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Supp! y Feedstﬁﬁk For Wor kpi ece Fi ni shi ng\mm@qopﬂ

Fr ank« Zk ber na Background And Summary O The | nvention

The present invention relates generally to supply f eedst ocks for

wor kpi ece finishing machi nes and, nore particularly, to a supply
feedstock having a plurality of - individual workpieces successively
arranged for separation 5 by a workpi ece finishing nmachi ne and
sequenti al presentation to a | oadi ng neans. Robot i c
assenbl ers or |loaders are used quite often in the manufacture of the

el ectroni c conponents. Such g

pagers and the like. 10 ) ?-?c _

it is beneficial to have=ger OOt & tonponent i f not

the entire conponent such as circui ﬁ gﬁgerrbl ed by aut onmat ed
machi neries. such as robotic Ioadelgmggﬁ and wel ders. These
robot.ic devaLes. A il Og Leks up a single part from
a predesi gna é?’ to a |l ocation where it

i s subsequently Tﬁéeﬁfégent 1nv€ﬁt18ﬁtféi&ée@”é@nér&?l?'98 8hpplg circuit

board or ot her portion of the electronic conponent. In order to
maintain feedptecke:fen workpiececfinishing;machinessandedmebehave t he 20

n V10Ul BEELECRERERLCUY 1 SREONTIrhaabROEK! Rading,  pREUESLETGE

| ocati on naﬂndbvﬂdualnwankpiecésosuccessivemynannangedhfoh separakion a
particul ar e i cal rts u [ ssenbl y. of ,such
Prect Ponic BE &' viEkbiaen: Cibiehtny BacBing abd petbentiel BRegelratiphon
st anped andgbosnedalfifg Aehhk) sheet netal, and therefore, presenting
the parts to a robot by way of a part hopper may

Robotic assemblers or loaders are used quite often in

clude ceIIuIar t el ephones,

the manufacture of the electronic components. Such
componenté include cellular telephones, pagers and the like.

10 In the assembly of these electronic components it is
beneficial to have certain portions of a component if not
the entire component such as circuit boards assembled by
automated machineries. such as robotic loaders assemblers and
welders. These robotic devices may include an arm which

15 picks up a single part from a predesignated pickup location
and moves it to a location where it is subsequently inserted
or installed onto a portion of the circuit board or other
portion of the electronic component. In order to maintain
production line efficienciesg, the robots need to have the

20 individual parts repeatedly presented to them in a .
predesignated orientation and location. Deviation from this
orientation and location may result in an electronic
component which is lacking a particular part. Many
electrical parts used in the assembly of such electronic

25 components are delicate in nature because fhey are often
stamped and formed from a thin sheet metal, and therefore,

presenting the parts to a robot by way of a part hopper may



- 2- | ead to jamm ng of the overall system and possible damage to

the‘part."as well as obvious downtine of the production |ine. To
achi eve a constant flow of parts to a robot, various t ypes of

f eedst ocks have been devel oped which deliver a 5 plurality of individual
parts to an assenbly neans. Sone types of these feedstocks are often
referred to as carrier strlps or carrier tapes. One such type of
carrier tape is known as "debossed~3ape and reel " and consi sts of a

plastic carrier tape with a plurality of rece sed Eetﬁ or
openi ngs folfad FﬁeﬂEPHiEBORS the PUﬁEPiﬁdFH&FeEXFB tPBF amagFaﬁQ A

part 1S bl agRd pArgagh b14"8sPEkebas duAtih@sbiCthe prodieeioh 1dae.or

bondi ng tape |s e5|ve y applie carrier tape, thereby
seal ing the partT0|achﬁewa aecpastans flow ofopRits. toha GabptervﬁaéeusS

fed into a fobot agsenbl.e th el y .and the
part rennvegyﬁﬁ& of %eepﬁgPSRPe avﬁoPﬁeﬁhégggéﬁgggpgﬁﬁﬁg %gi?§?r|er t ape
are then  plurdiliepacgedngaviasad prurtietoohant askeabilyemeahssuc Bome
constructlons are described in U S. Patent Nos. 4,712,675 ang

4,781, 953. tweReveof, thesenfeedstocks are pEten, referrsdrfo as FerFdekets is
of ten req“'kggﬁggdth%aEW&eQa %P%Qt“rﬁngfshﬁﬁ type o%€ §§§¢rt%3 e 3s

expensi ve. Ional l'y, spe orrentation of the par s in the
pocket nust knowm las "debossedntapecadntoreeldk and ppnﬁﬁstsobﬁtaluddamlc

Anot her type _of .carrier t IS _kno t he tradenane GPAX" and
i s descri befaFFiBTst apﬁté‘ﬁ%gl\l&pliﬂr%%ﬁf af§cesse E‘Vi‘?%gr In a
GPAX-iype Sopehiitigs formed itherieiPf along the Longittdinalh extent df ttheof

hol es and intervening slots unched_ into it for _its |ongitudinal
ext ent . Thetnaee & part is in eacha 9L %m@%@ . pdgstic
el ectrical ta!pgﬂ e Part
on the lirng %%pa gg%{r@ 30%%’?23% o%ve ays rlﬁae?ot ape and

parts and i s:apmémed:aye,sttlteﬁuhy isead inge ther paatst dpe their respective
pockets. The carrier tapé is fed into a robot assembler and
15 the seal tape is peeled away and the part removed and
installed. Both the seal tape and the carrier tape are then
discharged to waste by the robot. Examples of such
constructions are described in U.S. Patent Nos. 4,712,675
and 4,781,953. However, human insertion of the parts into
20 the pockets is often required and the two-part nature of the
debossed tape is expensive. Additionally, a specific
orientation of the parts in the pocket must also be
maintained for pick-up by the robot loader.
Another type of carrier type is known by the tradename
25 of "GPAX" and is described in U.S. Patent Nos. 4,583,641 and
4,757,895. In a GPAX-type structure, a carrier type is
provided with a plurality of holes and intervening slots
punched into it for its longitudinal extent. The holes are
adapted to engage legs or stubs of each electrical part to
30 insure proper and secure positioning of the part on the
tape. A plastic bonding tape overlays the carrier tape and
parts and is pressed or stitched into the carrier tape

between adjacent parts. This bonding tape offers protection



betmeen adj acent parts. This bonding tape offers protection

-3-° . to the parts and retains the parts in place on the carrier

tape. This type of carrier tape construction shares certain

di sadvantages with the debossed tape and reel construction previously
descri bed. For exanple, the assenbled tapes are 5 conposed of nultiple
pi eces and thus increases the anount of wast e generated by the
process. Neither of these const rucBrons include or even suggest a
carrier type or supply feedstock which is created durlng t he, form ng

of the  to e Paxhs an@w%##n%%m##e#nt&ﬁc ®n the carrm%r
present i nygpld on |sa8€§éne&t"oaﬁ F\Eé(pée\?&l%%gctb on shi}&d QVEELPRES

t he af orementi one t ages a rovi enefits not obtalnable
with the afdisadvantages with mgdehmﬁssemstape and reel |¢gongtonckinr with

