conponent . ssenbly devices are commonly used in the

constructlon H}ﬁssHEbﬁﬁﬂﬁﬁBtENT ese automated devi ces
may i ncl ude, n ar ppdiagepoves llal ong a desi gnated path

-2- fmﬁrxnck up individual parts or work '7qg§ ropo
a pvedes-f gn lﬁ&(ﬁg&&gﬂﬂgﬂgﬁ I nserts the part into a porti onFR P thfj

to a pr edesi gnat ed | ocgki o ks up an indivi dual

wor kpi ece and inserts it in place onto a production I|ne conmponent,
such as a circuit board, where it is_subsegquent| | dered or

ot herw se attached tWQRKPEECE EINISHING AND PRESENTZ P order to
mai ntai n production |ine eff|C|enC|es the robotlc deV|ces need to
have i ndi vi dual workpi eces coﬁgﬁgg%ﬁpﬁ¥23¥%sented to themin a

pr edesi gnat ed orientation and at a predeS|gnated | ocation. Deviation
from 15 -,t er the o) ed { L.l ocation may result

i n the aut orfete and I nserting it

into the productl h or
parts used in suc eL#£@h§ g Qﬂ@Qﬁtirod %??gﬁl}lngglgﬁgadgfrgg%gb?%eﬁature

because t heyfimisRing andappedeahdttonnndchlnesthandsmeeg parsicplpydyno
formng of the SePRpRacELios, PhEFD SucapasaNayY FEA; spdieidbaly oo ooy
production |y9expi@8es Pronca &apbmyeﬁeanguat hfiterconnpttednietkpieices
robotic assenbler in a particular fashion.
5 - wherein the separated workpiece is subsequently presented
to an automated loading means.
Many machines for finishing wo:kpieces such as for
trimming workpieces from a supply of workpieces are known.
These machines include conventional punch presses in which
10 reciprocating cutting punch or die sequentially contacts a
supply feedstock to separate a workpiece therefrom. Other
machines may include trimming machines which trim an
individual part or workpiece from a connecting member
interconnecting a plurality of such workpieces, such as a
15  strip or other carrier item. In these machines, the supply
feedstock may consist of a coil of sheet metal in which
individual workpieces have been previously stamped and
formed. Yet other machines, such as that described in U.S.
Patent No. 3,512,438 utilize a strip of feedstock which is
20 fed into the punch press and acted upon thereby to form the
feedstock into a predetermined configuration in its entire
length. Individual workpieces_are subsequently trimmed from
the feedstock as a further finishing step.
In the manufacture of a variety of electronic
25 components and other components, robotid loaders or other
automated assembly devices are used more frequently to
achieve better production line efficiencies. Such automated
assembly devices pick up individual parts or workpieces from

a predesignated location and inserts the part into a portion



25 Nhny “robotic assenmblers utilize "carrier strips" or "carrier

tapés" t'b feed parts to them One such type of carrier tape I s known
as "debossed tape and reel"” and consists of a plastic carrier tape
with a plurality of recessed pockets or openi ngs forned therein al ong
t he | ongi tudi nal extent of the 30 tape. A part is placed in each of the
pockets and a plastic sealing tape or bonding tape is adhesively
applied to the carrier tape, therety sealing the parts in their
respective ockets. The carrle s fed énto a ropotic assenbl er
- 3- aﬁﬁﬁ X daviesr pick e%lP ual PRELHPT YeRORLgCeAqiron
instal | ed. %@ﬂ%&&%@i@i&ﬂ%&?riﬁ@érﬁ@pehérﬁai‘f‘eﬂnto a portion

di schar ged to ste ero es of such constructions are

descri bed i rofi.the Renmponent. 4SUdl?, iﬁtbﬁatedamﬂsemsz devicesipareer, human

ot ooty edd' v cbARCPRGETLE 48 SIASRRORIYERFGRIE, ",

speci fgc boaﬁﬂ.ent‘ﬂiém aitéﬁew@rdévieeé Magaothcluaustfetsexanme,
mai nt ai ned for pick-up by the robot |oader, Anot her type of
carrier typen A % @%@?r%ﬁ‘éﬂﬁnﬁ designgﬁ:edcp;s(haﬁg ®s described in

U.S. Patent e&%ﬂes‘hé&%é& 13888t 10n whérd ¥né %=rn! PidkEF a8 ANPEndlvYGhYLE. 2

carrier typ
workpiece and inserts it in place onto a production line

component, such as a circuit board, where it is subsequently
10 soldered or otherwise attached thereto by another automated
device. In order to maintain production line efficiencies,
the robotic devices need to have individual workpieces
consistently presented to them in a predesignated
orientation and at a predesignated location. Deviation from
15 either the predesignated orientation or location may result
in the automated device not engaging the workpiece and
inserting it into the production line component.
Many of the workpieces or parts used in such automated
production lines are delicate in nature because they are
20 stamped and formed from thin sheet metal prior to being
presented to an automated assembly device. The stamping and
forming of the workpiece typically occurs away from the
automated production ;ine. The finished workpieces must be
presented to the robotic assembler in a particular faghion.
25 Many robotic assemblers utilize "carrier strips" or "carrier
'tapes' to feed parts to them. One such type of carrier tape
is known as "debossed tape and reel" and consists of a
plastic carrier tape with a plurality of recessed pockets or
openings formed therein along the longitudinal extent of the
30 tape. A part is placed in each of the pockets and a plastic
sealing tape or bonding tape is adhesively applied to the
carrier tape, thereby sealing the parts in their respective

- pockets.  The carrier tape is fed into a robotic assembler



provided with a plurality of holes and intervening slots punched into

it for its longitudinal extent. The holes are 15 adapted to engage | egs
or stubs of each electrical part to i nsure proper and secure
positioning of the part on the tape. A plastic bonding tape overl ays
the carrier tape and parts and is pressed or stitched into the
carrier tape bet ween adj acent parts. This bonding tape offers
protection 20 to the parts and retai ns-3-he parts in place on the carrier

tape. This type of carrier tape construction shares certain
di sadvant ageandi the t$@alictape ciis t ppeled davay| apdnthe pargnremovedpandi ousl y

descri bed. or | e, - e e r ' L.pl e

pi eces and ti&%?f%@%@ése%$€ﬁé€§§0un%ng£§§ én&wgg?ecagﬁggnggsgyg%ﬁguhgh

process. Nalidcharded htSecwaste bpothértrobobins Erampllesoofesachsuggest a
ich is creatgd during_the form ng

carrier type or .supply feedstock
of the yP c%@%ﬁmﬁg%vﬁ?ﬁ?ﬁg?ﬁém@ﬁrprﬁr Papent Nos. 4,712,878, of

these gtyl esafd § OPEIEI 9655, hibReVar! Shahln3dnsert 0oACEratHe! phFERUiht8M 2
supply feedstock at a | ocation distant fromthe robotic | oader or
assenbl er. e cgpockets is ofteni neguiredcandecther twoppart nature ofipghe

I??ﬁi:ﬁgkénb éb&gked tapgoiscgﬂégﬁgiggy ”R&Hiti8n5ii§LV§ LE%;R%EE after
orientation of the parts in the pocket must also be
maintained for pick-up by the robot loader.

10 Another type of carrier type is known by the tradename ’
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

15 adapted to engage legs or stubs of each electrical part to
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 offefs protection

20 to the parts and retains the parts in place on the carrier
tape. This type of carrier.tape construction shares certain
disadvantages with the debossed tape and reel construction
previously described. For example, the assembled tapes are
composed of multiple pieces and thus increases the amount of

25 waste generated by the process. Neither of these
constructions include or even suggest a carrier type or
supply feedstock which is created during the forming of the
parts contained within the carrier tape.

