Speci-f-catton-as-at:—18-May-2064- METHOD AND- APPARATUS FOR DETERM-NI-NG-AND - -
SETTI NG MATERI AL RELEASE MECHANI SM TI M NG FOR A MATERI AL FEED MECHANI SM
BACKGROUND OF THE INVENTION 1. Field of the Invention *166166* [0001] The

present invention relates generally to stanping systens havi ng mat eri al -
feed mechani sns and, in particular, to a net hogaéﬁ@i@psaﬂa&&_f_é@ﬂ
determining and setting a material release nechanismtimng for a materi al
feed mechanism 2. MODtANﬁﬁpmﬁTWs'mRﬂﬂTdMﬁlNEyp' cally, parts

made with an autom@smmc MARESERI UREL EAQE@VLEW' ve die set. The
progressive die set MEBANEHOR ﬁA%bglﬁ%Eﬁ%ﬁan fp typically

containing at |east one pi erC| ng or formng p mat i n di e or dies.
-Continuous strip nmaterial, fromuwhich the part wi Il be nade,

inor erent al [y fed through | feed SWHWHMWIIHWIIWHI

station with an aut onat ed jiemms
intermttently noves the strip materi al a d| st ance, correspondln ot

di stancé- be L S station, while the die set is open. This

mechani smthen stops the material at_ each station when the die set closes.
Exanpl es of pri or“ﬁpﬂ ra{T8¢ Peprent énvantinaolales sprsTatixyto smpingubigienhaying  Pat ent
Nos. 5, 755,370; 5,868,296; 5,915, 293; and 5, 808, 465. [0003] Alignnent

devi ces mﬁmaé&mnﬂcyamﬁ@daﬂdnl@agm@%e%)sﬂ methet] andsappatabus fpodstermamng frel strip
in the die set for each subsequent operation nore accurately than is

possi bl ectting & imatduizl rwkeermedhafien dmieg foaainsenallfsed mestansommonl y-used and nost
easily understood alignnent device is a tapered or bevel ed point pilot
posi tiom.ng DescriptiomofthelPabi At of such pins. The pilot positioning pinis
nounted i-n the noving,-usually the upper, die shoe. Typically, a hole.of
~slightly larger diomoet er Typiaaly, Ipertsdmaaet»ﬁh affaufoRfitddl dtahpif@piekd GMiZRGR Pin IS

plerced in the

progressive die set. The progresswe die set uses multiple stations, each station typically
containing at least one piercing or forming punch and a mating die or dies. Continuous strip
material_,' from which the part will be made, is incrementally fed through the die .set,
progressing from station to station with an automated feeding device. A material feed
mechanism intermittently moves the strip material a distance, c'orrcsponding to the distance
between each die station, wﬁilc the die set is open. This rxicchzmi_srnﬁcn stops the material at
each station when the die set closes. Examples of ﬁrior art material feed mechanisms may be
.fOI.'lnd in U.S. Patent Nos. 5,755,370; 5,868,296; 5,915,293; and 5,808,465.

[0003]°  Alignment devices are commonly used in a progressive die sef- to
position the strip in the die set for each subsequent operation rﬁore accurately thaﬁ_ is possible
with the material feed mechanism. The most commonly used and most eaﬁily understood
alignment device is a tapered or beveled point pilot positioning pin or a plurality of such pins.
The pilot positioning pin is mounted in the moving, usually the upper, die.shoc. Typically, a
hoie of stightly larger diameter than the diameter of the pilot positioning pin is pierced in th'e.
continuous strip material in a first station during the fus.t closure of the die. The automated

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

LT

*ACTION*



the die. The automated nmterial feed nechani smthen noves the material a
predet ermi ned di stance corresponding to *ACTION* Specification as at: 18

May 20044 the distance between subsequent die stations. Upon subsequent
die closures, the pilot positioning pin, whi ciileﬁl@ﬁﬂéﬁg@t—&ﬁﬁer@ih t han

t he wor ki ng punches, enters the hole created by the punch and |ocdtes the-
mat er i ceur at [ i k.ot [ tiy@nin i ns e used at. any
number até? adg%%scgc?ggﬁmof?lg%%frgt (lhgnséa%g%'n [290 eglbg%qt”e?tﬂg%p?q?%‘f“pgﬁ Pi%ni ng
pin, or_other ali ent .device, tpo effectivel sition the material
accur atEPYOTRE ’},g&,. 15)10R8SE Wﬁ%tﬁé d Pﬁ?&mg B‘I“{%ﬁ&%iegtﬁrsi ‘E’%hﬁfz iCfFaBA t he
strip r@}ﬁgrial T(?e timng of the rel ease.-function of the material feed
mechani § Rutchagd fogptes thg nafrrishacliiely-el ease may allow the material to nove
out of position too far for the pilot positioning pin to be effective.
Al ternatively, if000Ak ndlilef pesitiongmgpinseratals usad rleiny avmber dfsubssquenpdiermat er i al
too late or not at all, tension will be developed in the strip material. .
when t hsgatiops.| de opdssifer thei pilpt piositiening pin, tdreothmy| alignmbmtsdavivg, caefetibedl e
deformation with resulting inproperly positioned material. This inproperly
posi t i qrsitiomeiteanatatialaicturatelyyithe maverial fired ufie@binisoe ikt rehduisimedeasd deand can
darmage the pilot positioning pin as well as the die set. [0005] Various
met hodsstf meehsiasrhegining o theirplefmRtfandtiah of BRMAtbeal Teddehiéckhnisdlié Biticay

mechani smare well known in the prior art. Typically, these.nethkods utilize

cans, @igrefiMhietdRAS mBY aleW itRdImalkiiPlo A8V 6@Sof PRAIAOLO T BHkHERIGY exists
for both setting and - maintaining precise material release nechanismtimng

bet ween,dsitignifB Rl iAbe EAGHVEEANRRBMIyARGhd BRteRbPfERd Rk RLESS ' anpl e,
- see Unirk{'ed Iél?gipes Pat ent No. 5, 7230, 491, Furtther ITDI‘-E?&C?’]I.S treelééaﬁ%\so égy. '

Pr ovi degrf Barekifif B4 of 86 A'aliORndibn btk 68 3Eveldph B theiriy Flateri@PwAea @BV SN ent

pilot positioning pin enters the hole. This may cause bdle deformation with resulting
impr_ope.rlly positioned material. .This improperly positioned maieﬁal will cause the
manufacture of malformed parts and can damage the pilbt positioning pin as well as the die
_set.l | o |
[0005] | Various methods of releasing the strip material from the material
gripping mechanism Are well known in the prior art. Typically, these methods utilize carﬁs,
" air cylinders, or various other devices. Technology currently e.xists for both settiné and
maintai_ning pfeci;e material release mechanism timing between the material feed mechanism
and the stampipg press. For exﬁmple, see United States Patent No. 5,720,421. Furthermore,
this technology provides for infinite variation in release timing, as well as a. convenient
meaﬁs for adjusting this timing: However, no technology exists for determining the precise
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 th.e material

feed mechanism 'should release its grip on the strip material is difficult due to two primary
| 2



_n,e_a_n.s ..... f.o.r_ad_]_.u.s_trng t hIStlm ng l_,bmver, nO t echnologyex 'Sts_.for_ A,
determ ning the precise press slide or press nechani sm position when the

al i gnnent device contacts the material and the material gripping nmechani sm
rel ease should occur. [0006] Determ ning the precise point in the press
stroke when the material feed mechani sm' shouPRFH spal 18May 26045n t he
strip material is difficult due to two primary 2 Specification as at: 18 - .

May 2004roukned! e, tfei dithmehNBevitd BNIRRALAREEEE th S bogidnlvhién \RERI§d 1n a
position which nmakes it difficult of inpossible to visually inspect.