(1 011! o Rhub{ BOAREdS ot NAbREF e b Y4 e

succesgsi on @dmposed d:fldm!l'd:l:[@ie é@éécasd thuPaincreaseintled amourtiuent i al
order in a continuous coil or belt. The conti nuous coil takes on the

appear ance ¥Aske W#@dow.mvpmseo NeWé‘P%’E)i%%e%heSQhe wor kpi eces
are arrangeshhde AMEFERS - ixgélude orS bélué Qﬁ:)ng f{;‘i‘r engt &g of vebs

whi ch i nt erconnect | acent mor | ece of the

f eedst ock. Supply feedshschrwhbchathedreateaedmniMQlthsfarmﬁngnoﬁ ther e
they are easi r for xa le. a punch press or die in
25 a.firﬁ%ﬁﬁ%dc ﬂﬁaﬂegﬁﬂigégﬁ n??ﬁf s %%?ates t he wor kpi eces
fromphe feedst onﬂxeapﬁeséﬁﬁ eﬂﬁeeﬁbeoﬂmkpaﬁﬁected to a supplypt féedstock oOr
assenbl er. | n anot her prlnC|€ aspect of the present invention,
each web i sWliichRvereemes jtheraferenentianed 4 ¥angagey ande,ch

wor kpi ece Céréff'&&é %Qﬁ?ffgé ho foﬁ@éiﬁﬂf&%f{:ﬁdthe afof¢héh€ishEE" at! on

of workpi e rom-t stock as we
constructions.

In accordance with the principles of the present
15 invention, a supply feedstock intended for use in a
finishing machine is provided in the form of a succession of
inéividual workpieces, or parts, arranged in sequential
order in a continuous coil or belt. The continuous coil
takes on the appearance of a bandolier of individual
20 workpieces. The workpieces are arranged in adjacent, or
side~by-side, order by a series of webs which interconnect
adjacent workpieces along the length of the feedstock. The
webs are attached to the workpieces at points where they are
easily trimmed off by;'for example, a punch press or die in
25 a finishing machine which sequentially separates the .
workpieces from the feedstock and presents the workpiece to
a robotic loader or assembler.
In another principal aspect of the present invehtion,
each web is disposed outside of the general parameter of
30 each workpiece to reduce the amount of waste generated
during separation of workpieces from the feedstock as well

as to permit the forming of the workpiece in place within



as to permt the form ng of the workpiece in place within

-4-° . the feedstock. The webs may al so contain a suitabl e neans

for indexing feedstock within the finishing machine. In yet
anot her principal aspect of the present i nvention, each workpiece
formed wthin the feedstock 5 I ncludes a surface which is presented to a
roboti c | oader after trimmng of the workpiece fromthe feedstock.
Thi s presentation surface may be planar, or it may be defined by

wor kpi ece s ons [ o} e n [.an
surface. %@%mg%%ema?#g'cogggrg ggmn ?ggﬁ1g£n£Q§Pegeﬁ?$?%§%353§ gge and
define an eﬁqﬁgtnaekingaceedbtobkiwithln thegﬁgnﬂshyng pachipesi ti oni ng
horn or ot her SUItab|€ Qﬁ Se finighigg chi ne,

Accordingly, it T8 ¥ft ano eSfPFﬁﬁcﬁpé eAFPPAVR 'Bﬁg presept ., oyide an
i nproved supplénteeflst aaknf Gorkplesd! ?.erﬁéa withshi 6Ae weeaBtbekms a part
fromthe feedstock and presents part to a robotic | oader or
assent® er. includes a gprfpce WbéFBcﬂS presnats¢e§en@ rRbekiroAopder,
provi de a edst g I I di v I

wor kpi eces Iﬁ gﬁdgga#%ikgsgé ﬁﬁé %nggggba féo I#é3h§%¥ﬁQEgSﬂ Egg%s for
separating pnesadtltdbalsuwthpaemayfbenpnbaar, or ﬁeeﬂayobb defined by

subsequent | esentin sequent i al er to a
robotic Ioaé@ e&?séﬂﬂﬁ 9&#&?&3935 "hicphg°F@eﬁggﬁfk des a
plurality Obrb&@h\&h@%h WRIERICASES These sddesaqad &%pa&hu:&l Withhtad acent
fashion and in a 25 predet erm ned spaci ng, each of the workpi eces being

mai nt¥@ ned mssentertéonnée\r@éoa endedef ivenan epgrgement) space whichnis
webs, whichg g%@ %Pt?h pre %3%3 hﬁﬁbhﬁoip or, ogghﬁdﬁhﬂ gbgﬁgmﬁgﬂ@ ng.

Yet another o

inve e as
bandol i er feof thb miaﬁshgnqamhbmdnmhereln t he bandollers in the form
of a gontInuous beLLm%&ngly, it is an(gp;ecf of the present invention

to provide an improved supply feedstock for finishing
15 machines which trims a part from the feedstock and presents
the part to a robotic loader or assembler.

Another objeet of the present invention is to provide a
supply feedstock containing a plurality of individual
workpieces intehded for use in a finishing machine having

20 means for separating an individual workpiece from the
feedstock and subsequently presenting the workpiece in
sequential order to a robotic loader or assembler, wherein
the feedstock includes a plurality of individual workpieces
arranged sequentially'in adjacent fashion and in a

25 predetermined spacing, each of the workpieces being
maintained and interconnected with each other by integral,
planar webs, which maintain the workpieces in their
predetermined spacing.

. Yet another'gpjeéf';f the present invention is to

30 provide a supply bandolier for a finishing machine wherein
the bandoliers in the form of a continuous belt of
workpieces arranged in side-by-side order, the workpieces

being interconnected by web portions extended between



wor kpi eces arranged in side-by-side order, the workpieces bei ng

i nt’er corlnect ed by web portions extended between adj acent
wor kpi eces whi ch web-portions are discharged to wast e during
separation of the workpieces fromthe bandol i er, each of the
wor kpi eces having a robot presentation surface di sposed between the
associ ated web 5 portions, the presen;gui(an surface further including an
engagenent space which is adapted to engage a part present ati on nmeans

of the fini§3§98eﬂ€?@%gﬁgieces whﬁfhbaaﬁigoﬁﬂgoﬁkhﬁfefSihéhﬁigéadtﬁbjeCtS

of the presen ventiron w eco apparent froma reading of the
10 f ol | owasyeddurnihgdseparatibnopf the workpieeesDEromi theon Of The