In both of these styles of feedstoéks, the parts are

30 formed and trimmed from a supply feedstock at a location
distant from the robotic loader or assembler. Conventional -
trimming machines trim parts from a supply feedstock, but do

not contain any means to receive the part after trimming and



present to an automated | oading or assenbly device within t he

f eedpat i of the trinmm ng machine. No machi nes are known whi ch both
trima workpiece froma supply feedstock and present the separated
wor kpi ece to a predesignated | ocation 5 for pick-up by an autonated

| oadi ng or assenbly neans. ' The present invention is directed to
a wor kpi ece finishing and presentation machi ne which overcones the
af orenent i oned di sadvant ages and provi des4benefits not obt ai nabl e
with the aforenentioned constructions. |n 10 accordance with the
principl es @resenttesan autamatesh loading orn jagsembly deviseseithinon
machine is Vi | | ' us : f ock -
havi ng t he %%m&?éam n’e# ?zl}}:%e%%ilwﬁ]% ﬁ%uaﬁ‘dmﬁ{??ieﬁée%péye ﬁ%]‘%

i nterconnectwdddly btth trim & wdrkpicec tfyuh ra énppherféé&smkrn'mes al ong

the length 15 of .t he feedstock - The, nacqﬁge I ncl %ﬁgf
f eedi ng present; the \separpkesd Work *F ?‘F%Fb%‘l‘ to

a tringing FRaNpild-fP By ldh %ﬁdﬂﬁ@d’%adﬁid‘%xec@sééﬂﬂy means 1€
feedstock supply coil.” Ddring separation, the I ndi vidual morkplece S

urged into a nest'rhmaquttutnwtiorcoiﬁ atirected rto mworkpiese means.

1/‘6\]; E)(ranrtﬁlrel m%‘ﬁg’%‘fa‘{“%aﬁ%s%’ﬁ%%‘#}g Jl%ﬁé"‘a pr e}gem gna IE‘%gl‘Ef)ﬁc)éa'f:ol)ﬁcgnd

presents aforenerit fonsd ks givdthgas wrid Qiréwides Jpareits wot robotic
| oader or assenbly device.. The anpunt of ste nerated by 25 such a

fini shing arﬂP‘ﬁM%t‘f’tﬁh rﬂtﬁll?@’f%m jcppgtructionsy, Iy as
conpajgd 10 fL&RUEId Gftn éﬂ% ae&ffu.gleomm presenéefd@eﬂeiéﬁ tgereto
Iongated rglna

by way of contlnuous e control strips.
In one prindirdshioge@ndprésentation nachine ots provided whichmisg neans

B R e o e
trinm ng nmea)ssudedsEitson cof 1nd1vm51Im;eﬁb@dsaﬁmx-éam&etwlwewem ch
nest accommgﬁgéfgns extending between the workpieces along the length
15 of the feedstock. The machine includes a means for feeding
the supply feedstock by engaging the web portions thereof to
a trimming means to separate an individual workpiece from
the feedstock supply coil. During sepa:ation, the
individual workpiecé is urged into a nest whereupon it
20 contacts a part positioning means. After trimming, the part
positioning means withdraws the workpiece from the trimming
means and moves it to a predesignated location and presents
it at a predesignated elevation for engagement by a robotic
loader or assembly device. The amount of waste generated by
25 such a finishing and presentation machine is substantially
reduced as compared to a conventional trimming machine which
feeds parts thereto by way of continuous elongated marginal
control strips.
In one principal aspect of the'presént invention, the
30 trimming means includes a reciprocating die disposed within
a trimming means which accommodates the workpiece and its
interconnecting web'portions. The trimming means includes 3

nest located adjacent the workpiece, which nest accommodates



a part positioning neans in the formof a reciprocating horn whi ch

enters the nest prior to the trimmng step and securely engages the
wor kpi ece when it is separated fromthe supply coil and

i nt erconnecting web portions. The workpiece 5 I's thereupon renoved from
the trinmm ng neans by the part posi tioning nmeans and is further noved
Into a predesignated | ocati on where the part positioning horn
advances to a pr edesi gnat ed pi ck-up-8-ocation. A robotic | oader or
assenbl er subsequently renoves the workpiece fromthe horn. 10 In

anot her pri reipart posttioningecmeanscin thecfiorsnof a reciproeaking hgrand

presentation i L nel udes e | n adapted to
receive the mrfégg%?%+r§n e ngsf:nﬁf.j 8?%3%? %?k%??@@%ﬁegg?ﬁr gt“glh, t he
channel havidécurely énhgagésrtherwopkpivbechhencityvist separatpdr fronsthe

i nt er connecti ng i eces. '

succefsive rk Ip_get anot her grlgcipa
aspect of tfﬂ?&?%%éﬁ? 1 and. b ??Bﬂ?cFﬁﬁgpﬁﬁP Bﬁgt§ Bfr ngThEaNOTKRiLGEes
a 5 recifg g@?&ﬁbﬁﬁoﬁ %&%&aaffwe%%iﬁel Reans! By Eﬁ&“ﬁﬁi&g

first and seco operative positions along a part”conveyante 20 at h
wherein in tpesitioningoneanscandsisi furtherpmeved intopaspredesignateds is

posi tioned ?ﬂéé%@f ntﬁhégg EEEtpart positioning horn advances to a
predesignated pick-up location. A robotic loader or
assembler subSGQuently removes the workpiece from the horn.

10 In another principal aspect of the present invention,
the finishing and presentation machine includes a feedpath
having a channel adapted to receive the passage of an
individual workpiece therethrough, the channel having
shoulder portions which receive the web portions

15 interconnecting successive workpieces.

In yet another principal aspect of the present
invention, the part positioning means includes a
reciprocatable carriage assembly which reciprocates between
first and second operative positions along a part conveyance

20 path wherein in the first operative position the part
positioning means is positioned adjacent to the part
trimming means and wherein in the second operative position
the positioning means is advanced away from the trimming
means into a predesighated automated assembly device pick-up

25 or engagement location. The part positioning means further
includes a reciprocating horn which reciprocates between two
elevations, one elevation being where the horn either
engages a workpiece while being trimmed or presents the
trimmed workpiece to an automated loadiﬂg device and the

30 second elevation being where the horn is retracted and
enters or exits the trimming means.

Accordingly, it is an object of the present invention

to provide an improved workpiece finishing and presentation



trimm ng neans and wherein in the second operative position t he
positioning neans is advanced away fromthe trimming neans into a

pr edesi gnat ed aut onat ed assenbly device pick-up 25 or engagenent

| ocation. The part positioning neans further i ncl udes a

reci procating horn which reciprocates between two el evati ons, one

el evati on being where the horn either engages a wor kpi ece whil e bei ng
trimed or presents the tri mmed woLlgpi ece to an automated | oadi ng
device and the 30 second el evati on being where the horn is retracted and
enters or eXidch it wHicH s¥pi@dFally trims indDEidWBADOkorkpietés afiréh) ect
of the present invention " to provide an inproved workpi ece finishing
and present @& ia¥pply feedstock and presents the Feraxpked workpiecesto a

i ndi vi dual Lk gu I?ﬂg_ply feedst ock and presents the
separ at ed Fko'@%g ?géé¥n°r ARLDOITC 1 oader or assenbl er. '

Anot her obj ect ofaridtther aslsjdct venthepresént pinvenkeien 5is toopkovide a

finishing and presentatj o chi ne_wherein t chi,ne incl udes neans

for no@nt i nd"?}gﬁfﬁﬁ? n{ISthng_i?R%r ?%ﬂf%r%?lég’& Yl_r'ﬂe’fﬁgnfgp% of a

tSEDF” y bandgiddtiine incRidéd thédn® UforshduntErdsafSipsTwaesng and feedi ng
e

interconnected workpieces in the form of a supply bandolier
or continuous belt, means for engaging and feeding the
continuous feedstock, means for trimming individual

10 workpleces from the continuous belt and means for receiving
an individual workpiece so trimmed from the feedstock and
presenting same to a robotic loader or assembler.

