes a material gripping nmechanismin frictional engagenent
with t hEceRanism 42 timing Hds glsa envisioned thab thsranghlag retadosofths fesd: drmsarelirdOng
the force exerted upon the material gripping nechanismafter the guide end
of the piused bpdbé linearimovement lofishengtegiel 18 meayf be sorrélaled;to ahdpokiti@r 6 tHeng
the desired material rel ease mechanismtim ng based upon the neasured

force. prbss highdminh 00, 1of detdraing the debiaddeiBtetiRerel@t& rethari$h @2 nifBC IS M
further includes a material gripping nechanismin frictional engagenent

W LN MfreBiBiailem 19 heleb O Srd o SRR haoflnl 8RR 8 £olRRS 10

material grippling nec mpositiron error arter pi | ot
‘positionin i n.has ful engaged the first hole; d determ ning . the

desi redg?rﬂ%égqr d ap |cgggi@¥%@h§ﬁi@?ﬁ%%ﬁpﬁ&%g@&@abﬁgntq ﬁ@eﬁ@agd & fesired
material gripping device position error. is WO (12/~59~3 PCT/USUL/.13lil8
22. Thematerpbeglesse weehamism 40481es.n t he | ocati on device further includes a

f eedback nmechanismin communication with the controller and the materi al

feed mechani sm f uf0R8) i rtlisicés envisienkddthavahe alidtutbahar forcé erodricbd dipour t her
conprising the steps of: nonitoring, by the feedback mechanism the

physi cagontdtd b teqiilod posiGorihg pire3( KRH kY mYRritO] § mADLRmeAREdC AXABOVE hisNT
the nonitored physical characteristics of the feed drive roll notor to the

control Jn@ésure%?’ent% g@z{l oCdetéhil Ok%zdcers%@ﬁ%ité?l%l?aeés%ergg%% is ﬁ]gﬁﬁé 's a

resol ver nechani s e met hod clarm wherern tf ocatT Vi ce
o PR TSR S efled BESP RS AE R0 10 thet WEHRLE 304 88 oFtid bilol Bosifioning ' ©

pin 30 has fully engaged the hole 66 may also be measured. Similarly, the force exerted upon

the material gn'bping mechanism 44 may be measured. These measurements may then be

used to determine the desired material release mechanism 42 timing. Material 18 movement

at the material dispenser 16 may also be measured and used to determine the desired material

release mechanism 42 timing. The torque exerted upon the feed drive roll 40, the force

exerted upon the material gripping mechanism 44, as well as the feed drive roll motor 38

- position.error may all be used to determine the desired material release mechanism 42 timing.

It is envisioned that the controller 60, together with appropriate feedback devices (62, 64)

may be used to monitor, transmit, and calculate the desifed release mechanism 42 timing

based upon any of these measurements.

[0029] Overall, the present invention is a stamping system 10 and method

for determining and adjusting the desired timing of a material release mechanism 42. When

using the controller 60, the present invention is an automated system, which eliminates the

prior art guesswork previously used by operators to set the material release mechanism 42

timing. This, in turn drastically increases productivity and reduces both operator error and
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includes a crankshaft for driving the tooling nechanism the nethod further
conprising the steps of monitoring, by the feedback mechanism the physical
char act erWOtREd¥48f t he crankshaft; and comruni cating the rranvosanashophysi cal
characteristics of the crankshaft to the controller. 25. The nethod of

cl ai m 24) erein the feedback nmechanismis a resolver nechanism 26. A

st anpi nGOSYRE BRSTRISF safety|EoReETBS-mat eri al , conprising: 19 WD 02/ - 4593
PCT/USQL/ . 131' I S a press mechani sm having a tooling nechani smconfigured to
punch holes in, of063i m sRappssént intentomdtterminks the prtise ippdss neHari®a ani sm
having a material release nechanismand configured to feed material to the

press nmegpiblly e §r8sk slide 23 tposifior St @hé ARrirAdHt dvic® 28R boiht rr%c nBlcCirR

mechani sm position and determne a desired material release ani sm

i M ng. L Th ' . Lm. 26, . rein the t.00ling nechani sm
Rl 1 ARS8 Ml 4 SR R Ut BT PTTIR
nch .pin .. The st