Dr awi ngs In the cqurse of the follow det ai description
ref erence mP?PdﬁéiﬁﬁdeePSgtﬁ agﬁﬁ%p F&ﬁPnﬁeviﬁ rgiﬁ°kg e 15

reference n?ﬁaéahta'tdent sl faickc diapbsednbethieen the associatedriweb 1 is a
pl an view of a supply feedstock constructed . 1n agcordance with the
princi®l es Bprtpeng,c$be: presentasion surface further;inpelyding.@m i onal

i i _ _ PELHP8 PR | onal
the'20 ' scBIPgepent Fpacel Miich 15 AGUPREHS LohBhERGR! bV Baticsn TGN 10, JoW

t he 20 onstruct ed; FIG 4 is
an expl odedpreseptation weans pfr thel finishing macbdnesn of an indivi dua

wor kpi ece and wo i ece _Rposi.tioni ns. IS an
el evational view OFS% ﬁtg‘ég fpe%tgﬁ'leﬁga%a_o% oF ﬁgpﬁ"?ﬁ‘%‘ se a
supply feedgihgetionwElllbecome apparentGCfron 2 eakddngyioBvtdle t he
finishing machi ne o : with a feedstock engaged by the

f FIG 5,
machiH;  following getailed; descxrdptionctional view of the machine of FIG
5. taken along lines 7-7 of FIGS. 5 & 6;

) e Dra 8

In the coursé of the following detailed déscription,

reference will be made to the attached drawings wherein like
15 reference numerals identify like parts and wherein:

FIG. 1 is a plan view of a supply feedstock constructed
in accordance with the principles of the present invention;

FIG. 2 is an elevational view of FIG. 1;

FIG. 3 is a general perspective view showing how the

20 supply feedstock of FIG. 1 is constructed;

FIG. 4 is an exploded perspective view, partially in
section of an individual workpiece and workpiece positioning
means;

FIG. 5 is an elevational view of a workpiece finishing

25 machine adapted to use a supply feedstock of FIG. 1;.

FIG. 6 is a plan view of the finishing machine of FIG.
5, with a feedstock engaged by the machine;

FIG. 7 is a cross-sectional view of the machine of FIG
5. taken along lines 7-7 of FIGS. 5§ & 6;

30 FIG. 8 is a perspective view of ‘an alternate embodiment

of a feedstock in accordance with the present invention;

and,



30 FIG 8 is a perspective view of an alternate enbodi nent

of & feedstock in*accordance with the present invention; and,

- 6- FIG 9 is a plan view of another embodi ment of a
feedstock in accordance with the present invention; Det ai | ed
Description of The Invention 5 Referring to the draw ngs, and in
particular FIGS. 1-3, there is shown a supply feedstock 100
constructed in accordance with the®Tincipl es of the pr esent

i nventi on. The feedstock 100,is |ntend% for a m@rkplece
fini shing machi nEX¢e Psh8wA Phap ¥dewsof) another; mf& ofer al

automat ed pragigtheR knnactdkushce Latn te2prestht inventQBnQOWponent s

whi ch nmay be handl ed and assenbl ed by robots such as el ectronic
conponents. As illustrated, the feedstock 100 typically takes
t he far ekl Lal ity of individual 15

wor kpi eces a2 si de- by- si de
rel atisnshi p. Thnewerbnngceb tﬂé drawﬂngercamﬂedheﬁarticulamdFgaserued in a

predetern1ned spagi n rt from_each other ur of webs 106
whi ch ext en§b SEFmééngQGFQCén?“PPIY tReAskrcke 100 gt@ﬁiﬁﬂe% Pength of the
bandol ier 14gcbitdbieedith EHABrinkdiles B‘Tet‘fﬁbﬁrla@@n'tmihm{ﬁoﬂﬁner ally

pl anar portion 108 which i's disposed in a common plane with a

surface 110The sseﬁlsmpkpa@@eisod.ntmeﬂe@rlww pyworkpiece jncl ude

| eg,
agﬁacgﬁtS&S?EB?%@§?82§?£8$ﬁgphﬁgég%%ﬁﬂﬁgﬁ{ |nterc03nectb%he heag'aggst;?l

portipms, rewverallyautchdted production dinesacuithakillec four the ammm&

Each workpiece 104 of the {feedstock 100 preferabl cl udes
presentatiof s GoPRoDents "h‘h"g‘ DA% é’@ehﬂﬁﬁﬁ% dyassemblera robots

such as electronic components.

As illustrated, the feedstock 100 typically takes the

form of a bandolier 102 having a plurality of individual

15 workpieces 104 disposed adjacent eadh other in a side-by-
side relationship. The workpieces 104 are interconnected
and governed in a predetermined spacing apart from each
other by plurality of webs 106 which extend between adjacent
workpieces for the entire length of the bandolier 102 in the

20 manner shown. The webs 106 include a generally planar
portion 108 which is disposed in a common plane with a
surface 110 of each workpiece 104. The webs 106 may further
include leg, or stem, portians 109 which extend from the
planar portions to adjacent workpieces 104. The webs 106

25 interconnect the head and tail portions, respectivelytllza,
112b of each of the work pieces 104.

Each workpiece 104 of the feedstock 100 preferably
includes a presentation surface 110. This surface 110 may
have multiple edges 112, 114 which extend around the

30 periﬁeter of the presentation surface 110 and the workpiece
104. The edges 112, 114 may contain integral sidewalls 116,
118 which extend outwardly from the surféce 110. As will be
noted later, these edges 112, 114 and sidewalls 116, 118



have nultiple edges 112, 114 which extend around the 30 peri neter of the

presSentation surface 110 and the workpi ece 104. The edges 112, 114
may contain integral sidewalls 116, 118 which extend outwardly from
the surface 110. As will be noted |l ater, these edges 112, 114 and
sidewal I's 116, 118 ' -7-
cooperate to define an engagenent space, .or pocket, 120 of each

wor kpi ece 104 which is adapted to recm\Rgiiwnrkpiece posi tioni ng

. Al'th h fi i d | h ' | [ f
oTaoval s 1980bekats for EEIpE A eRdidtuent spablE OF BSckEE, b or |
engagenent ghehcworRpieteWViddh which D8 adaptleihtd peteiveranwobkpiete

sidewal s will suffice. The wor kpi ece 104 may_al so be substantially
planar in neegitioning mganpnc| AdEhquahpiive: sids _}1F0Pﬁﬁd§ﬁﬂVBgrally or
Some . giﬂsiuash%aéhg FBaRSsifekaL IsMihgh Ri8VhHAStRePBLBLeRtat®BAS 10
for engaging a workprece positionling neans. The bandolier 102 is

pref esabl y Surfiadef 120) aashdefining thegengagementt spagedliRfly bt will

advant ageougl y_f or from coil 130 of .sh kng through
a progressisﬁ BPgegEghagmﬁeigﬁﬁethnE%FF YgosF82¥§§3§2§F§h|§3§?§ﬁ§éd and
forned intorhe workptetenabsf pagsagss ber sabstantiallgvplanarhéndhatuees.