Second, 4ifennat Ui.f'rﬁ)o% bI& th | MUhe det/ enSecB?gf r@gilﬁ%e Sc}faFDﬁMter QS venTakES 11

| -
) . in neo
difficult to preci ser p05|t|.02 t e press e 1 n smal I ncrenent's. The:

process Vi th Lde din.small .ipncrenental novements i s called
P oh ngtetiics Bmblig. LS 3ads BB hstrssl SR, B rERy S *the
press cl.utch for._ short periods of tinme, .This causes a notion that is very
errati c "SIk cip[roqafsfcfhr%qﬁugg thg press slhidedp spall Seramepial modepedsis callgdde, i n
order tq verify the correct position of the alignment device relative to
the stri PehEEeP dreeingendils prcomplishedihy repestedienaasementenit thererepoelatch omest
illustrated by exanple. 100071 Current nethods exist for determning and
set t i ng shork Pe@ds of thmenpThig icapsep @| matian thatisayens ematiordndgmakegtit difiadt teet hods
typically require the press operator to |ocate the. material in the die in
a posi t ipoasisalyi positiph Ithe pickoolidehen prder ¢d merifyfthe kerréohipbsition bb ket dliggmeitol e.  The
operator nust then effect novenent of the press ram to-clos&'the die,

pi er ci ngletibe relitoeat i thg stupl matenalt h&herdifbeulahaturthef thetcerresstl metbodshie rbest
progressed a single progression, thereby positioning the material

cor r ect lijustrated by exsinipiee al i gnnment device to contact the material on a
subsequent closure of the die. The operator then "inches" or "bars™ the

press to the poinfoet] Woweéntt hethod exiseforaldigmmang e VictRgh@ei dasretto

.contact the material. The point at which the material alignnent device.

begi NS GRALRE teidikd MedtARishBIRInE Mut itifesé! feBlotd PR alYy fdaié bhePress operator to

| lc;éatg the material in the die in a position which will allow the piercing of the initial loca_ﬁng'

hole. The.operator must then effect movement of the press ram, to close the dié, -i:aiercing the
locating hole in the matenal. The material is then progressed a single progression, thereby
positioning the material correctly to allow the alignment dcvi;:_e to contact the ma-ten'al on ;1
sﬁbsequent closure of the die. _ The operator then “inches” or “bars” the press to the poi.nt at .
which the material alignment device begins to contact the material. The point at which the
material alignment device begilns. 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 alighment device begins to contact the
material, the operator then adjusts the material feed mechanism to release the hold on thf;
m.aten'al at this point or slightly before this point in the press stroke. This process is then
repeated and adjustments are made unﬁl proper timing of the material release mechanism is

verified.



the material, and feeling for resistance to novenent of the materi al
provi ded by the alignnment device. Having determ ned the press position
where the material alignnent device begins to contact the naterial, the
operator then adjusts the material feed nechan?Resiicdionas dskeMend00d| d on
the material at this point or slightly before this point in the press

stroke. This process is Eﬁgl.r@{? @ﬁﬁ%ﬁnﬂ tments are made until
- proper timng of the rratts' Sﬁtﬁﬁ OL1L§is verified. 3 -
Specification a - 18, May, 2004 SUWMVARY THE | NVENTI ON [ 000 It is,
therefore, an oi?@ﬂ of ! theMEFRL R ¢ g;éﬁ{%ﬁpfeacrﬁr%mn&gnéo I¢fod for
determning the correct tim n%_ qf tag mat erial rel ease mechanism It is
anot hepetheh for Jetegminingaths cagest Hmpg, 8hiif el Frlenss sechaniset hiids mstheset ti ng.
the correct timng of the material- release nechanism It is a further

obj ectobifct ©of dhpresanitinyentieh te erPvids Hmethiod dop petting, thsneprset mingeeh thor
accurately determ ning rel ease nmechanismtimng. It is a still. further .
obj ectmaerialirelepseemesttanismy ehitis @nfurthermbeet dé the presehothvantibnatopapatieant hat i s
capabl e of disengaging contact with a material immediately prior to
engagedusthatéy/ sytena forgocmratlydizwinaming(10RE2] mddheniphaeing. [triyentiildadieacl udes a
met hod for determning the correct timng of a material release mechanism
of a nedjestid tht gResere eii@fliciMo ipAiidedh NEethdte an® laPFatd ‘thdt 1 Rpsdld @ a press
mechani smt hrough a.working portion of a tooling nechanism--(2) nonitoring
t he pr@sshohRed et W Sintdt @1l inrAddislal BFOT ©BieAfage¥ntdy! AGREIRG dEMiLe, the
desired timng for the material release nechanismto rel ease contact with
the material; andodod) By pebalkiinentibe iHASAGCH HRLSS il dbelBRag @EChani sm
‘timng to the press nmechanismposition. ‘In another enbodi nment, the nmethod
al S0 | OtelGin N ShELrifl roiBflk Ydchdihnt Ba blalEriADEp] nlebfuni iR il dilg hEL CaSE

mechanismto tRe determ ned desired materi a ease nechant smtl nr ng.

steps of: (1) cycling a press mechanism through a working portion of a tooling mechamsm;
(2) monitoring the press mechanism position; (3) determining, by a location device, the
desired timing for the matenal release mechanism to relcase.c_ontact with the material; and 4)
correlating the desired material release mechanism timing to the press mechanism position.
In another embodiment, the method also includes the step of adjusting the timing of the
material release mechanism to the determined desired material rclease'méchanisrn timing.

(0010] The prescnt_invention is also directed to a stamping system for
working a material. This stamping system includes a press mechanism conﬁgured.to punch
holes in the material. The stamping systerﬁ also includes a material feed mechanism having a
material release mechanism for feeding mateﬁal to the punching mechanism, and a location
device for monitdring the press mechanism position in determining a desired material release
mechanism timing.

[0011]  The present invention, both as to its construction and its method of
operation, together with additional objects and advantages thereof, will best be understood

from the following description of specific embodiments when read in connection with the

4



working a material. This stanping systemincludes a press nechani sm
configured to punch holes in the material. The stanping system al so
includes a material feed nechanismhaving a material rel ease nechani smfor
feeding material to the punching mechani sm anzpesifitaliones #n18 Maw2Q04 f or
monitoring the press nmechani smposition in determning a desired materi al
rel ease g iREhREAMWFihgd Ng. [0011] The present invention, both as to its
construction and its nethod of operation, together with additional objects

and advant ages t her eof o‘oﬂ%@rvﬁmr—remﬁgm the foll ow ng
description of specifi C;%'!Em 2N W{N@‘@ectl on with the 4

"~ Specification as 8 2004 ac drawi ngs. BRI EF DESCRI PTI ON
OF THE DRAW NGS [g@ﬁf FFE 175 Aide SefiepAte ‘ﬁ%%gf R SUAPPIRG SYF 26foy Bty system
according to the present |nvent|on [0013] Fig. 2 is a-front view of a

mat eri al B@Eﬂnﬁ%ﬁ‘gwpsm of the stanping systemin Fig. 1; [0014] Fig. 3 is
an edge view of the materjal .feed mechanismin ; .[0015] Fig. 4is. a
si de schematic vi &0} . aFigdlif ﬁ&OPrb‘emiﬁf%m%webﬂm?wgchawmtqﬁ@emtmm |
‘invention; 100161 Fig. 5 is a flow diagram of a nmethod according to the

present systnmemflgoh and 10017] Fig. 6 is a 'graph of press nmechani sm

position versus material position. DETAILED DESCRI PTI ON OF THE PREFERRED"
EVMBODI MENTS [0014] Fxg 3 is an edge view of the material feed mechamsm in Fxg 2;

__. -~
iy

[00];5.] Fig. 4 1s a side schematxc_ view of a tooling mechamsm acco_rdi_ng
to the present invention;

[0016] Fig. § i; a flow diagram of a method according to the; present
ihvention; and | |

{0017] Fig.. 6 is a‘graph of press mechanism position versus material
position. |