Yet another object of the present invention is to

provide a workpiece finishing and presentation machine

15 adapted to receive a supply feedstock of individual
workpieces range in the form of a continuous bandolier or
belt of workpieces arranged in side-by-side order, the
workpieces being interconnected by web portions extending
between adjacent workpieces, the machine having means for

20 feeding the supply feedstock for engaging the web portions
thereof to a trimming means which trims the web portions and
discharges them to waste, the machine further having a
workpiece presentation means with a defined automated
assembler presentation surface which engages a presentation

25 surface associated with each workpiece, the presentation
surface partially defining an engagement space adapted to
engage a reciprocating member of the presentation means.

Still another object of the present invention is to

provide a workpiece trimming and presenting machine which

30 trims a single part from a continuous, supply means of
interconnected parts and presents each separate part to an
automated assembly means wherein the machine includes a

plurality of supply means condition sensing means to detect



continuous feedstock, means for trinmng individual 10 wor kpi eces from

t he”contT nuous bel t and means for receiving an i ndi vi dual workpi ece
so trimred fromthe feedstock and presenting sanme to a robotic | oader
or assenbl er. Yet anot her object of the present invention is to
provi de a workpi ece finishing and presentation machi ne 15 adapted to
receive a supply feedstock of I ndi vi dual wor kpi eces range in the form
of a continuous bandolier belt &1 wor kpi eces arranged in

si de- by-si de_or t he n

portions ext"é?mfﬁgions of b@%é%eéﬁiég g@og%‘+ec&§%ggér§c P%% avi ng
nmeans for 2(paged agsbmdsiudle comditidmedst ock for engagi ng the web portions
thereof to a trimm ng means which trins the web £$rt|ons and

di schar ges themt?%%ﬁ%t%ﬁdt¢ﬁhﬂﬁdﬁ#ﬁ§u¥ﬁﬁt#ﬁ# PhiecEs ;of the pregRent e
presentatio oh I 1 A6EeEiRg g#gg@ﬁedfmm a féé&i’i?é%fp{:ﬁéeﬂi-ﬁéfon

surface whic engages a presentati surface associated with each
wor kpi Bce, tfmllowbmptdetabled descxiptien.partially defining an engagenent

space adapted to engage a reciprocating nenber of the presentation
nmeans. Still another object of the present inventionis to
provi de a L€ S 4 t {6 s u,; g;,:.chlne whi ch 30 trims a

single part Troma conti nGous, gh nterconnegied parts
and presents eachI%ekhﬁaﬁeuﬁéﬁt°fo @ f°11°W1EﬁtGﬁﬁ?@&eﬁséﬁﬁﬁF§P QR

wherein the LRfddfice §ilf°Bemade to Phé'Atthiéndd aXEWiNgHEHHare2AdLIkE"

sensi ng neans
10 reference numerals identify like parts and wherein:

FIG. 1 is an elevational view of a workpiece finishing
and presentation machine constructed in accordance with the
principles of the present invention;

FIG. 2 is a plan view of the machine of FIG. 1 with a

15 portion of the cutting cylinder removed for clarity;

FIG. 3 is a cross sectional view taken along lines 3-3
of FIG. 1 showing a portion of the feedpath in the machine
which receives the supply feedstock as it advances through
the machine;

20 FIG. 4 is a cross-sectional view taken along lines 4-~4
of FIG. 1 showing the feed clamp mechanism of the machine
which advances the supply feedstock through the machine;

FIGS. S5A~-C are three cross-sectional views of the
cutting cylinder taken along lines 5-5 of FIG. 2 showing the

25 trimming cycle of the machine, and in serial order shéwing
the cutting punch in a open position, a closed, ready
position ready to trim the workpiece and a closed, cutting
position wherein the workpiece is trimmed from the supply
feedstock;

30 FIG. 6 is a partial perspective view of the machine of
FIG. 1 showing the presentation area and in particular, the
part positioning means;

FIG. 7 is an exploded perspective view, partially in



-7- _conditions of the feedstock and take appropriate action

baséd upon such conditi ons. These and ot her features and objects
of the present i nvention will become apparent froma readi ng of the
brief 5 foll owi ng detail ed description. Brief Description OF The
Dr awi ngs In the course of the follow ng detail ed description,
reference will be nade to the attached drgw ngs wherein |ike 10

reference nunerals identify |ike parts and wherein: FIG 1 is an
elevational yogpsgh 8f"hEPpEEE pbBiERbAINg. meanddnd! 8ACThALVEAuETCHI Ne
constructed 1n accordance wth the. pfinciples of the present

i nvention; workpiece;Famd,2 is a plan view of the nmachine-of FIG 1 with a

15 portion of cytting cylinder.renmpved far_clarjity; FI G
3is a cross sect PRl By HaVA, RYERPEFEAYE VIEY §25a"sbbLY; sppastock, ;g
portion of ta@aptedpedbp uset hA BhéhpP@sent invehtlhoheceives the supply

feedstock as it advances through t he machi ne; 20 FIG 4 is a
cross-®ectional view taken along |ines 4-4 of FIG 1 show ng the feed
cl amp nmechanhsfa £ ad "BaldBefhPfar i ehe apaes the supply feedstock

t hrough t he macr ' ) FIGS. DA C ar fir ee cross-sectional views
of the cut tFBG. ckl iddustrakes al vogkpiece 8nd preSentationowachinkee

25 trimm cycle of . the,machine,. and i erjpal _order_show ng t he
cutting punchd ROBSERuRted.in; afcordange Hith the principles, of theaqy 1o
trimthe worgpageftaifiventioncd The! hhBHine 10 BRASLLEER whauRber! be

wor kpi ece is trimred fromthe supply i
10 separate action areas: a supply area 12, a feed area 14, a

trim area 16 and a workpiece presentation area 18. The
machine 10 includes an elongated frame 20 which supports the
various structural and opérative components of the machiné.
A base portion 50 of the machine 10 is supported by the

15 frame 24 and extends between the form area 14 and the feed
area 12.

Turning now to the supply area 12, the frame 20
includes a supply mounting member 26 shown as elongated arms
27 which extend out from the frame 20 and include a means

20 for mounting a supply reel 101 of feedstock 100. In order
to prevent the feedstock supply 100 from unwinding
excessively on the reel 101, the mounting member 26 may
include a tensioning roller 34 which provides a point of
contact to the feedstock 100.