I t i s conceivable that the bandolier 102 and its associ ated

wor kpi eces 204 ARglpdecantipbudnet shownd Rermed; inkrgrally okefeRPal s, such
as plasticsqgfepo Ehbﬁﬁ:mgﬁﬂﬁgéhggeiﬁ %ﬂichFPE?v%HEBCEUbBRnt or means

\ gﬁ&
characteristics of the materi a best 1llustrates how
t he fHedst oforledgaging a workpiéeceAppsitiondng meanss fed into a

st oek: orkpdsceapos: moan .
e %! Dunched TR bapiB1Esh 1531 Brkirabiy Actedlr AR Hin® ™
Lhe si des' 1ghugle aheetOmkthl0antaayobkPaavantideonsifororila from ui s

Figure as a perforated shield and _the perforations . 132 are farnmed by
successi ve F@idnhd30opf; ghegtometal; pasgdng thropghy 3 progregsive dieg

whi ch Crosswﬁe&%ﬁﬁiEﬁ@.@@ilaﬁbﬁ je°sequentially stamped and formed into
15 the final feedstock structure as shown in the drawings. It

is conceivable that the bandolier 102 and its associated
workpieces 104 may be constructed from other suitable
materials, such as plastics or composites, depending on the
structural characteristics of the materials. '

20 FIG. 3 best illustrates how the feedstock 100 is
formed. A metal coil 130 is fed into a progressive die
wherein registration, or indexing, openings 121 may be
punched into the coil 130 at predetermined locations along
the sides 131 of the coil 130; The workpiece 104 is shown

25 in this Figure as a perforated shield and the perforaéions
132 are formed by successive punches of the die. Next, the
workpiece sidewalls 118 which cross a longitudinal axis L of
the coil 130 are formed by striking a slot 134 in the coil
130 between the perforated areas 133 which_will eventually

30 define the finished workpiece 104. Additional slots 136 are
subsequently punched in the opposing sides 131 of the coil
130 which serve to define the sidewalls 116 of the workpiece
104 which do not intersect the axis of the coil but which



the coil 130 are fornmed by striking a slot 134 in the coil 130

bet ween £ he perforated areas 133 which will eventually 30 define the
fini shed workpi ece 104. Additional slots 136 are subsequent |y
punched in the opposing sides 131 of the coil 130 which serve to
define the sidewalls 116 of the workpiece 104 which do not intersect
the axis of the coil but which may be parallel to such an
axis. After the sidewalls 116, 118 are defined in the coil 130, the
si dewal | s a r ggd S th ularly
ext end %&Q%m%§ P?gﬁ%}ﬁi gﬁr g%% éﬁ gtheg£g?g§F§§eg?gE?s$ﬁé %EG,

remai ni ng siﬂamarésdétﬁnedeinlthhacbils1a0peﬂheosidQWa1h5y118 areal so
angul arly e tend the urface 110, of . t rkpi ece and such
That the’t obprasachE ptaRbsna;the' s3he 5opBat, Bhey anmufafil Ekkehd

presentatloawayrfggﬂ éﬁ@ kﬁrface 190f bEethe GbgRpREBE! 108aCeTRE pocket 120
I n each workpiece 10 Returning to FIG 1, it can be seen

that tthe werepaining sidewaAém ddéparei saimileylylsbamppdogesthat: Kheydges

of the 1&?&8&@%&? Wig x‘f’gb&ha% ¢rom' @*kys gﬁl-:%ehbo oehengxi s of

the bandol i &F are |nned rom wor kpirece 104
when a wor kworkpi#@6é amdsepehathdtfthe fbar sidewha&éolléu 188 in serial

order such as b f a,punchi,n or 2 (Fl 5 & 6).
e vens ccroopbrath RogetBeR Uil ene prdbentalion’sirEagh. 10O neg
spaci ng bet gegine an ehdghgemht@phRecoss patitetn 12008hcakhy workpliletle
relati onship 20 whi ch paraneters are tailored to the feeding and

trimithg  104.operations of the finishing machine 10. Additionally, with
the feedSt ock 109 Eﬁg@%‘ ﬁ f‘ir " dah Ws@é %ﬁhltythe web Q;'la

around a reel for nt an deftion I nto I shing
10. 25 and IegnpngtduwstaollGaos 1aywoutpdﬂeethenaﬂbesgomathene 10

's shown inwggkpgeggg T%ﬁd%& C% %g% %Lngggl ;giggglle entlgge axis of
the bandolier 102. The webs 106 are trimmed from the

15 workpiece 104 when a workpiece 104 is separated from the
bandolier 102 in serial order such as by way of a punching
or trimming die 32 (FIGS 5 & 6). The webs serve to maintain
the workpieces 104 in a predetermined spacing between
adjacent workpieces and in a generally parallel relationship

20 which parameters are tailored to the feeding and trimming
operations of the finishing machine 10. Additionally, with
the feedstock 100 in a bandaiier format, it may be easily
rolled around a reel for attachment and insertion into a
finishing machine 10.

25 Turning now to FIG. 5, a workpiece finishing macﬁine 10
is shown in which the feedstock 100 of the present invention
is used to provide individual workpieces 104 for
presentation to a robotic loader or assembler 11. This
finishing machine 10 is the subject of my co-pending patent

30 application, entitled "Workpiece Finishing and Presentation
Machine", Serial No. , £filed simultaneously

herewith. As described in the specification of that

applicatiqn, the finishing machine 10 is preferably



is used to provide individual workpieces 104 for presentation to a

robotic.loader or assenbler 11. This finishing machine 10 is the

subj ect of my co-pendi ng patent 30 application, entitled "Wrkpi ece

Fi ni shing and Presentation Machi ne", Serial No. , filed
si mul t aneously herewith. As described in the specification of that
application, the finishing machi ne 10 |séfreferably

-9- nunerically controlled and i M&Audes a supply area 12, a feed

area 14, a trimarea 16 and a L kpi entation

General |y, R¥Re¥ %%50?°ﬂ5§°}£0 e%“&niﬁgi“ ?lﬂl%ﬂ?ﬂ “drea ﬁ%Chgngeﬁﬁ and
moved to therdd! {4 NG €EER &@e&hféebudaa%orxpiew pesentationuapéaal |y
separates eac kplece 104 fromthe feedstock 100 and_poyes, each

separated |h&+V|GGn¢rallyp thekfeedatock 1%9016hﬁeﬁospF?oﬁhﬂgfhPEEhiﬂglnto

assenbler %&%@ @%ﬂfﬂngﬁ §9§$f9§09h8ktyﬂmﬁ¥ﬂg°$ g%gggﬂg%ss?s nount ed on

a supgy rGEfiﬁﬂiﬁgdmeans squegt$aleesepanahgsreathrwdﬂkpbeapp194a

preselected anou g ension to the feedstock 1Ogeéoi re¥e§ ;
sane from from EPGnﬁ?ﬁFQF?C d¢AAcARg MPYREneRAR AeRATALedoiBfAvVEdURle up

any slack WoheRpiB¥eOsUd’ 1Atbi BHeOpBEAtLIBNAiAL APEamB8hifito &5  The
| eadi ng edge of the feedstock 100 I's threaded into the feed area 14

wher ei n onepuedabeemiaedsﬁoeatépanﬁgrzpiekgugeby robotjie leaderoPK 100,

patt!cularlé§g§$b$§g %i0§sk9§5695 Pﬁgﬁt clanps 24 are nounted to a

sliding nea ecl pfocates horizontally along the axis of
t he fredstock 20The feedstdckandbonds mhhnheﬂhenehasppply reeﬂpQOCand t hey

the webs 106 and the feedstgck al th.
Each cl anp SAOAGERLACEeRRLARIN,TOIIREn G E25APPLY S, RFeRSIgRLet SREURE

channel 29 def k@hadon E%S%ﬁ%e flelaeedlkioph to previeht thedeamel £im passes.
The clanps 24 al so I nclude 2 vertically reciprocatable cover plates 26
whi ch cl anpprematurely advanclng within the machine 10 and to take up

any slack which may occur during operation of the machine.