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] As illustrated in Figs. 1-3, the present invention is directed to a
stamping system 10,'. which includ.es. a press mechanism 12, a material feed mechanism 14
and a material dispenser 16. The material feed mechanism 14 is used to feed an elongated
strip of material 18 from the material dispenser 16 through the materia'I feed mechanism .14
and into the press mechanism 12. This press mechanism 12 typical_ly_ includes a tooling
mechanism 17 ha\;ing an upper die shoe 20 and lower die shoe 22. The upper die shoe 20 is
mounted to a press slide 24 in the press mechamism 12. The upper die shoe 20 of the tooling
mechanism 17 has a punc.hing devitlzc 26 and an alignment device 28 mounted on its
underside. The punching device 26 is constructed so that it is capable of piercing or
punching the material 18. In the preferred embodiment, the alignment device 28 is a pilot

positioning pin 30. As discussed above, this upper die shoe 20 is mounted to the press slide
5



~-10048%+-As—+}+Hust Fat-ed i--n----F-i--gs— co-fe B the- pre sent—-nventi-on-i-s-di-rected-to-a — .
st anpi ng system 10, which includes a press nechanism 12, a material feed :
mechani sm 14 and a nmaterial dispenser 16.. The material feed nechanism 14
is used to feed an elongated strip of material 18 fromthe nmateri al

di spenser 16 through the material feed mechani2recifigalion anal: 18ay 2004 press
.mechani sm 12. This press nechani sm 12 typi cal I y includes a tooling
machanlzgm 1Z I}g.\ﬁ!l ng_an l{lg rd?}' e .sh 0 and |l ower die shoe 22. The upper
die shée FYtd rFBdHPVeea § d3PG43 TORCTEIoRh Iger Hie Hoads. dbeHowerstie 12 The
upper dh %{mg f the tqoling nmechanism 17 has a punching device 26 and
an al i ghtfe g’\?ltﬁ mﬁgn"r?BHHiI%d7dﬁ"}°E~‘§tedlﬁ?léépbtedélatﬂ%ngldbcmpmgedim/ace 26 is
constructed so that it is capable of piercing or punching the material 18.
I'n t he PréPErsRad ¥nbodi ment, the alignnent device 28 is a pil ot

positioning pin 30. As dlscussed above, this upper die shoe 20 is nounted
“to the press sli 9195, %@md&r@hﬂBmypmﬁll}atbut 18t bjus@04 in 2k WmnCHE ai N turn,
noves. up and down in relation to the lower die shoe 22. The |ower die sh_oe

22 of thetinuoad strip, is¥ahtaring mokés bawsaiitk egpératiastoel2ota0 1 RiWer 32 dbgi dl y
mounted to a fixed press bed 34. [0019] The material 18, typically, but

not exabkuSuniedrythe press Mechais 107alsd inlRdHs lalHeiQbiSha% el dbr MOVES
bet ween the upper die shoe 20 and the 'l ower die sh a‘h(%lﬁafﬁe%urtgﬁl Qgrthe

press mRRBand §fébslauﬁlzs;otowafalstaﬂ&%»@y%nv%re 1'3@\4# B o &9”&%@@%& n§% 0 drive
or nove the press slide 24 towards and away romt 1 OWer . di e shoe 22, as

represepbedy bxs d@_trafléH/Yn'%x%sA? Bdfhte%dt@rgll :ﬂ{%d Eﬁ&ﬁamsl%gd, uicn.l%egm ?Zﬁ% d%lvg é‘ﬁg o m)t or,

mechani sm 14 i ncl udes a T eed dr| ve ro Aot or ca

sl S L
mec han'ﬂ?e%ﬁ&xi] 1§ ltllﬂ'g@& tfe x%te%' tgéd rg hm%gmrig -
| | [00201 A méten'al ‘release mechaniSm'42 includes a material gripping
mechanism 44, which works along with the feed drive roll 40 to grip the material 18.
Typlcally, this material gripping mechamsm 44 is a secondary dnvc roll. The maté.rial -
gripping mechamsm 44 is mounted in a pivot frame 46, which is pivotably mounted to a
material feed mechanism frame 48. The matérial release mechanism 42 also includes an
actuator 50, typically pneumatic, capable of applying downward prcssuré on the pivot. ﬁ'z;me_ :
46, thereby allowing the material gripping mechanism 44 to grip the material 18 between the
maternial 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 incluéies 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. 1t 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,
6



'“"ﬁ’E'G'h“aﬂi""S'ﬂ‘i:"44;"‘—V\7|“l‘i' ch-works-al ong-with-the feed drive-reolt-40-t-o-grp-the — _
material 18. Typically, this material gripping nechanism44 is a secondary

drive roll. The material gripping nmechanism44 is nounted in a pivot frame
46, .which is pivotably nmounted to a material feed nechanismfranme 48. The
material rel ease mechani sm 42 al so incl udes anSeesifeatign gy atsl May Q4| | y

pneumatic, capable of applying downward pressure on the pivot frame 46,

t her eby tf@lst ﬂ%er Qﬁj lizi ﬁlaludélr 'IQ%'&BQ d%%}f?g; :_llaﬁqréfe%gcgr 90&1@81}% ¢ er I al 18

bet ween t he ial gripping nmechani sm4 eed
[ 0021] ﬁ)%a ec{év{c gxrg:lud%S a $ntﬂo§§raé[0stg%fe nc\)\j'gt%{'s Eggrg%grgécgté&e ’Tg%g&bﬂ?ﬂ' %{qeﬁgt es

nechanlsm
with a t 56 t he ane the pivot frame 46 against .

ef.fecti
the f or SHCTBRS 4‘%8?5&“ ging [oF the piegal § g‘é%e{%@hé‘l&%\ﬁzﬁﬁ relfAge FRRtach i
arrangement which allows the materjal gripping nechanism44 to nove away
fromth ef%"éﬁﬂ"&rﬁvéﬂﬂgm %CODEfﬁE?reﬁ%anqe &R Hi§ qorelaien petyeenthadesited t he

strip material 18. [0022] In order to determne a desired materi al rel ease
nechani F#ferirkieiepse recchamen 142 imingntoa theapress] geghapis@002 positien.stripiaty syst em’
10 al so includes a location device 58. In the preferred enbodiment, this

| ocat i opnvdveriedgh®88hé¢ lochtipgatevige 88 moalwlel afirsbEedtaak davics thcSmbﬂnmr,pd’oﬂﬁﬁ :
mechani sm 12 position and determnes the desired timng for the material

r el easeamk chesniis nfd@nation redaedisg theoptesc tnevhdniym 12 eas, well esiial pakS, toFthet her,
this controller 60 can performthe correl ati on between the desired -

mat er i akontiotlbe6k eSimbiAgNa SatbAL fdeitick @etite B enaprRSKedrBL RidfikdtoliéctR@gi ti on.
It is also envisioned that the | ocation device 58 include a first feedback

devi ce G2nshft HRMNEGSD ref@bing te maAAEHAI Fded Reelhdnidn? | HaA® ]t bits! BURY hnftgnd-ne press
mechanism 12, as well as ifs parts, to the controller Simlarly, a

second B@edback devi ce 64 may be used to nonitor, coIIect and transmt
i nformation regarding the material feed nechanlsn114, and its parts, to the

.controller {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
‘fcedback device 62 communicates the angular position information of the crar;kshaﬁ 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 controlier 60. Finally, the controller 60 computes position error information based on
thc 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 dﬁvc
roll motor 38, based on the position error informétion computed above. This. torque
command is sent to the motor 38. Also, the required torque cbmmands, by definition, may be
used and/or referred to as the méasu:cd 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 matenal rélease mechanism 14 timing and press mechanism 12

position based upon any of the physical characteristics of the stamping system 10 parts and