25 The machine frame 20 preferably contains a suitéﬁle
control means 22 to monitor the various operations of the
machine. A suitable controller may be a programmable
numeric controller 24 of the type that receives multiple
input signals and generates specific outputs in response to

30 the input signals according to a predetermined program. The
controller is suitably connected to the various operational
elements of the machine, as well as to the automated

assembler.ll, such as by leads 25.



f eedst ock; 30 FIG 6 is a partial perspective view of the machine

of * “ FIG 1 showing the presentation area and in particular, the

part positioning neans; FIG 7 is an expl oded perspective view,
partially in -

section of the part positioning neans and an i ndi vi dual wor kpi ece;
and, FIG 8 is a perspective view of a supply feedstock

adapted for use in the present invention.=9- Det ai | ed Description O
The I nvention FIG 1 illustrates a morkplece and presentation
machi ne 10 3djecent: the supplyr axese 13 tis the fiaadianeass 14, t he

present invention 1 e RAR{

action areas® 8’?&&%‘3%5&@3 g"‘r&qgé%r graai-f.z:'ﬁ@ﬁfea‘ﬁs Jl‘31(:2’rr| mearea ?%gearp
wor kpi ece pr ggedsockn mioetol&heﬂﬁ'im areariGhialonkp) thec |fledsdpath & .ongat ed
frame 20 which supports the var.ious structural,  and operat,jve

conponents ofFEfe Radhi AePneumatigcally. qperated feed q 4 10 is
supportgd by gti8chia gof b 1k RS FICUARD e fpYdBER altbrifd
the longitudinal axis L of both the machine 10 and the
feedstock 100. The feed clamp 28 includes a base component
29 in a movable cover component 30 which reciprocates up and
down upon a signal from the controller 24. The base
10 component 29 of the feed clamp 28 has a channel 51 defined
therein which receives the workpieces 104 of the feedstock
100 in serial order. (FIG. 4.) As explained below, the
feedstock 100 comprises individual workpieces 104
interconnected by intervening webs 106 having planar
15 portions 108, and therefore the webs 106 provide points of
engagement for the feed clamp 28. The webs 106 are gripped
by the clamp base and cover components 29, 30 when the feed
clamp 28 is activated and enclosed so that as the feed clamp
28 moves forwardly along the feedpath P, the feedstock 100
20 is advanced.

The feed clamp 28 moves forward in its feedstock
advancement stroke, and the base and cover components 29, 30
then separate and the feed clamp 28 retracts to its start
position adjacent a machine feedstock first sensor 83 which

25 is connected in a conventional manner to the controller 24
and which sends a signal to the controller 24 when the
feedstock 100 is misfed along the feedpath P. A second
clamp 38 is located forwardly of feed clamp 28 and is
stationary relative to the feed clamp 28. - It also comprises

30 a base component 40 and a reciprocatable cover plate 42.
This clamp 38 serves to hold the feedstock 100 in place
during the trimminé cycle of the machine 10. Interspersed

between the two clamps 28, 30 is a means 43 to prevent the



Turning now to the supply area 12, the franme 20 I ncl udes a supply

mouhti ng” menber 26 shown as el ongated arns 27 which extend out from
the frame 20 and include a neans 20 for nounting a supply reel 101 of
feedstock 100. In order to prevent the feedstock supply 100 from
unw ndi ng excessively on the reel 101, the nounting nmenber 26 nay

I ncl ude a tensioning roller 34 which provides a point of contact to
the feedstock 100. 25 The machi n&X07ane 20 preferably contains a
sui tabl e

control ns 22 t ni,tor .t he various, qperatd gqns of the
machi ne. A sBPF&gﬁEgCSSPESPIgFeﬁ§§9gg éoﬁrggfénghgpgratggn P
controller 2daghihB¢ !¥A¢s! AAtiCBACKISAgTHERNB! 33 compriidRdl aShamd w4and
generates specific outputs in response to 30 the input signals according

to a predet eandnadsatienary vowver platecdfirohl sleps plexdglassonnected to
e ovar o BRERE3RTTY one, preBpETEA iglhril TR beilberticttl etk (e
-9- .5 coveidpaatet cohponent! w6aimathati it! enablesd thesopérator of
feedat ock LOBBACBARBLNR Do bes REDLEPEN Shen SNBBISIEREPOL the feedgtos)s A
pneunat i cal | yogper #hadchanpsC287B828nkdS anti-buckling means 43 all rely
upon engagement with the intervening webs 106 of the
feedstock 100. -

10 The base 50 of the machine 10 has a channel 51
extending along the longitudinal axis L of the machine which
defines a feedstock feedpath P of the machine 10. The
channel 51 may have opposing shéulder portions 52
communicating therewith such that while the channel 51

15 accommodates the workpiece 104, the shoulder portions 52
accommodate the intérconnecting webs 106 of the feedstock
100, or any other means for interconnecting the workpieces
together.

A feedstock registration station 54 is disposed forward

20 of the second clamp 38, and includes a stationary cover
plate 56, similar in construction to the cover plate 46 of
the anti-buckling means 43, but which differs therefrom in
that it has a plurality of openings 57 arranged therein.
These registration opénings 57 extend completely through the

25 cover plate 56 and accommodate a pair of spring-biaseé
registration pins 58 which are used to positively position
the feedstock 100 at the required spacing for proper feeding
to the trim area 16. These pins 587 engage compleméntary
openings 121 formed in the webs 106 of the feedstock 100.

30 To begin operation of the machine 10, an operator advances
the feedstock 100 to the registration station 54 and engages
the registration pins 58 with the feedstock web openings

121. The machine 10 is then energized and the pins 57 are



5 attached to a slider mechani sm 31 which reciprocates al ong t he

| ongi tudinal axis L of both the machine 10 and the feedst ock 100. The
feed clanp 28 includes a base conponent 29 in a novabl e cover
conponent 30 which reciprocates up and down upon a signal fromthe
controller 24. The base 10 conponent 29 of the feed clanp 28 has a
channel 51 defined therein which receives the workpi eces 104 of the

f eedst ock 100 in serial order. (FI®1lz2 ) As expl ained bel ow, the
feedst ock 100 conprises individual rkpi eces 104 i.nt erconnect ed by

i nt er veni ng #Pand AUk Rf nthelxepenings 121 pRdsthesfead CLlaBP:L8re the

webs 106 prqy ﬁ%Féiﬁg o éagtggﬁdlgbanp 28. The webs
106 are grippe ﬂé%§0$%%in?a gﬁggﬂg Sh%osgr nponents 29, 30 when
t he feed cIkmpsﬁﬁwnsinctheadedwﬁngsenelb:éu eneahas is ibeatedd cl anp

28 noves for the,f dstqck 100,20

advanced. ggg Xh@'ﬁhg fﬁ%ﬁs °§88ﬁﬁ€ggnf mﬂ? FﬂmPfésfgeasFBEEing
advancgnent &yIidider 259 &Hﬂcﬁaﬁsaadréeyﬁf:oeeﬁnﬁqeaﬁﬁtzﬁg Binch 60 then
separate and the feed cla 28 retr position

adj acent a rispesedtherein which §§§§§riB§1VE¢Bﬂ12!°rkPi§°§§ni@étEHOﬂn a
conventi onal e n e a gnal to
“the controller 24 %ﬂﬁgt%ﬂﬁnﬁeelﬁa ?Eﬁas?ockofOBh?sEﬁggéegcg gﬁg héh

f eedpat h P. best\ iklustirated incFIGs. BBArSCLotheeduthimgrnuychfGoeed cl anp
28 and is tationa relatiye o the feed.cla . Lt also

compr 1 ses acineluded a s'a*%émnﬁea% 68 cpaving, BRAEAPIE BieotbrerEs, 634
This qlganp 3gndcs¥Rs1ap Hppdsihng Asedshsekts084i RellagA a yoke €411 Bathhe
trimmng cycle of the machine 1 | nter spersed bet ween the two
clanps 28, 3®ets efninserts 63,pfs beingheonfigured at least partially

complementary to the configuration of the workpiece 104 to
- trim the workpiece 104 from its associated webs 106.