15 The leading edge of the feedstock 100 is threaded into the
feed area 14 wherein one or more feedstock clamps 24 engage
the feedstock 100, particularly the webs 106 thereof. The
clamps 24 are mounted to a sliding means 27 which
recipfocates horizontally along the axis of the feedstock

20 100 and machine. When the clamﬁs 24 reciprocate, they
engage the webs 106 and move the feedstock along a machine
feedpath. Each clamp 24 includes a lower base member 25
which contains a channel 29 defining a passage through which
the feedstock 100 pasées. The clamps 24 also include

25 vertically reciprocatable cover plates 26 which clamp.the
part in place during the reciprocating feed movement of the
clamps 24. The cover plates 26 also serve to prevent the
feedstock 100 from buckling along its length while advancing
through the finishing machine 10. '

30 Disposed between the feed area 12 and the trim area 16
is a feedstock locating means 28 which includes one or more
vertically moveable feedstock indexing pins 30 which are
adapted to engage the opening 121 of the feedstock webs 106.



part in place during the reciprocating feed novenent of the cl anps
24:'Thefcover pl ates 26 al so serve to prevent the feedst ock 100 from
buckling along its length while advancing t hrough the finishing
machi ne 10. 30 Di sposed between the feed area 12 and the trimarea
16 is a feedstock | ocating neans 28 which includes one or nore
vertically noveabl e feedstock indexing pins 30 which are adapted to
engage the opening 121 of the f eedst ocK ¥¥bs 106.

feadst ock TRSRR BAAS b ARR A LA b TG & Pt a PR gl e

i nserted | HfddtReh o afitiin e aptHiie EChi rthe pins 10 iarener gi zed.
The pins 30 are then released and the 5 . nmachjne 10 acti g%?d. KP f eed
cl anps 24, igtitfallpdingented into @%ﬁ(ﬁ%d&??ﬂmﬁd%eﬁﬂa @achine

preferably 1%0%5@9.;{&;@&.”& The g}zﬁ(f.&%@éé RHYE S Sad&s) Wiid ¥hdy a

sui tabl e regul7ating whi ch are synchroni zed by way of a
suitapl e machimntromldetivated as Bherfredirckanps Rberskider greehanism 10

Wth the feedstogck 100 posjtioned properly, aif | pRl i t he
feed cl arrpsz-'zfﬁiwgrrf?‘jt% B t:ggkaﬁ%opré%é%ﬂﬁgc%ﬁ] &g’éleélj?eﬂi % ‘% trim
area 16. Thee fifslah@Eic PFesiire Srégulated by ta nsuitdblelereglatingi n a
cutting punch 34 is retracted upwardly into a an o r eady

position. Sieans Aardhich are synchrenized ROy £f R 2 Fé)lr’%% advances
Into a Cav'(%é:%tr%ller S %ﬁ’sés élk*;lé’%ﬁggﬁ{.‘%tﬂﬁn&ﬂiééfgc&ﬁttaﬂférﬁz

under neat h I ng pu e die closes, the cutting punch
34 10 coditictithe hteedstpckcr0qd Ofositichedrpropériye abbsisosupplied

I nt ti t h kpi 04 th t | 2
oncece oo thrtherFodl $TgRegred iniBluEh  Fhe EeBBLOLR &Ra’Rqyance
Si mul t aneoust yintHetHe €PiRCArdA4165 PrREefleedsPotke100 enterstadl

under neath t he cuttlng cylinder 32 and is forced intg enga enent. with
t he wor kpi ecatbbagt ey inéeneaaswhspein a cukbing; punch  dgedsketRacted

air-operatq&b&g;&f§0fﬂ££ng QRrSpQRrBr ready position. Simultaneously,

15 a workpiece positioning means 36 advances into a cavity, or
nest, 40 located in the cutting cylinder 32 underneath the
cutting punch 34. As the die closes, the cutting punch 34
contacts the workpiece 104, it shears off the webs 106
interconnecting the workpieces 104 together at the points on

20 connection between the leg portion 109 and the workpiece
104. Simultaneously, the workpiece 104 is pushed into the
nest 40 underneath the cutting cylinder 32 and is forced
into engagement with the workpiece positioning means 36,
shown illustrated as an air-operated reciprocating part horn

25 a2. '
_ The horn 42 is mounted on an air-operated reciprocating
carriage assembly 43 which reciprocates in and out of the
cutting cylinder 32 along path P. The horn 42 preferably
has a configuration generally complementary to the

30 engagement sp&ce 120 formed in the workpiece by the
sidewalls thereof 116, 118. The horn head 43 enters the
workpiece engagement space 120 and engages the presentation

surface 110 of the workpiece 104. It simultaneously



25 42, The horn 42 is nounted on an air-operated

reci procating carriage assenbly 43 which reciprocates in and out of
t he cutting cylinder 32 along path P. The horn 42 preferably

has a configuration generally conplenentary to the 30 engagenent space
120 forned in the workpiece by the sidewal I s thereof 116, 118. The
horn head 43 enters the wor kpi ece_ engagenent space 120 and engages
the presentation surface 110 of Tﬁ%'morkpiece 104. It simultaneously

retracts downward o cleat.the cuttin I in 2 i '

associ at ed E??Eﬁfé%é%ﬂgﬂvgﬁé}gteac? e%ﬁ?t§¥ ?ﬂg€£ﬁ$t?ﬁgi$3er 3%yv#%§3r 32
and into thptgesbsocinteacsl fdépmécRanidn retradbsroty ohiether cut€ingen
extends vertically into a_5 predeterm ned position, for pick up by a

robotic | os@etinger 32 apdsingeecthe maghing PreasntayioRcateR L8wor kpi ece
Sensor 46 ynereBy/CfndnaEnoR} | Ebn 8RERhALOVEEEREREy M hBb a2 area OF the

horn head 4% ere a portion of the workpliece overlies
i ndi ¢c& es tpre@etexmined positidbheforhpick uprkyi acrobohicOloader pn pl ace

on the horn_42. I 8 illustrates,an alternat nbodi nent ,of a
f eedst ock Zﬁﬁsﬁﬁeafﬁiﬁb‘toTFﬁghPHVek#iBﬁy 3ﬂ8?8$ﬁ worﬁpf8§ﬁd§gp§$r26 of
wor kpi eces g@énaag ant 6ptooatcseflsby y@baisposed?dftRihaghadehoothenbead

and tail portions (or opposing 15 ends) 212a, 212b respectigely,of t he
wor kpi eces beyn head 44 whegg: pppertionoef; he Werkniers everddes it