7



60 (-0023])-+-A—a-pr ef erred- enbodi ment - t-he-t-eeati-on—devi-ce--58 -uses-the-first—
f eedback device 62 to nonitor the crankshaft 36 of the press nechanism 12.
Next, this first feedback device 62 communi cates the angul ar position’
informati on of the crankshaft 36 to the controller 60. The second feedback
device 64 is nounted to the feed drive roll itiegion 18 4t o

noni tor and communi cate the angul ar position of the feed drive roil notor
38- to the contraolle 0. Finally, .the contrqller 60 conputes position:
error eﬂH‘PE‘FWat"ic[B’ﬂ“E elredmechansm g he RessiStlf-on of the feed drive roll
motor 38, and the nmeasured actual notor angular position. Controller 60
may al so conput &Rk r fguilluswated ity diée. chntharmieseat invertidnealgo drglydes 2 ol | not or
38, based on the position error information conputed above. This. torque
conmmancethas foedetenmning ghengireset t8BIng Af the matérial relepst mechanismgide lnondeamads, by
definition, may be wused and/or referred to as the nmeasured torque of the
not or d8&rmifk ttie tigling, hie prossahedhanisie IR de cyd3&i thamgh dlenwetking rpohiia efthéroni t ori ng
the specific equi pment di scussed above, it is envisioned and discussed i.n
- gr eat efightgémidevitersi srafht adoligh@tchidism 170C The PresslenecEisad 12Rysilien ysed to
monitor and determne the desired material release nmechanism 14 timng and

press ARGRAR SMheldovRasiclibidbaraticRe B any Bf ullqo RE%shiRaLaRLaFt eri stics
of the stanping system 10 parts and 7 Specification as at:. 18 May 2004

equi PRfife (jtmeumamaf hGeds el MBRARMS Y alithst Q@anEt_eé'ﬁT it!éé Sakerial A824] As

illustrated in Fig. 5 the present invention also includes a nethod for

det er f@%&ggﬁ@&&%& ﬂﬁ-x:in _ {O%Q%S?Tstlh‘gﬁgm)ebh@ to rcﬁﬁt‘iésﬁgﬂmg m%?jendg 14. In

- order rmne t ress’ mechani sm s cyc t hr ough

th ki . ti .of ,§ he . al.j - . [ i hani

(e Y0P 9B A0l 2415 i AL MBI oK SR lorlih 381 10, TRE AT ST

| ocati-pn devi,c 58ma'_b used to eternii4n- the .desired, ti 'n%for t he
TR ol

mat er | SFETPEEE LGS mA2% FFEER e 'S vﬁofrﬁlafﬂeto 4t 1s.
| mechanism 12 _position. Overall, this will allow the materi;dl 'release.fnechanis.m '42 to -
disengage the material 13, "_allow the pilot positioning pin 30 to contact the material 18 and
align 1t, bcfo%e the mateﬁal gripping mechanism 44 again contacts the material 18 ané’ te
material feed mechanism 14 continues the feed. - After the desired timing has been
determined, the actual -materiai 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 ié 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 predéter_mined 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



with the material 18 by the alignnment device 28, or in this enbodi nent,

the pil

ot positioning pin 30. Next, the determ ned desired nmateri al

rel ease nmechanism14 timng is correlated to t ess nechanism 12
position. Overall, this mnll allow the materi & —Fgﬁﬁégé—ﬁe3¥%ﬁ¥§#F42 to

di sengage the naten

t he mat
'agaln c

act ual

allow the pilot positioning pin 30 to contact

erial 18 alfg2ol gal i Ehe mEXt Hen &y to FYFée kst RiEsSamehianisty by tireeshatlies m 44

ontacts the material 18 and 1." materi al feed nechani sm 14
cont i nua¥rleipg perien of Ayer abeniget dedicE R8dand; twmjlmta@usbewonm&eepmmmke,t he

mat eri al rel ease nmechanism42 timng may be adjusted to the

det er m méule desiontrdllgrflematane@islyasenitoectha ppstondds the fhed grivé B0DMAtor B8.t he

preferr

ed enbodi nent, the strip material 18 is positioned wth the

| eadi ng

edge t hioheghthé bppek idiesthoel 2@ .chised, ittepiloc poditioninggin BD enfers b ipRguieicd G6le26. * The
press mechanism 12 is then cycled through one conplete press stroke,

the punghj 4@ thelptetiel Boisgoreédintda GhalpUpSdd pogitian NThi cBes HoVerhélf o tel P
material 18. The material 18 is then advanced by the material feed

mechani
will po
Iocated
msalig
gremly
on

The nex
portion
st roke,
the fee
positio
forced

sition't

$tdterinf g %eﬁ %ﬁéﬁsnnad afll HcPfEE dnﬁchﬁﬂlt metor BREWHIcR arPBR %{ﬁ‘ga{eo

mat eri al such that the pilot positionin

n hi's con 1 on rated I n

nlsal

“With

n. This

30 is

c5Hbal 8 it dye Péé?c%é?@llsl o&;{,ﬁ&y%ycmﬁg}e& ke ttmaldant v

I gnnment

g ?ge'a%ﬁgﬁr Bt %“f@%Z%a.; %%%”Eéﬁﬂsﬁlh%f: mda%ﬁlﬁca'[ 0b26)
12
t%?eq&ﬁg‘qéﬁ%méﬁeeseé@?eﬁé 88 e E"rv?% BRFF 38 HRRAGHIA A REERe pr ose

lil.e t

|| er..60 |nultane us. nitars the position of
st By | et fetaghinidgy B Rpes ’3}5‘8\&?‘ i 2 DRyt ot D68 PYe i1 ot

ning pin 30 enters t he prepunc e 66, and the naterjal
iRPEIORINE PO eglereghiBystgRd Pt ﬁaﬁwmﬁ?ef W roBElated aldnihown it Aig: 6

Finally, the material feed mechanism 14, specifically the material release mecha_nism 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 posmomng pin 30 has a guide end 68, which is typlcally

18 is

beveled When the press mechanism 12 enters the workmg portion of the tooling mechanism

17, the guide end 68 of the pilot positioning pin 30 is partiall_y engaged with the hole 66. Due
to the misalignment, a side wall of the geide end 68 contacts an inner- edge of the hole 66,
such that the matenial 18 is rﬁoved 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 this ﬁrst axis B after the guide end 68 has fully engaged
the hole 66 may be measured. The linear movement of the materia] 18 may then be

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

{W0036369.1)



- mat-er-i-at--gri-ppi-ng -mechani-sm-44--ane-the-f "é'@d' -gdri-ve-rol - notor-38, which are -
gripping the nmaterial 18. When the press cycle is conplete, the controller
60 anal yzes the information gathered and correl ates the novenent of the

mat eri al rel ease mechani sm 42 (including the pmaterial gripping nechanism
44) and the feed drive roll notor 38 to the po%qgf—'g-@ﬁi’-%m%@é%%%‘ﬁ

mechani sm 12, thereby determ ning the press nmechanism 12 pos'i tion where the

pi | ot j t-1.oni D Ny, 30 ered the strip.18. An e le of thjs -

Cor el ARl A2t R bR REnch WS Bl BBy o efn gl B et PseeehdRnani sm
14, specifi %altb% the materi al t|i1el ease gchani sm42, is programmed to
r el eas&2L5T8 OYHPe FReA meyement ¢fthe mategialy & may becorglatad Anthapostiogithe on f or-
subsequent press C){cl es. In this preferred enbodi nent, the controller 60 -