In an important aspect of the present invention, the
15 cutting cylinder 59 includes a cavity 65 formed therein
which is aligned proximate to the position of the workpiece
104 within the cutting cylinder 59. The cavity 65 is large
enough to accommodate the entry therein of a workpiece
positioning means 70 which reciprocates in travel along the
20 axis L of the machine. The cavity 65 further preferably
includes an integral portion thereof, such aé extension 66
extending upwardly from the cavity 65 within the cutting
cylinder 59 and commngicating with the cutting punch 60.
The cavity 65 and extension 66 cooperate to define a nest 67
25 into which the workpiece positioning means 70 enters and
exits during machine operation. 1In this regard, the
controller 24, by way of leads 25 is connected to the
workpiece positioning means 70 and controls the movement of
the positioning means 70 along its travel path in and out of
30 the cutting cylinder 59.
FIGS. 5A-~5C depict the trim cycle of the machine 10 in
serial order in which FIG. S5A illustrates the cutting punch
60 in a open position, FIG. SB illustrates the cutting punch



-10- buckling of the feedstock 100 during operation of the
machi ne. "This anti-buckling neans 43 conprises a base 44 and a
stationary cover plate 46. A clear plexiglass material is one
preferred material of construction for the 5 cover plate conponent 46 in
that it enables the operator of the machine 10 to nonitor the
advancenent of the feedstock 100. The_cl anps 28,38 and anti - buckl i ng
nmeans 43 all rely upon engagenent wit# t he i nterveni ng webs 106 of

th f eedstock 1Q0. 1 Th 50 of, ¢ hi 0.h
channel 51 60 11,4 SkiaRfn RRARY ROTERITE HBTES 1 Hed eontqcted Fine
whi ch ARirKiSfecde TRAFAmE ki d afsidy ed ©f ik bami@chi-oe e ShiSply

channel 51 may have opposi ng shoul der portions 52 comuni cati ng
therewi th sudieedstock 1o tand JEGnSC sillustrates ke centting oypehpbece

104, the shoul | ONS ?%F“ﬁﬁf | ot o L 0g b
106 of the féégg o‘?fzééé&)' %"%r"%%&é er rre%inxge?l(k)é] ?%%e%%%%%%tls%\g ?f“ue
wor kpi eses  trim ttlgetwsrkpiece from the fsupislyckeedstotk ald0nand avhene54

s di d f d 20 f ot d. cf 38, apd jncl piee
oo PO RS gn, e oot st FLX RSPUSR SpL G4BT

the anti - buckiidibdPEhdtediteghi ch differs therefromin that it
has a plurality of openings 57 arranged therein. These registration

openi ngs 57 ext endA oshown cly theseghiguresp the cégekpiece cpesitianing
acconmodat e hdihs '% éﬁé@&'&é‘ségvity 65 of the cutting cylinder 59 and

10 stops when aligned with the cavity extension 66 and cutting
head 62. The workpiece horn 74 reciprocates vertically as
part of the workpiece positioning means 70 within the cavity
65 and extension 66 to engage a workpiece 104 separated from
the feedstock 100. When the positioning means 70 is in

15 place within the cavity 65 as shown in FIG. 5B, the cutting
head 62 advances toward the lower die inserts 64 and
contacts the workpiece 104 and its associated webs 106. The
cutting head 62 continues to travel and shears the webs 106
off of the workpiece 104 to thereby separate same from the

20 feedstock 104. In this step, the positioning horn 74 has
previously moved upwardly within the nest 66 to engage the
workpiece engagement surface 110 and the engagement space
120 defined therein while the cutting head 62 advances
downwardly. ”

25

With more specific reference to FIG. 6, the workpiece
positioning means 70 includes a carriage assembly 71 which
engages elongated tracks 73 disposed upon the machine frame
20 extending along the feedpath P. The'carriage assembly 71

30 is pneumatically operated and air is supplied thereto by way
of flexible piping 76. The horn 74 is also pneumatically
driven between its two elevations preferably by air supplied
to the carriage assembly 71.



registration pins 58 which are used to positively position t he
feellst ock 100 at the required spacing for proper f eedi ng to the trim
area 16. These pins 587 engage conpl enentary openings 121 formed in
t he webs 106 of the feedstock 100. 30 To begin operation of the machine
10, an operator advances the feedstock 100 to the registration
station 54 and engages t he registrg&Pon pins 58 with the feedstock
web openi ngs 121. The nachine 10 is"Then energi zed and the pins 57

o5 cg%f& e° Lsgabigegggg Qaaaﬁa%ogaéwaaﬁ kgad c | amp

subsequen ??y vancin stoc
shown in theoﬁéﬁathge paeltiansueaoﬁé sachopasédlon is whprecthet he

registration statjon 54 apd,conprises a I|nd 59 whi ch has
a reC|procaIVﬂﬁkEt???n§°§gﬁéﬂ“ggg meansd$ E gi?HéPegﬁ iPﬂlns
| ndi vi dual ‘8%;%%&&6%604 -i:gxarfbther o%:afh{:i‘vat Boa2gaea! aegwwaba &p@ of the

feedstock 1 | lustra C, the cutting punch
60 5 incvorkpieceuloangshwivhdzawny Engmnthei gpstdng cyddnders$9i@nd

LS CAPBEPRAERS, HASRLBuB By ok BB lE By g O
the confi gurphafntomf ﬁherwnknhacmi:amuois agaihr extehdedotiopaace 104 from
'ts aSSOCIatgde$§Eion suitable for engagement by the robotic loader 11.
Although the travel path of the workpiece positioning means
10 70 is shown in the drawings as linear, it will be understood
that dependent'on the configuration of the rails 73, the
travel path may also be curved or another configuration.
The horn 74 passes freely in and out of the cuttiné
cylinder cavity 65 between a presentation, or receiving
15 position wherein the horn 74 is extended vertically to
receive either a workpiece 104 separated from Ehe feedstock
100 within the cutting cylinder 59 or to present a workpiece
104 to a robotic loader or assembler 11. The extent of this
travel is depicted by the arrows H in FIG. 1.
20 Turning now to FIGS. 7 & 8, a feedstock 100 of the type
intended for use in the finishing and presentation machine
10 of the present invention is illustrated. The feedstock
100 typically takes the form of a continuous belt or
bandolier 102 having a plurality of individual workpieces
25 104 disposed adjacent each other in a side-by-side .
relationship. The workpieces 104 are interconnected and
governed in a predetermined spacing apart from each other by
a plurality of webs 106 which extend between adjaceﬁt
workpieces for the entire length of the feedstock 100 in the
30 manner shown. The webs 106 include a generally planar
portion 108 which may be disposed in a common plane with a
presentation engagement surface of each workpiece 104 or

they may lie in a plane spaced apart from the workpiece



In an inportant aspect of the present invention, the 15 cutting cylinder
59 fncludes a cavity 65 forned therein which is aligned proximte to

t he position of the workpiece 104 within the cutting cylinder 59. The
cavity 65 is large enough to acconmopdate the entry therein of a

wor kpi ece positioning nmeans 70 which reciprocates in travel along the
20 axis L of the machine. The cavity 65 further preferably

i ncludes an integral portion thereof, suct4s ext ensi on 66 ext endi ng

upwardly fromthe gavity 6 thin cuttl

conmuni cating wit rﬁ‘ﬁ %ﬁ 510\% cf:‘l‘r%é‘e cq"'uﬁ?e ]Ceg {/%’%nh%c? Wi on
66 cooper at e 1109 Wdfiche extietid from the plirmarviportiidis Wy lgdResentosi tioning
nmeans 70 enters and exits during machi ne operation. In this regard,