"wher ei n_t he .,ounchi.ng.devi ce i.s pi.ercin u . anpi ng.
system (‘)Vither& Iﬂgel %atflil,ap(ﬁﬁgPéﬁcﬁaqlﬂaalér%’ggl%rfﬁ%%%%ﬁ? l?i“tth%tsfrtl’o'ﬁﬂﬁe}"@]e{;?a'r nch
and die set. 30. The stanping systemof claim29, wherein the punch and die
set fur PIFEISC PBmbrassisscribed in detailphoynuicdetpmiinedoby theuroatrotler libashd kperethei n
the material; and a pilot positioning pin configured to align the material.
31. Theligtaamsi angukzy shevenehtsc bficentdis, compenenits anti esubcanporeatshad tensthmupinger
conprises a press ram 20

system 10. However, it is also envisioned that one or more sensors can be used and
positioned adjacent or in the vicinity of the punching device 26 or the alignment device 28.
Such sensors could sense contact or exact positioning of the alignment device 28 and/or the
punching device 26, and this information could be used to determine the material release
mechanism 42 timing. For example, the contact of either the punching device 26 or the
alignment device 28 could be sensed when an electrical circuit is complete, thereby
determining the timing for material 18 release. Also, sensors could be used to directly
measure the movement of material 18 to determine the timing of material 18 release.
Alternatively, the material 18 could be mechanically dithered (or moved back and forth) as
the alignment device 28 is entering the hole 66. Using the forward and backward contact of
sidewalls of the guide end 68 of the pilot positioning pin 30, the controller 60 could
determine the material release mechanism 42 timing.

[0031] Furthermore, although the aforementioned preferred embodiments
reference feed drive roll 38 and/or drive rolls in the material feed mechanism 14 and the
material gripping mechanism 44, it is envisioned that the material feed mechanism 14 could
utilize sliding gripper(s) for advancing the strip material 18 and/or sliding or stationary

gripper(s), as a part of the material feed mechanism 14 and/or the material gripping

mechanism 44 and/or as a part of the material release mechanism 42.
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WO 112/ ~59~3 PCT/ US(1 1/ ~3C98 32. The stanping systemof claim 26, wherein
the tooling nmechanism further conprises an alignnment device having a pil ot
posi ti oniWM@ pHF43onfigured to at |east partially engage a Fralesosusadked by
the tooling mechanism 33. The stanping system of claim 32, wherein the
pil ot positioning &Bn has_a gquide end configured to at |east partially
engage the hol e. $9032fhe ‘Thisipyengion yres bpemescribedrnith, refinenceitn thépreferrate end
of the pilot positioning pin is beveled. 35. The stanping system of claim
26, Wheremibadintratsre@bvioa modifeatensnerihdteraiond witl hecucNghés @pon deadingOind r ame
in pivotal relationship wwth a material feed nmechanismfrane; an actuator

conf i gunaderitanding ehé Neeqdidipt défane® destrptibh! Stt & iRedde@Nihaf tRUIARGEEY be
arrangenent configured to nove the pivot frame in a second direction; a

notor ¢ ' A d : : ment; and a materi al

gri ppi ng&rrsggﬁ%%f%rcnfu(rai“g%Y@cg?@g%aggﬁ%ﬁiﬁhag{%%g “frame and configured to
‘frictionally engage the material. 36. The stanping system of claim 26,
wherein the material feed nechanismfurther conprises at | east one feed
drive roll configured to engage and nove the material through the materi al
feed mechanismto feed the press nechanism 21 WO 02/ -~5~1.13
PCT/US(11/-43G)8 37. The stanping systemof claim26, further conprising a
mat eri al di spenser configured to supply material through the materi al -
rel ease nmechani sm 38. The stanping systemof claim 26, further conprising
a controller in conmunication with the material release nmechani sm and
configured to control the desired nmaterial release nmechanismtimng of the
mat eri al rel ease mechanism 39. The stanping system of claim 38, further
conprising at | east one feedback device in conmunication with the
controller and configured to nonitor the physical characteristics of one of
the press nmechanism the tooling nmechanism the punching device, the
material feed nechanism the material release nmechanism a crankshaft
driving the press nechanism a notor and a material gripping mechani sm 40.
The stanping system of claim 39, wherein the feedback device is a