- aut onaPFEaFleghaeyy 12,1tp detegning dhe desirebmalenaliraleass maechemisre 92 timdng. nfdherat i on
for future use. [0027] The pilot positioning pin 30 has a guide end 68,
whi ch ipsess ysclagisny 12 igelpdescaipresyranm. thh dingar owyementof tegmest 2ane position thine wor ki ng
portion of the tooling mechanism 17, the guide end 68 of . the pil ot

posi t i deimepsied a8 coselptad tto alhd yowsmray ofl thei mbtetiklie] $Had dehnindUr ddsed he

m salignment, a side wall of the guide end 68 contacts an inner edge of the
hol e 66naterfalipdleabhmiecHahiemmttaningl 18 i s noved along a first axis (arrow B)
as the side wall of the guide end 68 continues through the hole 66. The

desired material {(gogBpas@ {FeaB@RhGiBLAR tHalThiRd disfurb s okt RAILERE ubdrear
novenent of the material 18 along this first axis B. Further, the |inear

moveneRbn@ft dfie IRk ?Biit?dthgSpi§|39 RGthlthd SalehifISls @3 e BeAlle8" AkhE-@ULGe end 68

has f ul ly engaged he hol'e 66 may be neasured.” The |inear movenent of t he
TR Akt e 0 60 bR b Aol R T
o o ARl 800G, RERPRLIBE 1 e ol U8, A AFPRHRE e
of the prirl?g(? ﬁzis%llylgngqlgaéé Lgee 1966 ?nlaye}taﬁg bé r%c%sr&reedp%suirnlléiui)r,]th%ffo}cp eexened upon
the material gri.pping mechanism 44 may be measured. These mcas'uremcnts may then be
used to détcrmine the desired material re]eaée mcchanisrﬁ 42 timing. Material 18 moverient
at the material Idispcnscr 16 may ‘also be measured and used to determine thc. desired material
release mechanism 42 timing. The torque exerted upon the feed d_n've roll 40, thc. force
exerted upon the materal gripping mcchafn'sm'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 coﬁtroller 60, together with apprdpri#té fe.edb'ack devices (62, 64)
may be used to monitor, transmit, and calculate the desired release mechanism 42 tirﬁing
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
;'>rior att guesswork previously used by operators to set the material release mechanism 42

timing. This, in tum drastically increases productivity and reduces both operator error and

10



...... pf ESS‘I’]‘EChanISI’an, ‘to determne the deSII’ ed n‘aterl, al-re'easenr‘e ChaﬂiS m: 42 e

timng. If the press nmechanism 12 includes a press ram the |inear
novenent of the press ram position nay be nmeasured and correlated to the
novenent of the material 18, to determine the desired material release
mechani sm 42 tining. [00281 It is al so envisi oxRegfication as sl &May 20Uance
force produced upon contact of the pilot positioning pin 30 wth the

mat er i alpodsthléBperiibr ABRAPEINRENs. AS above, this measurenent nay be used to
determ ne the desired material rel ease nmechanism42 timng. The torque

posi lﬁ ?SP?’E’S” Li“fﬁ 5P, " FAF Pl e, Rl W S ”ﬁfs%ﬁm%i?:%%ﬁg Fed.
Sim | ar ia&llisgﬁleorx'gsg sﬁc)l(eeﬁté rpgsfﬁgn whertlig}h X gtB%crerlna é‘gr pgé?"g‘? rechani sm 44 may

be neast e easuf érent s ma i R Eedesi red
material_rel e chanls 42 ti m Vat e 18 novenent "~ at the material
di spens&? te’PéFﬂ% ({’1&’1551@‘% Ff"é"’é‘%f‘h@a a%& s[élf"ﬁ-’@m%rﬂ%é‘ the Prege stroksd - |
material rel ease nmechani sm42 tim The torque exerted upon the feed
drive rdfhen iy metggals B?dc@“hé’%émtlécfh&‘ﬂgﬁelﬁﬁé itgegrgongdhe girp ppatangl ddc Ahisi sm 44,
as well as the feed drive roll nmotor 38 position-error may all be used to
det er ni REecish@oiab s deyribed ivdei! apevee idlstemaingd by dhin wwatrolierion gased jupon the

envi sioned that the controller 60, together with appropriate feedback

devi ces liaéR  orahpularamovbments of ccr@imninpmeptst mansbTdmpaneats ©flte btameinghe
desi-red rel ease nechanism 42 timng based upon any of these neasurenents.
10029] Gysemall0, Howeperefeistalionereidiored that enesbmmprdgersyrst @i bkOusad candet hod
for determ ning and adjusting the desired timng of a material rel ease
mechani positiéhed \Afifbent b8 imge tvivinigosTtthoplrRhing Aevit 126 pr @2 Qllgnrhdy @BEDES.1 S an
automated system which elimnates the prior art guesswork previ ously used

by oper SueH senbéts $6ild sbiBe GBIt bAkxdcChRATMINFRA MM AIRRMR devicB2BAnd/dhiLS, -

turn drastically ‘increases productivity and reduces both operator error and.

10 SpeCIth&@Ig &i@s2@tand s ME¥mA484 could be used to determine the material release
mechanism 42 timing. For cx@ple, the contact of either the punching device 26 or tl-le'
alignment device 28 could be sensed wbeﬁ an electrical circui.t is complete, thereby
determining .the timing for material 18 release. Also, sensors could be used to directly
measure the ﬁovement of matenal 18 to determine the tunmg of matedal 18 release.
Alternatively, the material 18 cpuld be mechanically dithered (or moved back and forth) as
thé_ 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
determmc the matcnal release mechanism 42 timing.

[0031] Furthermore, although the aforementioned p;eferred embodimenis
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 grippc;(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 matenal release mechanism 42.

11



_p.e.ssfbleepe_ratorSafetyconcerns [OOBO}The presentlnventiendet erm-hnes -
the precise press nechanism 12 (typically the press slide 24) position
when the alignnment device 28 is about to contact the material 18 and the
materi al rel ease should occur. It is. this precise point in the press
stroke when the material feed nechanism 14 sH%@E&Qﬁ@ﬂééﬁéﬂiigi%&Mp on the
strip material 18. This precise point, as. described in detail above, is
determ ned by the roll er. 60 based, upon the . I|inear or angul ar novenents
of certain corrponé@?g]t an ulﬂxmﬂi‘%{’%ego‘res‘f’&édﬂ‘ghﬁfqﬁameé‘}/éft%%wd
However, it .is alsq envisioped that, gne or npre sensors can be used and
posi ti oﬁ?&%‘&]‘%@e n‘i?bveﬁusi%@ﬁ*@tlwscm glierafjons Wl preHe o pthcraapomrsadieg end t he

“alignnent device 28. Such sensors coul d sense contact or exact positioning
of the APAYHARHRS dbs iPraceding slstiled despaiptionynclhiingnigadadc thapehe ventidni be
information could be used to determne the material release nechanism42Z

Ctimng. crevtrued aymprlading al sedbrmedificatipnssindalieratiore. punchi ng devi ce ‘26 or the
al i gnnment. device 28 could be sensed when an electrical circuit is conplete,
thereby determining the timng.-for material 18 rel ease. Al so, sensors
could be used to directly neasure the mpvenent of material 18 to detérm ne
the timng of naterial 18 release. Alternatively, the material 18 could be
mechani cal |y dithered (or noved back and forth) as the alignnent device 28
is entering the hole 66. Using the forward and backward contact of
sidewal I s of the guide end 68 of the pilot positioning pin 30, the
controller 60 could determine the material release nmechanism 42 timng.
[0031] Furthernore, -al though the aforenentioned preferred enbodi ments
reference feed drive roll 38 and/or drive rolls in the material feed _
mechani sm 14 and the —material gripping nmechanism44, it is envisioned that
the material feed nmechanism 14 could wutilize 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
mechani sm 44 and/or as a part of the material release mechani.sm 42.

12



~described with reference to the preferred enbodi nents. Cbvi ous
~nodifications and alterations will occur to others upon readi ng and

under standi ng the preceding detailed description.” It is intended that the
invention be construed as including all such igaf) : 004 -
alterations. 12 .... C e e e e e -
....... WHAT IS CLAIMED IS-- ..... Speci fication as at: 18 May 2004 WVHAT I S
CLAIMEDTS: 1.7 A nethod for determning the correct timng of a materi al

rel ease mechani m o Aol o} deickthaBENAD eémlgnﬁfngpoﬁ%d&nmn% band; 1 ke

strip of material to a'tooling necharfismo I'ng press

C T SR T Sl cB AN KRR PRSSE Bs ABrORd Pl o =™

cycling the press mechani’ sm throug

mechani s noni t.or t he res mechani sm positio sensing the contact or.
pendi O EDRRAES B et RETFNGh COMRIRMINS HEPS Ghechan Smowi th ¢ he

mat eri al’; and deter.m nin a l ocation device, the desired timng for the
material rel ease POFEEHRH Fﬁ eia} 1| theloplingTReckanist t h t he mat eri al by :
correlating the cont act or inpending contact of a conponent of the tooling
mechani smwi t h t Isgclingt Sei priess sechraissr dhreughe ehweiking ppiont ¢hothe moliihe net hod

of claim1, further corrpr|5| ng the step of adjusting the
mechamsm

monitoring the press mechanism position;
. sensing the contact or impending contact of a component of the tooling
mechanism with the material; and
determining, by a locaﬁon device, the desired hmmg for the mateﬁal releése
mechanism to release contact with the material by correlating the contact or imbéndjng
contact of a component of the tooling mechanism with ﬁe material to the press'mecha.nism

position.