214,216 whi ghq 1na1csea§iegg€g%3m§g Qﬁ@rcﬁhﬁkagl%ﬁptﬁié &2?89k§!&6€“@6§ the

machi ne engagenent space 2 I nes an en er eof . machi ne
engagénent ierfimcplace op tbeahertnas#2the top of .this 20 space 220 and it

cooperates u i B3, ohIeiThbRrhtin’en biserpatelambRathBRE BESE. 2% o 10% g
tails 212a, #édls&bek 200 actordihgr €onthe! ¢dveheioh) Giekeda Aorti ons 209.

bandolier 202 of workpieces 204 are interconnected by webs
206 attached to the head and tail portions (or opposing

15 ends) 212a,212b, respectively of the workpieces 204. The
workpieces 204 include multiple sidewalls 214,216 which
terminate in a lower'fim or lip 215 which surrounds the
machine engagement space 220 and dgfines an end thereof. A
machine engagement surface 210 is located at the top of this

20 space 220 and it cooperates with the sidewalls 214,216 to
define the space 220. The webs 206 include planar portion
208 outside of the workpiece head and tails 212a,212b and
are interconnected thereto by legs portions 209.

FIG. 9 illustrates yet another embodiment wherein

25 feedstock 300 has its workpieces 304 arranged in seriéi and
spaced order by continuocus webs 306 extending the entire
length of the coil 302. The workpieces 304 have an
engagement space 320 defined therein by sidewalls 314,316.
Legs 309 extend from web planar portions 308 and connect to

30 the workpiece rim 315. The webs and rim lie in a common
plane. _

Certain advantages and benefits are achieved by the

present invention such as a reduction in the overall waste



FIG .9 illustrates yet another enbodi nent wherein 25 f eedst ock 300 has
Its workpieces 304 arranged in serial and - spaced order by continuous
webs 306 extending the entire | ength of the coil 302. The workpi eces
304 have an engagenent space 320 defined therein by sidewalls

314, 316. Legs 309 extend from web planar portions 308 and connect to
30 the workpiece rim315. The webs and rimlie in a comon pl ane.
Certai n advant ages and benefits are achi&&d by the pr esent

ig\zl_ention such as .a [%%%ﬂ% hgwgveral | vvaj]jste ] afs% ! 195
do not exteg W @xtthe® didy t2Widhtdrd Nenildf dhel Glindolier ngde

formof marginal control strips. Additionally, because t he webs 106

maintain a ddee fanm L Raxginel contatae dtridsc e MAdidiignaldas 104, the
bandol i er 1%d%el the e X Ha &'@Weﬂﬁéyﬂiﬁiﬁdﬂﬁ@al

wor kpi eces, ones having a pluralfrty of angular osed
menbers, betwaearn adjacahtvaidrkpieice 804y diher dreicitieen 202 ey

engagenent surface 0 to defjne the nmachine, presentation 10 neans
engagonont SFFERESAKR MRRTELANAR O S {TLARALATAL YorXhigcdTy () o
the feedstogk e /dWrde ving ld'HIBUIF of anguldd sy Wispusad Gemserl 5 Of

engagenent for the finishing machi'ne cl anps 24 to advance the
f eedst ock 1GMathrasighidewalls 116gk}8 which copperate with fhe pe seen that

L Secer b i flod "ip o ABYE5F ing RS JiNFRERE S
changa® and means enghdement space )12t wikhouthcreonpromising thepooveralXrom
the trfﬁ%éﬁ%féf é%“kﬁé“¥§;&§tééﬁiirkﬁﬁﬁéfghally, the feedstock
webs 106 provide points of engagement for the finishing
machine clamps 24 to advance the feedstock 100 through the
machine 10. _ . '

15 It will be seen that while certain embodiments of the
present invention have been shown and described, it will be
obvious to those skilled in the art the changes and
modifications may be made therein without departing from the

true spirit and scope of the invention.



-13- . | CLAIM 1. Supply feedstock intended for use in a
wor kpi ece finishing machine for separating a. singl'e workprece——

fromthe feedstock and presenting the workpiece to a I '
nmeans after separation, wherein said feedstock ”!lLHHUIﬂﬂEﬂHm”",
plurality of individual workpieces 5 assenbled in a 1 s %
continuous coil, each I ndi vi dual wor kpi ece havi ng a nachi ne
engagenent surface, said indi*#3dual workpi eces being di sposed
si de-by-side in_a predeterm ned spacing in a generally parall e
rel ationshi p GEPEMeach ot her and being 10 i nt er connect ed
successivel y wit &nap.e;ya&%hgrcoew 3nRehded for use 2MP@ASWorkpAdeeof said
wor kpi eces by an integral web portion extending between said

i ndi vi dual wor kpifdadshing machineg&oyr sepprpéipana edngle; workpdecedi vi dual
workpi eces, erom £n8Aele Ml NERROLRIRTNA0 elle WBRIEEMASES 35 2 15
separate waste piece wien separated PPoRrSEE rfplece.

2. Feedst ock ofiloalding heamnscatitercsepavatipn;cahereinvsaid feedstockeb
portions associated wi,th it, qQne qﬁ% orti I Nt er connecti ng one

on
end of a workpi eCOMPF1S98, @ plura of indiyidugl workpleces..ond web

portiog interconaggenm®dled in the form APRVNiAURUE Goilgi @athy kpi ece to
said adjacent 5 wor kpi ece to. mai ntain said individual workpieces

i o s ailmdivddaadr Moxkp igsec hayingd agmachdne, epgaglement N
rel ationship, an rein _sai i s | . ortions
are int egralol y f%%c%r’oﬁs’l%gddnejt\égimd%%i ﬁ%ﬁ%c%‘é@%&n&glg % eglom 1,
including two vwelside-bysiside in a prededterained apacingdmaegensyadliyeces

t oget her, workpi ece . machi ne .engagenent _surfaces gnd said web
portions being Parallel rej QH1W$ Qther and being
10 interconnected successively with one another adjacent

opposite ends of said workpieces by an integral web
portion extending between said individuallworkpieces
generally perpendicular to said individual workpieces,
each said web portion being driven to waste as a

15 éeparate waste piece when separated from said

workpiece.

2. Feedstock of claim 1, wherein each workpiece has two
web portions associated with it, oné web portion
interconnecting one end of a workpiece to an adjacent
workpiece and a second web portion interconnecting an
opposite end of said workpiece to said adjacent

5 workpiece to maintain said individual workpieces in
said predetermined spacing and generally parallel
relatiohship, and wherein said workpieces and said web

portions are integrally formed from a metal.

3. Feedstock of claim 1, including two web portions
interconnecting adjacent workpieces together, workpiece
machine engagement surfaces and said web portions being

disposed in a common plane.