t he coorkpiaces; 104, wEhe Wehs O 6 intergonnegt PRRPSINg ends or
PoLP!£o b RS U0 S Sl 0 VS YTIER i of el
cylindes 59. the workpiedaﬂt)ﬁkrﬁ!:ahpres tidand imtaioy tihe u'_fonlt;nemashlm 10
7 oo RS LG ALY ALeS L 1 ALY e
-12- 9 ithe? &ig%%ed@%mﬂwrbﬂm{@ ndcHiafe A afial dde
clamps 28 & 38 and cutting cylinder 59.
The structure of the feedstock 100 is the subject of a
10 copending patent application, entitled "Supply Feedstock For
Workpiece Finishing Machine", Serial No. 08/123,717, filed
simultaneously herewith. The disclosure of that application
is hereby incorporated in reference. As described in the
specification of that application, each workpiece 104 of the
15 feedstock 100 preferably includes a presentation surface 110
which may or may not have multiple edges 112, 114 extending
around the parameter of the presentation surface 110. 1In
instances where such multiple edges 112, 114 are present,
these edges cooperate to define an engagement space or
20 pocket 120 of each workpiece 104 which is adapted to receive
the horn 74 of the workpiece positioning means 70. The
feedstock 100 is preferably 100 is formed from a thin gauge
sheet metal and the interconnecting webs thereof, preferably
lay exterior to the e&ges 112 of the workpiece. In order
25 to monitor the progress of the feedstock 100 as it aannces
through the machine 10, the machine is provided with a
plurality of sensors, preferably fiber-optic sensors. These
sensors are interconnected to the controller 24 by way of a
fiber optic network 81. The first such sensor is mounted at
30 the forward end 82 of the machine. The first sensor 83
detects a misfeed of the feedstock 100. A second sensor 84
is mounted forwardly of the first sensor 83 and by way of a

fiber optic cable or other photosensitive device determines



wor kpi ece 104 and is ready to trimsane fromthe supply f eedst ock 100
and" FIG 5C illustrates the cutting punch 60 in a closed, cutting
position wherein the die inserts 63, 64 5 trimthe workpiece fromthe
supply feedstock 100 and where the webs 106 are discharged to waste
via through suitable di sposal channel s 69. As shown in
these Figures, the workpiece positioning means 70 enters the cavity
65 of the cutting cylinder 59 and 10 S5 when aligned with the cavity

extension 66 _and cyttin head. 62. . The workpi ece horn 74 reciprocates
vertically athe en Bgr?m&f fPﬁéls\%t?P%pFé’& pod m&&%& if dorted
cavity withand st QBtkPletle rocRIYINg hotdy MR ArR L&} inRdded S tHM

the feedstock 100. Wen the positioning means 70 is in 15 pl ace within
the cavity 68 defdnednpresentativn surfage: 75 thereotheyFhds senames

toward the | r_di.e_ingert a t ’ﬁﬁy. e and
Its associ at ggiﬁerg'%gf&iﬁ?hzmgée%%cgft |arli.’§ (E%d%g; acg}:% | d'le&?ﬁ o%%[ 3"2‘% and
shear s.g he wabgnl@or the robotdc lvadenr oy assehblerq t ITar dhats aeyarids, sane
fromthe 20 feedstock ,104. I.n _this st harn 74 has

p, the positionin
previ ousl y n¥h€JhGERar A 18\SPeCialdy r?&'tfeil'%‘rﬁ? &y dhe tﬂ?&tqc_“larv\or kpi ece
engagenent SyhLi-R63ebel 194 &W%’I%Ni(ﬁ% rs(mp)?IYZ ?&MWQdd\}ve[ %h{'

while the cutting head 62 vances
nore specifi airemandfodd 90Fis locatied withincdhe framep@f wforthey neans 70

i Sposed upolapang, 107 5HA HnEautlts’d prurandiyHF UKL AT AT D
The carg i age925s9Ibifvr/ attachment e piriumadie/ pdpdng.cd Thel adiy iiss

supplied thereto bx'waxwv of flexible piping 76. The horn 74 is al so
pneunat i cal | Fegulated;hy, the, soptgeller dn, agcox & & RRASTAR 3

suppl i ed written #3on the? ¥petiTi® partl of the specific workpiece.
The machine 10 may further include a visual indicia means in
the form of a light tower 96 extending upwardly from the
15 machine 10 having a plurality of lights 97A, 97B, 97C
disposed thereon which are of different colors indicating
the existence of predetermined conditions within the
machine.
Certain advantages and benefits are achieved by the
20 present invention such as reducing the need to separate
individual workpieces from a supply feedstock at a location
far from the assembly line.
It will be seen that while certain embodiments of the
present invention have been shown and described, it would be
25 obvious to those skilled in the art that changes and .
modifications may be made therein without departing from the
true spirit and scope of the invention.



-13- o The carriage assenbly 71 reciprocates between two
operative positions. One such position is where the wor kpi ece
positioning neans 70 is within the cutting cylinder 59. The ot her
operative position is where the 5 wor kpi ece 104 is withdrawn fromthe
cutting cylinder 59 and I's presented to a robotic | oader or assenbler
11, shown in phantom wherein the horn 74 is again extended to an

el evation suitable for engagenent by the-i@kotic | oader 11, Al t hough
the travel path of the workpiece positioning nmeans 10 70 is shown in the
drawi ngs as ILi GRAIM:it w || be understood t hat dependent on the
configuratiop of the rails 73_.the t.ravel th.may_alsq _be curved or
anot her configura igﬂ;ﬁpiece flngsni?ﬁeaﬁgrRr7§e§§§§&§n¥P3 thf%ﬁa out of
the cutting séphra€ihgCavwbykpicke! reom a BUPPAY of dndividuRqei vi ng
15 position wherein the horn 74 is extended vertically to receive
ei ther a workpi ecWoxkpieeps: intercopneckeds togethexr and pregenting thene

cutting oylinder J8rR1bBePEES ! alttilatle® 15ading nkilhs,O thel Hithisnd O20er

or assenbler 11. xtent ~of trave e arrows
Hin FIsG 1. 20 comprisingning nowto FIGS. 7 & 8, a feedstock 100 of the

0P e pymkonded Tonedse Kt B2l oo bl Soent 340 Tl
within said machine,
means disposed at said first location for
separating individual workpiece from said supply of
10 interconnected workpieces,
means for presenting a separated workpiece to an
automated loading means, the workpiece presenting means
including an engagement member operable between first
and second positions, wherein said workpiece presenting
15 means enters said separating means and receives a
workpiece separated from said supply and wherein said
workpiece presenting means exits said separating means
and moves away from same to said second operative
position, said second operative position being a
20 predesignated position for said robot.

2. The finishing machine of claim 1, wherein said
separating means includes a cutting punch and said
presenting means includes a vertically reciprocating
horn, the horn having a workpiece engagement surface

5 which engages an engagement surface of said workpiece,
said horn including a carriage slidable between said

first and second operative positions.