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, wherein sensing of the impending contact of the
component of the tooling mechanism with the material is performed by sensing the relative

position of the component to the material.

(W0036314.1) 13



material. release nechanismtimng. 3. The nethod of claim1, wherein the
t ool i ng nechani sm conprises a punch and die set. 4. The nmethod of claim1,

wherein sensing of the inpending contact of the onponent_ of the tooling
mechanismwith the material is perforned by seﬁ@@?—'ﬁ%ﬂ—'%é—?—eﬂaMMMpom tion
of the conponent to the material. (WO036314.1) 13 Specification as at: 18
May 2004 5. The nmethod of claim 1, wherein sensing of the contact of the

tooling nechanismw th the materi al is performed by. sensing el ectrical

conductivity between 0 the .t ool i ng chani
nat er i aI 6. Thevgerret Eﬁed ?{ggl(gle% wHaST R ﬁcr{sﬂ’é ﬁ%?ﬂéﬁrﬁﬁgg Fﬁc’ihﬁ%l udes a
press e Ishe fr her |fncl gdbé’ the s of .. measuring.the |inear
movenent' fle” essn} ér’?i E’)éss PETOH® g‘mé.mh cé’x PRAGUEBARNPRINEDaR ong t he
| ongi t udi nal sigon of the str mat er al ; and correlating the nmeasured
| i near ?ﬂS’%‘é’Hﬁ%t"?‘@‘Ft qhee Freslaism ARddBe mateAl wit h the contact or i npending
contact of the conponent of the tooling nechanismwth the material. 7.,
The nethod of claim 1, wherein the press nechani smincludes a crankshaft
for driving the tooling nmechanism the method further conprising the steps
of :  measuring tie ahbrimgthod®fglairorl, efhetelethe rpagsk steabdnisnamtheles agkat i ng t he
measured angul ar rotation of the crankshaft with the contact or inpending
cont act ragf, thelmgethainfpuinee michafing the stepodfi ng mechanismw th the material. 8. The
met hod of claim11, further conprising the steps of: neasuring a
di sturbance for cenmainlgetﬁe dinedrheovertear bfthe paddsl ram position along a first axis
extending along the longitudinal dimension of the strip material; and -
correlating the measured linear movement of the press ram position with the

contact or impending contact of the component of the tooling mechanism with the material.

. 7. The method of claim 1, wherein the. press mechanism includes a
crankshaft for dﬁvin'g the tooling_mechariism, the method further cémpn'sing the steps of:
measuring the angular rotation of the crankshaft; and
correlating the meaéured angular rotation of the crankshaft with the contact or

impending contact of the component of the tooling mechanism with the material.

8.  The method of claim 1, further comprising the steps of:
measuring a disturbance force exerted on the material; and
correlating the measured disturbance force with the contact of the component.

of the tooling mechanism with the material.

{W0036314.1) 14



conponent of the tooling nechanismwth the. material. (WO036314.1) 14
Specification as at: 18 May 2004 9. The nethod of claim 1, wherein the
material feed nechani sm'includes at |east one féed drive roll frictional
engagenent with the material, further conprisi%ﬁgﬁﬁg——§F§ﬁ§U%?L£%§asur|ng
the torque exerted upon the feed drive roll; and correlating the neasured

torque with the gont@gd methok GPEERH n%&%&@&na@natfk%dn&ammau@és athe
tooling nechanismw th the material. 10. The nethod of claim1, wherein the

naterla [ p
ri ot onalt o e o B e EaerBp B e GEAT ARG EREIRER D o
measur i tf}e force exerted upon the mat eri al grippi ng nechani sm and

correl a |ng the measured force with the contact or inpending contact of the
conponent of the toollng?nechan terial., 11. The method of

S
claim1, wherein PR ?W@quﬁﬁéﬂg |u§?r‘? 'Ibﬁ?"teﬂ Vil tibs  a punching devi ce
and an al i gnnent devj ce ) ui de e| t he nmet hod further r|S|ng
the steps of: pasSTREIR &ér‘?"‘éﬁ“’?‘g%ﬂﬁ’h‘"ﬂh@er?ﬁ’t‘técrtl%llmi’%‘@épgr@éﬁﬁ ‘ng?
punching a first hole or notch in.-a first portion of the material wth the
punchi neprarspete! theterlmgaprehaism ¥t thsimgeridhe first portion of the material,
such that the first hole or notch is at |least partially aligned with the
al i gnment. device; and at |east partially engaglng t he gui de end of the

alignment device wth the first
10. . The method of claim 1, wherein the matenal release mechanism includes

a matenal gripping mechanism in frictional engagement with the material, further comprising
the steps of:

measuring the force exerted upon the material gripping mechanism; and

correlating the measured force with the contact or impending contact of the

component of the tooling mechanism with the material.

11. The method of claim 1, wherein the tooling mechanism further includes

a punching device and an alignment device with _é guide end, the method further éomprising

the steps of:

passing material through the material feed mechanism;

punching a first hole or notch in a first portion of the material with the
punching device;

incrementally stepping the first portion of the material, such that the first hole
or notch is at least partially aligned with the alignment device; and
at least partially engaging the guide end of the alignment device with the first

hole or notch.

{W0036314.1) 15



—hot-e-or—not-ch:—3-W036314.-1) - 15--Speci fi-catton-as—at: 18 May—2004-—-12: -The- --
method of claim 11, wherein the press feed nechani smfurther includes a
material gripping nmechanismin frictional engagenent with the material and

havi ng an actuator for notivating the materi al %r.j',pp_i ng nmechani sm the
met hod further conprising the steps of: novi n%%ﬁ@'ﬁﬁ%—%‘éﬁ%%@t he
material along a first axis extending along the |ongitudinal dinmension of

the strip materi al; j . i skance.t o nmov nt of .the strip
material due to ?lr%'e ﬁ]‘ﬁ%ﬁk{ Jg?g%g%ngﬁsrt ﬁ’t@erﬁlﬁﬁ Hs Ry ggt‘%eégﬂ?ﬁnbm devi ce;
and cor | resi stance to _nopv nt .of the nmaterial with the contact
or i rrpgl‘r%idl?%gg%gér%?'gaét& of hrél&g}]lafnéﬁlhﬁ‘nﬁ"%g%’?ﬁ] casagpmentriydh fhe meaterisl apd ai m 11,
wher ei nhthe %rless tf eﬁd mﬁg%ni aﬁg]furth r . includes at | east one feed drive
rol | i n & £} SHAPCEAYaHERDEWE Maisnal gEPRIPE dnecharishathengethed fardtenat or f or
notivating the feed drive roll, the nmethod further conprising the steps of:
movi ng, C(H’gpl’tsF'Pét &ilePs°6r, the material along .a first axis extending al ong
‘the |ongitudinal dimension of the strip material; measuring the resistance
to nmovement of t HeoviRs iby theeepaten thpumatetaltdeng 4 first rakisr extending faldnigethgui de end
of the alignnent device; and correlating. the resistance to novenment of the
mat er i alongitudmal Rienepsion afthe sirip matgrizhdi ng contact of the alignment device.
14. The method of claim 11, the nmethod further conprising the steps of:
contacting a si deneamiringofhet tesisguéede emtrembntt b iR s@PNBALerICMLE o Whe h an
edge of the.first hole or notch, such that the nmaterial is nmoved along a
first aiitafessnct bfths pelée wal df taf aligh@ent device; and

correlating the resistance to movement of the material with the contact or

impending contact of the alignment device,

13. The method of claim 11, wherein the press feed mechanism further
includes at least one feed drive roll in frictional engagement with thé material and having an
actuator for motivating the feed drive roll, the method further comprising the st_cps,: of:-

movin.g, by.the actuator, the material along a first axis extending along the
longitudinai dimension of the strip material;

measuring the _res'istancé to movement of the strip material due to the
interference of the guide end of the alignment de\(icc; and

éorrelating the resistance to movement of the material with the contact o.r

impending contact of the alignment device.