-14- , 4. Feedstock of claim 1, wherein each of said individual . __
wor kpi eces includes multiple side portions extending: outwardly

from sai d nachi ne engagenent surface, said - Si ' sai d
machi ne engagenent surface coopeérating to de“wmaunmaﬂllmmut
space of said 5 wor kpi ece adapted to receive a pre$§entat?or’ néans
of sai d finishing machi ne. 5. Feedst ock of claim 4,

wherein said side portions are =14aheral |y perpendicul ar to said

b tions. . t f clai whet ei i t.i i |
IS0 POTIONG. - spespaBan S i ian iy WBepo. Sacky o 2Rl IR 0
formed by a progiRskpiecdse ivcltidess audtiplle side por?:iomem&i@.% claim

1, further including at |east one side portion extending from

each of said wor Rut¥ezdly from saigemaching shgagement Surfaceymsadidd
machi ne engagemi‘@Lj_s‘?Eﬁ go\ﬁ:ﬁ?gss%gda%ga_dzg%a%haeh%eggg{ayegagpwal% er posed

bet ween I'eces an ons.

Feedst ock of cl aicooperatdng tocdefive an éngagement epace of said are
general ly pl anar

menbers. 9. Feedst,ock of cl ai . Wherein each of
3a1'd b por i on¥OrKPlece adapfed, s HERS iVEy AORBERICBRIGRIARIT G cai d
pl anar salREnIshiilRy h&nIHElers i nterconnecting said flat

S. Feedstock of claim 4, wherein said side portions are

generally. perpendicular to said web portionms.

6. Feedstock of claim 1, wherein said continuous coil is
made of a metal and said workpieces are stamped and
formed by a progressive die within said coil.

7. Feedstock of claim 1, further including at least one
side portion extending from each of said workpieces
generally perpendicularly from said machine engagement
Surface, said side portions being interposed between

said workpieces and said web portions.

8. Feedstock of claim 1, wherein each of said web portions

are generally planar members.

9. Feedstock of claim 8, wherein each of said web portions
includes two leg members extending from said planar
members, the leg members interconnecting said flat

planar members to said workpieces. .

10. Feedstock of claim 1, wherein said web portions are

attached to corners of said workpieces.



pl anar menbers to said workpieces. 10. Feedstock of claim1

wherei n. sai d web portions are attached to corners of said

wor kpi eces. - 15- 11.
Feedstock of claim8, wherein said webs include nmeans for
engagi ng an i ndexi ng nmeans of said finishing machi ne, said

I ndexi ng neans engagi hg neans bei ng di sposed in a flat planar
portion of said meb portions 1Z7157A bandol i er of morkpleces : :
i ntended for use rkp| ce f.ini shin r resentlng
an L1 RS aek, S shadl B ¥heEsolandd ok, Lned el atap

means and havi ngfma ihuk;na&hQnmlihgembehs of said fisdpwialg ng

i ndi vi dual morkpleces ron1the bandaglier 5 during the successive
presentation of Bachipewkgaddedndexing means, engaging,means beindind

di schargi ng a nogy %@f&% a flat Rlan%?\r”ygﬁ mrkp‘éaliﬁn%?ﬁ%?\’ﬂxﬁgéﬁs.te

during presentation | ece
morkpleces of sai d bandol i er being joi ned adjacent one anot her,

ere sald andol nprise lurald t
i nd| vi dual r‘kp Lfd ?‘PH‘ ﬁ\"%‘le%g e’ ude & i nuous

bel t; each mrkpmﬂi@&&@i&ui@tﬁwfnﬁ@ﬁm for presentinkpem the
presentatlon surface belna defi ned by mul tiple edges of sai d

wor kpi ece, two oft gto;_:g:piece to an awkomteshsorkpiecs dqading a
| ongi t udi nal axi ie%fns and havi&giﬂé&n@euiﬂﬁ% }\ﬂléng{a\ﬁipl gdges extending

non- par al | el t axis, sal dha wor kpi eces bei ng

di sposed generalbppnnaning tndiﬂmﬂudlwwwthikneawﬁnumjthe bandoliexpaci ng
and e g e e o S vh Thidbe im0 said Wi

to said loading means and discharging a non-workpiece

portion of said bandolier to waste during presentation
of an individual workpiece, individual workpieces of
said bandolier being joined adjacent one another,

10 wherein said bandolier comprises a plurality of
individual workpieces assembled in the form of a
continuous belt; each workpiece having a presentation
surface, the presentation surface being defined by
multiple edges of said workpiece, two of said edges

15 extending generally parallel to a longitudinal axis of
said belt and two of said edges extending non-parallel
to said belt axis, said individual workpieces being
disposed'generaliy adjacent another in a predetepmined
spacing and being interconnected successively wiéh one

20 another adjacent the parallel and non-parallél edges of
said workpieces by individual webs, the webs extending
between individual workpieces for the length of said
baﬁdolier generally parallel to said belt axis, each of
said webs being adapted ﬁo be discharged to waste as

25 separate waste pieces when separated within said

machine from said individual workpieces, said webs



sai d wor kpi eces by individual webs, the webs extendin petween

|nd|V|duaI wor kpi eces for the Iength of said ly
parallel to said belt axis, each of said we Qa I“)
be di scharged to waste as 25 separate waste ple

within said machi ne from said individual workpieces, sald mebs
- 16- mai nt ai ni ng sai d individual workpieces in said pr edet er m ned
spaci ng. 13. The bandolier of cIain1I26‘wherein each of said webs

i ncl udes a pl ana ortlo i ons, and sal.d qwor kpi ece
present ation surPﬁggtﬂéP §385é&giﬁi wo 5ﬁﬁﬁﬁeﬁlé gaqa14 The
bandol i er of C|aPEb&%teWﬂﬂh%Bﬂs@&bdnbebs further mai ntain said

wor kpi ece presentation surfaces of adj acent wor kpi eces in said common
pl ane within said flnlshlng nmachi ne. 15. The bandolier of cIa|n112

wher ei n sai e S t I ebig0M

net al . Q3The %ﬁp@ﬂ St oFa ?ﬂwﬁ%ﬁe?@gﬁ %gi%g%ngE %EE@ nclude
a p{ahar pgrthonimn?udepaarpahnhegppmtﬂnmgssfid panmauﬁpngtdard phdgar
portion and adj acent., wor kpi,eces sai an rtiaon elng

di sposed gener al B@1d g%#?ﬁ&bn§ “ﬁé&&FWEF gfiggiggﬁg

common plane.

14. The bandolier of claim 13, wherein said webs_further
maintain said workpiece presentation surfaces of
adjacent workpieces in said common plane within saiad
finishing machine.

15. The bandolier of claim 12, wherein said workpieces and
said webs are -integrally formed from a metal.

16. The bandolier of claim 12, wherein said webs each
include a planar portion and a pair of leg portions
extending said planar portion and adjacent workpieces,
said planar and leg portions being disposed generally

outside said parallel edges of said workpieces.

17. The bandolier of claim 12, wherein said webs include
stems attached to said workpieces at intersections of

said workpiece parallel and non-parallel edges.

18. The bandolier of claim 12, wherein at least one of said

webs includes means for receiving a starting means of

said finishing machine.