12



resol ver nmechanism 41. A stanping system conprising: a press nechanism
conprising:. a tooling nmechani smhaving a piercing punch pin configured to
punch a P&+ he naterial and a pilot positioning pin cariguisdst o at
| east partially engage the hole created by the piercing punch pin; and a
press rrechzni sm crankshaft configured to sinultaneously drive the piercing
punch pi e pilot positioning pin; a material feed mechani sm
conprising: a frame; and 22 WO U2/ ~59~3 PCT/ US111/-43198 a feed drive
roll driven by a fieed\ dnetied rfol | detrimiing ntle Cetfect Uingidlgt 6 ANHRASIaANEIARVE
the material through the material feed nmechanismto feed the press

mechani gigchaisbes | i Lal rel ease nmechani sm
i hﬁleﬁa?f&é%cﬂﬁﬁ&ﬂ%f@nsﬁﬁﬁh?ﬁfeﬁg b

conprising: a pivot frame in pivotal at 1ron w'th the material feed

mechani sm fr ane; r_conf. ed to move the. pivot frame in a first
direction; a nut/g}r'(}:r@g/tag)r%sgr%e@ ltSI%(L:{ pglbapvé)aklpgpﬂﬁwglq RdoQHREINedRIRRL | n a
"second direction; a tor _configured . to drive the nut/screw arrangenent;
and a material gr FSBI'NYEE REFS DFChaysmPsiieRiached to the pivot frame and
configured to frictionally engage the material; a |ocation device
configured to nonfieteminimg, by ankeitioht dexirgutherdepiwed timimg forcthe neatérizd delelisiev e
roll notor angular position and determne a desired material rel ease
mechani swchanmmy rekesectoutnwithehamgietial apdsi ti ons, the |ocation device
conprising: a controller in comrunication with the material rel ease
mechani sm and contdraiiig e ARAkdd md:dial IRNLSE ndBHL AT inlifk °R° B RSN ST
I rst feedbac n"o

timng of the material rel ease nechanism a evi ce i

comuni gl Afmbdsitidshe control ler and

2. The method of claim 1, further comprising the step of adjusting the timing

of the material release mechanism to the determined desired material release mechanism

timing.

3. The method of claim 1, wherein the tooling mechanism comprises a punch
and die set.

4. The method of claim 1, further comprising the steps of:

feeding material through the material release mechanism of the material feed
mechanism; |

incrementally stepping a first portion of the material into the tooling
mechanism;

punching a first hole in the first portion of the material with a punching
device; and |
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configured to nonitor the angular position of the crankshaft; and a second
f eedback device in communication with the controller and configured to

moni tor tWeHYBar position of the feed drive roll notor.pcdusoThsoset hod
of claim1, wherein the working portion of the tooling nechani smconprises
the working portion of an alignnent device. 23 _ _

.A@A. A . AF. AS. . ABCran@maly atepping assecom sugpesaiSe/notticty oAgheAmateialurier ithe
a:s’7m

} xsni d_pubduigddvee] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cRa] ca] ca] ca] ca] ca] ca] ca]
c™a] ca] ca] ca] ca] c™a] ca]c: a] c: *a] cal] ca ; DT$i awd%hw2

)!'1{vqgl ga\ W ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*aU] ca] ca] calciil
cal ca] ca]ca] ca]ca]ca] ca]ca]ca]calcalcal!'! 7"""" NE###HH#H#IXSZ $SSYEVOVRBEEE) * #

2o/ . » _
gtgsﬁi d_ZU] ca] ca] ga]Tclzlg]"(l:eé % C(I:%ﬁnc%]ﬁé%}]‘eéacf%]gfémﬁ]ﬂ&ea‘c]tﬁpa‘ffca] ca] ca] caU] ca] c”a]

‘ca]ca]ca]caU]ca]calcalcalcalca]calcalca! 0111)5q95j:0:t:::;?