14, The method of claim 11, the method further comprising the steps of:
contacting a side wall of the guide end of the alignment device with an edge of
the first hole or notch, such that the material is moved along a first axis as the side wall of the

guide end continues through the hole or notch;

{W0036314.1} ' 16



__g_ur_de__eﬂ,d.._c_oﬂ.tI_nu_es__t__h.lg_etlgh the ..... hole Ornotch1_(m6363141),.1_6_~ FE
Specification as at: 18 May 2004 neasuring the |inear novenent of the
material along the first axis; and correlating the |inear novenent of the

material with the contact or inpending contact ~0,‘ff_ t he alignnment device.
15. The method of claim 14, wherein the side V\%%%C'—'@“—O{‘—H%@i'g&—”ééy—@% is
bevel ed. 16. The nethod of claim 14, wherein |inear novenent of the

material is det %éa%r%){h%?’?%rﬁ%m%pg{,ﬁggﬁﬁgﬁgl%ﬁ%%%ﬁg%ﬁr& &s; %(l)dsi tion of the

material. 17. The net hod alm reint erra eed nechani sm

further include ' rippin chanismi.n frictional engagenent
with the materi al%,ogflﬁgﬁge %?j%%ag [éoﬁfgl{nﬁeroqghgn%ﬁ?%ﬂmﬁ*a&[tﬁ%c?ft%c g ’&peﬂgﬁ uring
the |inear nt _of the material gripping mechanismalong the first:
axis; aﬁo&mgg%’)txr/@%%nk%gmlei near novenent of the material gripping
mechanismw th the |inear novenent of the material. 18. The nethod of
claim 14, wherein the material feed nmechanismfurther includes at |east
one feed drive roll in frictional, engagema_nt with the material, the nethod
further conprising-thee spedipd of claimeddumhergint the sigegwrBrofrtbe guidorendfist he f eed
drive roll caused by the linear . novenent of the material as the guide end
of the ali griveseled.devi ce engages the first hole or notch; and J WO036314. 1)
17

16. The method of claim 14, wherein linear movement of the matenal is

~ detected by a sensor configured to sense the position of the material.

17. The method of claim 14, wherein the material feed mechanism further
includes a matenal gripping mechanism in frictional engagement with the ma;tcrial, the
method further comprising the steps of:. |

measmjng the linear movement of the material gripping mechanism along the
first axis; and

correlating the linear movement of the material gripping mechanism with the

linear movement of the material.

_ 18. The method of claim 14, wherein the material feed mechanism further
includes at least one feed drive roll in fn'c;tional engagement with the material, the method
further comprising the steps of:

measuring the angular rotation of the feed drive roll caused by the linear
movement of the material as the guide end of the alignment device engages the ﬁrst_ hole or

notch; and

{W0036314.1) 17



--Speetfi-eat-+-on—as—at<—18 -May 2004-- correlati ng-the-neasured angul-ar rotati-on-—
~of the feed drive roll with the linear novenent of the material. 19. The
met hod of claim 14, wherein the |ocation device includes a controller and
at least one roller in frictional. engagement mnth the material, the method
further conprising the steps of: neasuring th lign a 2004 + he
roll er caused by the |inear novenent of the nmaterial-as the guide end of

the alignment dey£8.60080%Radli& iﬂgﬁﬁ} rdiiof o@&hmw&ve%ﬁ wihOhe §héki ng the

measured angul ar rotation of the roller with t 1 near novenent of the
naterlaﬁmv§97ng'ﬁegﬁkkgp of claim 14, wherein the press feed nechani sm
further Ol ficludes. a nat eri al gripping nmechanismin frictional engagenent

with the materlal and having an actuator for notivating the materi al
gri ppi ng mechani sm the rret hod further conprising the steps of: resisting,

by the actuator % e material alo axi s, .extending.
al ong the | ongi tL}gD g,{;re 2 Flgp ﬁﬁ’ewé’lmfefrbnﬁ%?%ﬁafl% .dexice JNFIPdRS B he
actuator position error resul t| ng, fromthe forced novenent of the strip
mat er i afongabert #nds pfel eﬁﬁg@@éﬁ%‘ﬁtmo%c?%] gusagementdvith thenmagriply tieemethgdyi ce
with the edge of the hole or notch in the material; and correlating the
act uat oﬁarqbgsqomp@nmerth@temfh the l'i near novenent of the material. :
-(W036314.1 ) 18 Specification as at: 18 Max 2004 21. The nmethod of claim
14, wherein the mm@ﬂghdmdﬂmaﬂh@mdfuhttm@pr ¢aueddiiethe dtedr emyementeff eed
drive roll in frictional engagenent with the material having an

' the material as the guide end of the alignment device engages the first hole or notch; and

correlating the measured angular rotation of the roller with the linear

movement of the material.

.20. ‘The method of claim 14, wherein the press feed mechanism- further
includes a material gripping mechanism in frictional engagement with the material and
having an actuator for motivating the material gripping mechanism, the metﬁbd further
comprising the steps of:

resisting, by the actuator, movement of the material along a first axis

~ extending along the longitudinal dimension of the strip material;
| measuring the actuator position error resulting from the forced movement of -
the strip material due to the engagement of the guide end of the alignment device with the
edge of the hole or notch in the material; .and

comrelating the actuator position error with the linear movement of the

material.

{W0036314.1} : 18



‘aﬁt'ttat'ﬁl‘ f_._o_r ...... ﬁcﬁ_t__i_v atln g thefeed d r'l'ver0| | , thenet hOd further_-co.rrprl S' ng [T
the steps of: resisting, by the actuator, novenent of the material along a
first axis extending along the |ongitudinal dinmension of the strip
materi al; measuring the actuator position erraor r sulting fromthe forced
nmovenent of the strip material due to the end%ﬁ%ﬁ?ﬂ@l%¥uﬁﬁégﬁﬁ¥@é end of
the alignnment device with the edge of the hole or notch in the material;

and correlating bhe Bké urtiod ¢oslhibi 4 Rhéeh e tfess MBed bREMIAPGIRPL Of the
material. 22. A nethod for determning the correct timng of a materi al

rel ease IBRGNANESMRE f@dBVETbRln FeeRniESR m §ah dhEqtend ﬁa@@; ;like

strip of material to a tooling nechanism o% a stanpi ng press anism
conpri sj : A t | S ﬁgh . @ wor ki ng
porti onéco ‘%Ff\‘f’o‘(ﬁ)‘?‘fvﬁg“é@r%é , a(rélllhg%g)nhgﬁi %or ?ng % ﬁgﬁgﬁ‘ﬁgﬁ%g anlf'sm posi tion;
sensing the position of,a nt_of the toglin chani sm. and .
determining, by &T68 P%ntﬁge%\;g%gjf’ eo4e i?fce)glet fn%{eﬁg ?‘@Pgt%@ﬁaﬂ?i al -

rel ease chani sm correlating the sensed position of the conponent of
t he too?ﬁt@%égmﬁ?%$lgl%§mﬁﬁ%°ﬁg%%ﬁWWBBI;Si tion. 23. A stanping
system for working a material conprising: a press nechanismhaving a . _
t ool i ng mechani sMEHHMEFLF 8TUaler RASINOR AT Esuliing frogy the foreesd movememedfin, t he
material ; (W0036314.1) 19 Specification as at: 18 May 2004 a material feed
mechani Snshipvinpigrial dvate thegingpgemsaisel the gnidaicadrohifte aligement glgyiee with theed

material to the press nechanism
edge of the hole or notch in the material; and

correlating ‘the actuator position error with the linear movement of the -

- material.