19. A bandolier of workpieces intended for use in a
workpiece finishing machine for presenting an

individual workpiece to an automated workpiece loading



17. The handolier of claim 12, wherein said webs i ncl ude st ens -
attached *to said wor kpi eces at intersections of sai d”mm(
paral l el and non-parallel edges. 18. The bandolier of c ﬂmﬂm“wu““l

at | east one of said webs includes neans for receiviny a stlarting *
means of sai d finishing machi ne. 19. A bandolier of workpieces

I ntended for use in a wor kpi ece finiighing machi ne for presenting an
i ndi vi dual wor kpi ece to an aut omat ed wofﬂglece | oadi ng

-17- neans hav neans ILn ILne
separating i ndi vifGRe \%ﬁg&aé’é ol 0n} ﬁ’é‘tg‘g‘ﬁ'dé:}g Pg%gln% £ during the
successi ve prese@e%idx@ti(ﬁg aaidimaﬂam W¥%kpieces from tthes Pahdodddimg neans

and di schargi ng a non-wor kpi ece 5 portiqn of salq bandolier to
waste during pr egéﬁtiéﬁ &he successiveoprm%%%a v, workpieqes, qual
wor kpi eces of margam £'a 'dl%c?ﬂr@%‘i‘aga@ HRIwdH i 1y her
wherein said ban oller conprises a plura I ndi vi dual

wor kpi 8ces assenipoatiion dfe s‘alrdnha’nd@l]i@r to wast@munﬁnmwmqntm

wor kpi ece havi ng pre urface,
surface being defqafn&i‘ aprgﬁ’ié)ual workpigcse %@E?%aqsi&f%%pl &t
of said edges said bandulia¥iveigeiitldd/ adyaddmt dne arotigd udi. nal

axi s of said belt_and two of said edges extendln%hnon paral |l e
15 to saivhexein Said handelisy wamprisgh @ iRlcEalid

di sposed general | ﬁém ‘%B*?‘fé dd) AadiniIE TR Gie £ £ spaci ng
and being i ntercoﬂr%ect succes |V‘Ty va%t one orz?h(?t hear adj acent

t he pafal | el and gantinuais delktigeaalf workpiece having a presentation
surface, the presentation surface being defined by
multiple edges of said workpiece, two of said edges
extending generally parallel to a longitudinal axis of
said belt and two of said edges extending non-parallel

15 to said belt axis, said individual workpieces being
disposed generally adjacent another in a predetermined
spacing and being interconnected successively with one
another adjacent the parallel and non-parallel edges of
said workpieces by individual webs, the webs extending

20 between individual workpieces for the length of said
bandolier generally parallel to said belt axis, each of
said webs being adapted to be discharged to waste as
separate waste pieces when separated within said
machine from said individual workpieces, said webs

25 maintaining said individual workpieces in said )
predetermined spacing, said webs further including a
planar portion, the web planar portions and said
workpiece presentation surface being disposed in a
common plane, said webs further maintaining said

30 workpiece presentation surfaces of adjacent workpieces

in said common plane within said finishing machine.



sai d workpi eces by individual webs, the webs extending=26—— - - between

I ndi vi dual wor kpi eces for the |l ength of said ; ' 1y
parallel to said belt axis, each of sai d vve'bi B 1%@&?@80
be di scharged to waste as separate waste pie d

w thin said machi ne from said individual workpieces, said webs
25 mai nt ai ni ng sai d individual workpieces in said
predet erm ned spaci ng, said webs furtheFlpﬁcIuding a pl anar

07123 o OB RRAHABER 1Rl o et KCHEPRBEBSRLTTED

mai nt ai ni ng sai degAishing mavhAike eop aépaeatahgoa singaeewogkpadicacent
wor kpi eces in said cormon plane within said finishing machine.
- 18- 20. Supp Fhecfesdstrcknanddpresenting theawarskpipcgeto a

fini shing machi ngob@ngeRahilsl BraroEapheatIbhy! Ghbrein sajd reblBEoch®
feedst ock and presenting the workprece to a | oadi ng neans after
separ ati on, wher compriedsf acpdurality of individupdi workpipkesal ity of

i ndi vi dual wor kpi eces assenbled in,the form,a continuous coil
each 5 PhAGERRIed: Liothe S0EmA, PRECATIGHR, RO Eng 895N
surface, said i ndhdai¢4daualoierkpiezebfavdng aPpaehine engagementde- by-side

in a predeterm ned spacing in a generally - parallel relation with
each other and bswrface, said individuadnwerkpieces-being digposegne

anot her adjacentsidé_by_ éffpﬁﬂp%j S-e ggﬁgﬁgngaigﬁgﬁgggiggeg iPEwally

I ntegral web p | ons eXt endi et wee and t portions

of saparialdel sgedationk pithe eaghnethlery apdr pedsigcul ar to
R AR T WO AR T A .
separated w thi noppositieends b aid Gorkpieces by %wod intlegral! welbs
mai nt ai ni ng sai d I ndi vi dual wor kKpi eces i n said predeterm ned
spaci ng and genePgrtions extending between head and tail portions of
said individual workpieces generally perpendicular to
said individual workpieces, each of said web portions
15 being adapted to be dAriven to waste as separate waste
pieces when separated within said finishing machine,
said web portions maintaining said individual
workpieces in said predetermined spacing and generally
parallel relationship, said web portions including
20 means for engaging an indexing means of said finishing
machine, said indexing means engaging means being
disposed in a flat planar area of said web portions,
said web planar éortions defining means cooperating
with a feed assembly of said finishing machine ta feed

25 said workpieces through said finishing machine.

21. Feedstock of claim 1, including two web portions
"interconnecting adjacent workpieces together, said
workpiece machine engagement surface and said web

portions being disposed in different planes.



paral | el kel ationship, said web portions including 20 neans for

engagdi ng.an i ndexi ng nmeans of said finishing f machi ne, said -
i ndéxi ng nmeans engagi ng neans bei ng di sposeg¢m r
area of said web portions, sai d web pl anar gﬂ!}“lg‘lﬂ;'“““ﬂln
means cooperati ng with a feed assenbly of sard f£intsh ng nachi ne

to feed 25 sai d wor kpi eces through_said finishing machi ne.
21. Feedstock of claim 1, including t wo~ &b portions

mchi e engetbnent CaFPash ahiCEAFR hooeheFbin Bhia vep, poreiod HTTC |

in different planggtached to opposing ends of said workpieced9- 22.
Feedstock of claim1l, wherein said web portions are attached to
opposi ng ends of said workpieces. 23. The bandolier of claim 12, wherein

each of sai dyyebsppg bah?ﬁiﬂggsof Ei&ﬂﬁf1gor&h89e1ﬂnda&neaeiQaiaidesbanar

portions and a“portion of said worKkpl ece d&fining an end of said

wor kpi ece present anciudesr Aaptanar porpdend and whereinosaid planar
portions and a portion of said workpiece defining an
end of said workpiece presentation surface are disposed

in a common plane.