@]BB. ]C:DELH ﬂKKK}\/Nﬂ@k‘ﬂI‘% %ﬁf‘%ﬁ%ieh%%ﬁf%ﬂ]bé’éﬁl%a‘}ft%}%aﬁ]edaﬂecaU] ca] ca] ca] cau
] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] cal] ca] ca] ca
TTATRTTVWWN ZZ[\ [ [ :

\QWw\]p]]]]1]$"er”) _1___ zupkfalW]ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca]
ca] ca] ca] ca] ca] capcdhe ajetiajdcaf] daijc b) wiedreialthaiootihg aleeBadisalfeadradludesan.  ~ Da
QCaaaaaabkb| bbbAcccld| dde2eeee*fwf fff|w WEJCAY]ﬂh] ] ]cf‘g}[‘{lca] ](ia] 1(ia] cal ca] ca] ]cggf:?]gg
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determining, by the controller, the desired material release mechanism timing;
communicating the appropriate desired material release mechanism timing to

the material release mechanism; and

releasing the material by the material release mechanism.

8. The method of claim 7, wherein the pilot positioning pin has a guide end,

the method further comprising the steps of:

at least partially engaging the guide end of the pilot positioning pin with the
first hole;
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9. The method of claim 8, wherein the side wall of the guide end of the pilot

positioning pin is beveled.

10. The method of claim 8, wherein the material release mechanism further
includes a material gripping mechanism in frictional engagement with the material, the
method further comprising the steps of:

measuring the liﬁear movement of the material gripping mechanism along the
first axis after the guide end of the pilot positioning pin has engaged the first hole; and

correlating the linear movement of the material gripping mechanism with the

desired material release mechanism timing.

11. The method of claim 8, wherein the material feed mechanism further
includes at least one feed drive roll in frictional engagement with the material, the method
further comprising the steps of:

measuring the angular rotation of the feed drive roll after the guide end of the
pilot positioning pin has engaged the first hole; and

correlating the measured angular rotation with the desired material release

mechanism timing,
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after the guide end of the pilot positioning pin has engaged the first hole; and
correlating the measured linear movement of the press ram position with the

desired material release mechanism timing.

13. ”fhe method of claim 7, wherein the press mechanism further includes a
crankshaft for driving the tooling mechanism, the method further comprising the steps of:

measuring the angular rotation of the crankshaft after the guide end of the pilot
positioning pin has engaged the first hole; and

correlating the measured aﬁgular rotation of the crankshaft with the desired

material release mechanism timing.

14. The method of claim 7, further comprising the steps of:

measuring a disturbance force produced upon contact of the pilot positioning
pin with the material; and

determirﬁng the desired material release mechanism timing based upon the

measured disturbance force.

15. The method of claim 14, wherein the material feed mechanism further
includes at least one feed drive roll in frictional engagement with the material, the method
further comprising the step of measuring the torque exerted upon the feed drive roll after the

guide end of the pilot positioning pin has fully engaged the first hole.
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f10% (itre method further comprising the step of measuring the force exerted upon the material
gripping mechanism after the guide end of the pilot positioning pin has fully engaged the first

hole.

17. The method of the claim 7, wherein the material feed mechanism further
includes a materiai dispenser in ﬁ'ictional engagement with the material, the method further
| comprising the steps of:
measuring the material resistance to movement by the material disﬁenser after
the guide epd of the pilot positioning pin has engaged the first hole; and
determining the desired material release mechanism timing based upon the

material resistance to movement.

18. The method of claim 7, wherein the material feed mechanism further
includes at least one feed drive roll in frictional engagement with the material, the method
further comprising the steps of:

measuring the torque exerted upon the feed drive roll after the guide end of the
pilot positioning pin has engaged the first hole; and

| determining the desired material release mechanism timing based upon the

measured torque.

19. The method of claim 7, wherein the material release mechanism further

includes a material gripping mechanism having a material gripping device actuator, the
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pin has engaged the first hole; and
determining the desired material release mechanism timing based upon the

measured actuator position error.

20. | The method of claim 7, wherein the material release mechanism further
includes a material gripping mechanism in frictional engagement with the material, the
method further comprising the steps of:

measuring the force exerted upon the material gripping mechanism after the
guide end of the pilot positioning pin has engéged the first hole; and

determining the desired material release mechanism timing based upon the

measured force.