3. The finishing and presentation machine of claim 1,
wherein said feeding means includes a first clamp

member slidable along a feedpath of said machine and a

R DR




100 typically takes the formof a continuous belt or bandol i er 102
having a plurality of individual workpieces 25 104 di sposed adj acent
each other in a side-by-side rel ati onshi p. The workpi eces 104 are

I nt erconnected and governed in a predeterm ned spacing apart from
each ot her by a plurality of webs 106 which extend between adj acent
wor kpi eces for the entire length of the feedstock 100 in the 30 manner
shown. The webs 106 include a generally planar portion 108 whi ch nmay

be disposed 1h 2 SOHERE B1aRp W'tleﬁggi‘ ng?/.sposgﬁeﬁiahat sa1aCRaegpaRAl surface

of each workpi ece e In a plfane spaced apart from
t he wor kpi ece upstream of said first clamp member, said sécond clamp

The webs 106 may furt her gg g ste ort i ons 09 whi ch
extend fromthe p® pSPP G?Qc {ece FUPRIYEREING,  The webs

106 i nterconnect QQ?QQ&QQOQHQQ g8hid work g@@egud tail portions,
respectively 112A, 112B of each-of 5 he wor kpi eces 104 and serves to

mai ntai n the workpi eces 104 in their predetermned spacing which is
Dt eSOy (ROl ingahiod GaERIARCHE IaliP e hardin B Epat
structure of the inellaieskal@hannelhextendiny aflongl@ longdtadinal @disnt
app!ication, entlglegaiguggcﬁiﬁgsttngcEannel receiving said
workpieces, said feedpath further including shoulder )
5 portions which receive interconnecting members of said
workpiece supply.

5. The finishing machine of claim 1, wherein said
workpiece supply is in the form of a bandolier, with
individual workpieces being interconnected by integral
web portions extending between adjacent workpieces, and

5 said machine includes means for driving said web
portions to waste when a workpiece is separated from
said bandolier, said workpiece having at least two
walls cooperating to define an engagement space into
which said horn extends after said workpiece is

10 separated by said separating means.

6. A finishing and presentation machine for separating a
workpiece from a/supply of interconnected workpiece and
presenting the workpiece to an automated loading.means,
the machine comprising,

means for receiving the workpiece supply, said
workpiece supply having the form of a continuous belt
of individual workpieces interconnected by integral
webs, the webs being disposed in a common plane along
the length of the belt;

means for separating an individual workpiece from
said belt;

* c L M s *



Wor kpi ece Fi ni shing Machine", Serial No. 08/123,717, filed

si rtul t arfeously herewi th. The disclosure of that application I s hereby
i ncorporated in reference. As described in the speci fication of that
application, each workpiece 104 of the 15 feedst ock 100 preferably

I ncl udes a presentation surface 110 whi ch may or may not have

mul tiple edges 112, 114 extending around the paraneter of the
presentation surface 110. In i nst ant®% where such nultiple edges 112,
114 are present, t hese edges cooperate, to defipe an engfgegent sgace
or 20 pocket 120 ofleaR$ TRK gRARCHRG ST Ve PR TUPRY R FRL

the horn 74 of t ' S5s i i g ng neans 70. The -~ feedstock 100
is preferably 10%&%&%romh %'n gauge sheet netal and the

i nt erconnecti ng webs tneAarmffoprpresenting said| individualdrworkphecedtes
112 of the workpiece. .ln, order It ) S t he
feedst ock 100 as qtp!ém adt.?ed, Zfo?wl;%%bhnp%e&ﬁﬁégﬁgﬁggﬁﬁt%%féachi ne is

provided with a automdted dodding meaws,s, preferably fiber-optic sensors.

These sensors are interconnected to the controller 24 by way of a
fiber optic network 81. The first such sensor is nmounted at 30 t he

forvard end £2 ofpibes (REbMIy addptbisheatlon ndchine ofdeigthsea m sf ced

of the feedstock sens i's mounted forwardly of the
first sensor 83 wwhebgimcsaid separatingmeans:includes arcuthing
photosensitive dﬁ%}ffh&ﬁ% rQ%ESS a cutting element reciprocatably

mounted therein, the cutting cylinder further including
a cavity disposed in alignment with the cutting

element, said cavity accommodating entrance and,exit.of

said presenting means.

8. The finishing and presentation machine of claim 7,
further including a programmable control means in
communication with said separating means and said
presenting means, whereby movement of said separating
means is synchronized with movement of said presenting
means.

9. The finishing and presentation machine of claim 7,
wherein said presenting means includes an extendable
workpiece engageﬁent member mounted on carriage means,
the carriage means being movable between said cutting
cylinder cavity and a predesignated presentment
location, the workpiece engagement member being_
extendable between two positions, a first of said two
positions permitting said engagement by said member of
said individual workpiece and a second of said two
positions permitting movement of said presenting means .

in and out of said separating means.

* c L M S *




- 15- ) the end of the feedstock roll. Athird sensor 86 is |ocated

wi t'hi n t'he wor kpi ece receiving horn 74 and is |ocated within a
defined presentation surface 75 thereof. This sensor determ nes the
presence or absence of a workpiece on the 5 horn for the robotic |oader
or assenbler. In that regard, the horn 74 is specially configured to
the particul ar wor kpi ece 104 presented within the supply feedstock
100. An air manifold 90 is |ocated=ai%hin the frane 20 of the

machi ne 10 and includes a plurality of inlets and outlets 10 92, 93 for
attachment tbOpneThet Eénpsping. anthpresentation machjmenofd cdpims,

controller in accg n ] [ wel tten . fs ol i fic
part of the speciVﬁggﬁgﬁkg%ggegegaggEi$hémﬁggﬁiﬁgE Ogﬁﬁ§pgbbpﬁg$ﬂﬁﬁblude a
visual indicia negégkpiece fromheafidr Webs of isgid beltr atd Eurthiémg
upwardly fromthe 15 machi ne 10 having a plurglityyg&% i ghts 97A, 97B,

97C . di sposednchudesnneansh fare ddsch; n “astey after

t he exi stence of N RY idahi n t he machi ne.

Certain advantagegaggggggﬁgf??sgggg g? |'$g by the 20 present invention
such as reducing the need to separate I ndi vi dual wor kpi eces from a

supply feedstock a_locati,on far -fr the .a nbl \ 1isne.

Tt Wi 1 be sddn ¢ e  FARLENIES 2nd prSSARARIoN BARIRE of diilm 6.

i nvention have beghefl@aw sald @ppliydadvaricednt] reandd includds st t hose
skilled in the art _that changes and nodi fications nmay be nade therein

wi t hout departingclpgpingemeans slidable glong@ fesiPath ofe sadfkent i on.

machine and second clamping means disposed along said
feedpath upstream of said first clamping means, said
second clamping means contacting said webs during

separation of said workpieces.

12. A machine for trimming a single part from a supply of
individual parts and presenting the single part to an
automated loading means at a predetermined location and
elevation, the machine being adapted to engage a supply
of parts in the form of a continuocus belt of parts in
which individual parts are disposed side-by-side in a
predetermined spacing with adjacent parts being
interconnected together by integral web portions at
opposing ends of said parts, the web portions being
disposed generally flat in a common plane, said machine
comprising: means defining a feedpath of said machine
extending along an axis of said machine, means for
advancing said supply of parts along the feedpath so as
to incrementally advance successive interconnected
parts in the plane of said web porﬁions into a ready
‘position within means for cutting said single part from
said belt of parts and means for receiving said part
cut from said supply belt and presenting it to a

predetermined location and elevation distant from said

|




- 16- | CLAIM 1. A workpiece finishing and presentation
machi ne f or separating a workpiece froma supply of individua
wor kpi eces i nterconnected together and presenting the wor kpi ece
to an automated | oadi ng neans, the machine 5 conpri si ng:
means for feeding the supply to a first |ocation Wi thin said
machi ne, nmeans di sposed at said first location for
separating individual workpiece from sai &3mply of 10
i nterconnect ed workpi eces, means for presenting a separated
wor kpi ece to an cutting meamsorat ed | oadi ng neans, the workpiece
presenti ng neans I ncl udi ng an engagenent nenber -oper abl e bet ween
first and second positions, wherein said workpiece presenting 15
means enter81saidmmﬁp&mahnu;Iaﬁﬂuiamniﬂzyxﬁhurefn said part adwén&emﬁnt
separated from sai d supply and wherein sai r kpi resenting
means exits said t‘ﬂ’%@}“ﬂ%ﬁ]? first clam%msd%ﬁ 8%95 iﬁ‘
sai d second Operatfe and s1iRfdld Ao Iéaf@%migmatw& POSEET ON
being a 20 etshlgnat ecil posi tél on fng;r’al sai d robo . The
fini shing machi _necdl’amﬁ aembier \Hesrigig & part supply enm@tm
I ncludes a CUtt'n%ﬂ¥gﬁﬂLﬁH§%é§“éLid part supply and advances said part
supply incrementally upon receipt of a signal from a

programmable control means.