22. A method for determining the correct tlmmg of a material release
mechanism of a material feed mechanism for feeding a band-like strip §f material to a tooling
mechanism of a stamping press mechanism, comprising the steps of:

| cycling the press meéhanism through' a working portion of a tooling
mechanism; |

monitoring the press mechanism position;

sensing the position of a component of the tooling mechanism; and

determining, by a locati.on device, the desired timing for the material release
mechanism by correlating the sensed position of the component of the tooling mechanism to

the press mechanism position.

23. A stamping system for working a material comprising:
a press mechanism having a tooling mechanism configured to punch holes in,

or to form shapes in, the matenal;

(W0036314.1) 19



a | ocat i-on—-devi-ce;—configurabt-e-t-o-nonit-or-the press-nmechani-sm-position-and--
~sense the contact or inpending contact of a conponent of the tooling
mechanismwi th the nmaterial, and to thereby determ ne a desired material
rel ease nmechanismtimng. 24. The stanping sysiem.of claim23, erein the
t ool i ng mechani smfurther conprises: a punchi%gh@#%é%—‘}ﬁ%%é to punch
hol es or notches in the material; and an alignment device with a gui de end

configured to al iagmadii 84 rh@thani 25 - halfty at &XRHAD rélxzfsteemeéﬂmgna'aﬂa
wherein the guide end is bevel ed 26 The stanping system of aim 23

wher ei n, x‘%&'ioefelacf‘}nafeﬁhﬁ@ aiinyy. f ur ther conprises: a p| vot frame in
pi votal refFationship wt ter| a eéd nmechanismframe; an act uat or

conf i gured to noy oda,gnraeves RAE0 Pl b I LEChESRR AR

arrangenent configure S MSEERRY POiteR &P on a
not or conflgﬁred to driyv

e.th crew arrangenent. and. a.materi
gri ppi N HeRRARMER orrlfn@fs%“)}g ?ﬁﬁta Lﬂgﬁ c?lgp?’f%?f)ﬁ% OETL‘@ﬁr?éccaﬁdsm é"ﬁﬁ‘f@@ur ed to
frictionall he, mat er i W03 4.1) 20 Specification as at: 18
" May 2009t eﬁé a"ﬁ%@%&r%eﬁ&“%§%ﬁﬁ%@%‘!”éfsﬁi‘ Wﬁé‘?“é‘llﬁrft% mat eri al feed
mechani sm further conprises at |east one feed drive roll configured to
engage and nove the material through the material feed nmechanismto feed
the press nechanism 28. The stanping system-of claim 23, further
conpri sing a cont34l [The stpmpiog SYRARhPLEAMAS, wiberaintthetopkingmeciiniss | fediwe

mechani.sm and configured to control the desired material release nmechani sm
ti m ng odmprises:nat eri al rel ease nmechani sm '

2 punching device configured to punch holes or notches in the material; and

an alignment device with a guide end configured to align the material.
*25. The stamping system of claim 24, wherein the guide end is beveled.

26. The stamping system of claim 23, .wherein the material relel_ase'.
mechanism further comprisee:
a pivot frame in pivotal relationehip with a matenal feed mechanism frame;
an actuator configured to move the pivot frame in a first direction;
"a nut/screw arrangement configured to move the pivot freme in a second
‘direction; |
a motor configured to drive the nut/screw arrangement; and
a material gripping mechanism_ rigidly attac_hed to the pivot frame and

configured to frictionally engage the material.

{W0036314.1) 20



f eedback device in communication with the controller and configured to
nonitor the physical characteristics of one of the press nmechanism the

tool i ng nechani sm the punching device, the ”§3te§;i lI0 gseaefl_dmrﬁch l,Sm t he
material release nmechanism a crankshaft dri viw?g—[—f?g—'ﬂn—es‘s——rr@%‘fﬁdérﬂ sm a
notor and a material gripping nechanism 30. A stanping system conpri sing:

a press nechani sm7. cOhpstarmping systerh 0O tlaing 26/B.AttadH &8 rRAMIAD Geed neRSHiRNg devi ce
configured to punch a hole or notch in the material and an alignnent

devi ce manRél @mREes & 18ist bBATed RBHE irdll lo¥n BRSRIS éngs%g%%ove%? heli&iq¢ " eat ed
an

by the punching device; and a press mechani smcr shaft contigured to

si mul t ameouskne HtkYA fdel GnechiieMoTBeIRY b i alignment device; a.

mat eri al fged mechani sm e((::orrpri s?i ni::]: g ?srrggn@?ﬂ]gﬁ'd { W036314.1 } 21
Specification as at: 18 May 2004 a feed drive roll driven by a. feed drive
roll notor and configured to engage and nove the material through the

mat eri al . feed nechlanismto feed the press chanism .a material rel ease
mechani sm conpr |C2§i ng" SEPYE: Syf;tfﬁlrr%fo Flﬁ‘%izégﬁ’égerr B9 TSRS MicpRHRlieR 1R he

mat erial feed-rr.echa%ie@%n fra}lge; an actuator configured to nove the pivot
frame i fPryoEpabEn gyt iTgferiah relensy serRapisar pah gravERied do spRtpltkaidesisedove t he
pivot frane in a second direction; . : '

material release mechanism timing of the matenal release mechanism.

29. The stamping _systém_ of cléim 23, further comprising at least one
feedback device in communication with the controller and configured to monitor the physical -
chmacteﬁstics of one of the press mechanism, the tooling mechanism, the punching dévice,'
the material feed mechanism, the material release mechanism, a crankshaft driving the press

mechanism, a motor and a material gripping mechanism.

30. A stamping system, comprising:

a press me_chaﬁism, comprising:

a tooling mechanism having a punching device configured to punch a hole 6r
notch in the méterial ahd an alignment device configured to at least partially engage the notch
or hole created by the punching device; and

| a press mechanism crankshaft configured to simultancously drive the
~ punching device and the alignment device;

a material feed mechanism, comprising:

a frame; and

{W0036314.1} : 21



a rmt OI’ Conflgured.__.to ....... dﬁ"ver"t'hen[]tf'SCF'EW&’I“I’aHQETTE'nt, anda .rraterl_al_,
gripping nechanismrigidly attached to the pivot frane and configured to
frictionally engage the material; a | ocation device configurable to nonitor

t he crankshaft angul ar position and the feed rL¥e rol | nptor ul ar
position and deternine a desired material rel e¥f$&" ' based
upon the angul ar positions, the |ocation device conprising: a controller in

conmuni cation with the fesat@fvieabll [dEvERSE aNBENANSA] A& ?:ﬁpﬁﬁnhgwee%_to-
t he

control the desired material release nechanismtinmng o mat eri al

rel ease Mechagigeiind mobe i ke ORI RHA G Rd GRERHLCR! Qpictdls t he

controller an configured to nonitor the angular position
crankshaft; ahf.assecond feedback device in conmmunication with the
controller an configured to nmonitor the angul ar position of the feed

drive roll notor a haB0883h4. r}x):ch%%sm, comprising:

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

an actuator confi guréd 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 rﬁechanisr'n n'gidfy attached to the pivot frame and
configured to frictionally engage the material;

a location device configurable to monitor the crankshaft angular position and
the feed dnive rpll motor angular position and det_ermine a desired material release
mechanism timing based upon the angular positions, the location device comprising:

a controller in communication with mg material release mechan_ism'
and' configured to control the desired material release mechanism timing of the
ma_terial release mechanism;

a first feedback device in communica'tilon with the controller and
configured to monitor the angular 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.
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