21. The method of claim 7, wherein the material release mechanism further
includes a material gripping mechanism in frictional engagement with the material, the
method further comprising the steps of:

measuring material gripping mechanism position error after the guide end of
the pilot positioning pin has fully engaged the first hole; and

determining the desired material release mechanism timing based upon the

measured the material gripping device position error.
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10% & ( hurfhed Hdiulles ) feed (dHIUréll motst, tHemiéthddSRkthér comprising the steps of:

10Q #109&' ()-310%& ()-M 109 ()- 10t 10t 10tf;10% & ()-1710% & () -
ssCt[ttt=udEbC monitoring, by the feedback mechanism, the physical characteristics of the
feed drive roll motor; and

communicating the monitored physical characteristics of the feed drive roll

motor to the controller.

23. The method of claim 22, wherein the feedback mechanism is a resolver

mechanism.

24. The method of claim 7, wherein the location device further includes a
feedback mechanism in communication with the controller and the press mechanism further

includes a crankshaft for driving the tooling mechanism, the method further comprising the

steps of:

monitoring, by the feedback mechanism, the physical characteristics of the
crankshaft; and

communicating the monitored physical characteristics of the crankshaft to the
controller.

25. The method of claim 24, wherein the feedback mechanism is a resolver
mechanism.

26. A stamping system for working a material, comprising:
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configured to feed material to the press mechanism; and
a location device configured to monitor the press mechanism position and

determine a desired material release mechanism timing.

27. The stamping system of claim 26, wherein the tooling mechanism further

comprises a punching device.

28. The stamping system of claim 27, wherein the punching device is a

piercing punch pin.

29. The stamping system of claim 27, wherein the press mechanism further

)

comprises a punch and die set.

30. The stamping system of claim 29, wherein the punch and die set further
comprises:
a piercing punch pin configured to punch holes in the material; and

a pilot positioning pin configured to align the material.

31. The stamping system of claim 26, wherein the press mechanism further

comprises a press ram.
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33. The stamping system of claim 32, wherein the pilot positioning pin has a

guide end configured to at least partially engage the hole.

34. The stamping system of claim 33, wherein the guide end of the pilot

positioning pin is beveled.

35. The stamping system of claim 26, wherein the material release mechanism
further comprises:

a pivot frame in pivotal relationship with a material feed mechanism frame;

an actuator configured to move the pivot frame in a first direction;

a nut/screw arrangement configured to move the pivot frame in a second
direction;

a motor configured to drive the nut/screw arrangement; and

a material gripping mechanism rigidly attached to the pivot frame and

configured to frictionally engage the material.
36. The stamping system of claim 26, wherein the material feed mechanism

further comprises at least one feed drive roll configured to engage and move the matenal

through the material feed mechanism to feed the press mechanism.
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38. The stamping system of claim 26, further comprising a controller in
communication with the material release mechanism and configured to control the desired

material release mechanism timing of the material release mechanism.

39. | ..The stamping system of claim 38, further comprising at least one
feedback device in communication with the controller and configured to monitor the physical
characteristics of one of the press mechanism, the tooling mechanism, the punching device,
the material feed mechanism, the material release mechanism, a crankshaft driving the press

mechanism, a motor and a material gripping mechanism

40. The stamping system of claim 39, wherein the feedback device is a

resolver mechanism.

41. A stamping system, comprising:

a press mechanism, comprising:

a tooling mechanism having a piercing punch pin configured to punch a hole
in the material and a pilot positioning pin configured to at least partially engage the hole
created by the piercing punch pin; and |

a press mechanism crankshaft configured to simultaneously drive the piercing
punch pin and the pilot positioning pin;

a material feed mechanism, comprising:

a frame; and
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a pivot frame in pivotal relationship with the material feed mechanism
frame;

an actuator configured to move the pivot frame in a first direction;

a nut/screw arrangement configured to move the pivot frame in a
second direction;

a motor configured to drive the nut/screw arrangement; and

a material gripping mechanism rigidly attached to the ptvot frame and
configured fo frictionally engage the material;

a location device configured to monitor the crankshaft angular position and the
feed drive roll motor angular position and determine a desired material release mechanism
timing based upon the angular positions, the location device comprising:

a controller in communication with the material release mechanism
and configured to control the desired material release mech.am'sm timing of the
material release mechanism;

a first feedback device in communication with the controller and
configured to monitor the aﬁgular position of the crankshaft; and

a second feedback device in communication with the controller and

configured to monitor the angular position of the feed drive roll motor.

42.  The method of claim 1, wherein the working portion of the tooling

mechanism comprises the working portion of an alignment device.
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