14. The machine of claim 13, further including a second
clamp member disposed along said feedpath upstream of
said first clamp member, said second clamp member
engaging said part supply during cutting operation of
said cutting means.

15. The machine of claim 12, wherein said cutting means
includes a cutting punch operatively associated with at
least one die insert, said machine further including
means associated with said cutting means defining a
nest aligned with said cutting punch, the nest
permitting movement of said part receiving and
presenting means into and out of alignment with said

cutting punch.

16. The machine of claim 15, wherein said part receiving
and presenting means includes a reciprocatable part
engagement horn capable of reciprocating elevational
movement between predetermined ele#ations and carriage
means capable of translational movement between said

cutting means and a predetermined location.

17. The machine of claim 12, wherein said cutting means

e c L M H] *




presentlng means includes a vertically reciprocating horn, the

hor i haV|ng a wor kpi ece engagenent surface 5 whi ch engages an
.engagenent surface of said workpiece, said horn including a
carriage slidable between said flrst and second operative
posi tions. 3. The finishing and presentation machine of claim1
wherein said feeding neans includes a first clanp menber
slidabl e along a feedpath of said nachi ne=2hd a

-17- second_cl anp nenber disposed al ong said feedpath

upstream of said fincludesmenevakrmeans copexahivelynpssociated withmsaid

wor kpi ccas, " CHEEEE AR ERY tPbnamitting wo FRRES oflacknBBLY

feedpat h beltokelsport Lowe nvhick tiedvié dech OBGvereangromdanal axis
of said machine, said, channel receiving said wor kpi eces, said
feedpath further iH4idiNALRAXGer 5 portions which receive

i nt erconnecting nmenbers of said

18. The machine of claim 12, further including a
programmable control means for controlling operation .of
said advancing means, cutting means and said part
receiving and éresenting means relative to one another,
said control means having means for receiving input
signals from said advancing means, cutting means and
said part receiving and presenting means and means for
generating output-signals to said advancing means,

cutting means and said part receiving and presenting
means. '

19. The machine of claim 12, further including a plurality
of sensors operatively associated with said advancement
means and said part receiving and presenting means to

determine the presence of said part supply within said
machine.

20. A machine for trimming a single part from a supply of
individual parts interconnected together by bridging
portions and presenting the single part to an automated
loading means at a predetermined location and
elevation, the machine comprising: means defining a
feedpath of said machine extending along an axis of
said machine, means for advancing éaid supply of parts
along the feedpath so as to incrementally advance
successive interconnected parts into a ready pasition
within means for cutting said single part from said

belt.of parts, means for receiving said part cut from

T




morkplece suppl y. 5. The finishing machine of claim1, wherein

said wor kpi ece supply is in the formof a bandolier, with
~individual workpieces being interconnected by integral web

portions extendi ng between adj acent workpi eces, and 5 sai d nmachi ne

I ncl udes neans for driving said web portions to waste when a

wor kpi ece is separated from 2 _bandol i er, said workpiece

having at |east two wal | s coopéfating to define an engagenent

space into S h t id

separ ated by salds%i%a¥gkﬁgﬁ géﬂt ahd ﬁé&ggﬂéigé It Eﬁ 995 Qggggéh?dtlon

machi ne for separdbtation and elevatmonkalstantrﬁrnn saﬁﬂl¢utting means

i nt erconnect ed wor kpi ece and resenting the Wﬁrk L ece E& an

aut omat ed | oadi ng@RdaFemoval means °Pﬁ€aﬁﬁ¥ﬁF¥ea§gﬂﬁ#P§ sa

means for reCGiV'?ﬂtﬁfﬁ “ﬂégﬁhefSrsﬂPHthiiﬁiﬂg to waste sWQBthQQE supply

havi ng the form of a conti nuous. of individual workpieces

i nt er connect ed bybrhdggnqlportions whiqbbbpvehbenebgeuersg gromodnd in a
common pl ane along Rﬁge | ength of the belt; means
for separating an Pﬁﬁ?éﬁﬂﬁé|9 Rpi ece from said belt;

21. An apparatus for trimming individual workpieces from a
supply of interconnected workpieces, comprising a base,
a workpiece feedpath defined in the base extending
along an axis of said machine, means for feeding said
workpiece supply incrementally along said feedpath to a
means for trimming an individual workpiece from said
workpiece supply, means defining a nest aligned with
said trimming means, the nest receiving said workpiece
after trimming from said workpiece supply and workpiece
engagement and presentment means, the workpiece
engagement and presentment means being movable between
at least two preselected elevations and.being further
movable along a preselected presentment path between at
least two preselected locations, said workpiece
engagement and presentment means entering said nest
means during trimming of said workpiece and

subsequently exifing said nest means after trimming.

22. The finishing and presentation machine of claim 1,
further including means for sensing the presence of a

workpiece in said feeding means and in said workpiece
presenting means.

* [4 L M H] *



neans fqr advancing said workpi ece supply to. said separati ng neans;
and, means for presenting s lece to a
predesignated | ocation for engagenen mMEBSHEETHAS it ed | oadi ng means.
7. The finishing and presentation rachi n&ESE ACER; wherein said
separating nmeans includes a cutting er having a cutting el enent
reci procat ably nmounted therein, the cutting cylinder further including
a cavity disposed in alignment with the ca§r|ng el enent, said cavity
acconmodat i ng entrance and exit of sai d presenting neans. 8. The
finishing and presentati on machine of claim?7, further including a
programabl e control neans in congy8tgabkon W th said-separating nmeans
and said presenti ng nmeans, whereby novenent of said separating

means i s synchroni zed with novenment of said presenting means. 9.

- The finishing an 0 '
presenting neansqhgwﬁﬁgégg%h g%ﬁgﬁg%ﬁgeQLCRiﬁénk Bﬁgcg ?ggégégxsgﬁgnb
nmount ed on chntergonneeted workplécesar ihaghentorm b€i agfemdsbbekbet ween

said cuttin | i nder cavity and a redeS| nat ed, pr.esent ment
| ocati on, ﬂ%aneﬁk§¥ Ecet %nﬁaﬁﬂﬁEXP nﬁﬁ%ég gre;n thaividual
workpieces are separated from the bandolier by a cutting

5 punch. The separated workpiece is.subsequently moved into
engagement with a reciprocating presentation carriage which
removes the workpiece from the cutting cylinder and presents
it in a predetérmined position to a robotic loader or
assembly device. The machine includes a plurality of

10 sensors which detect various aspects of the feedstock and'
workpiece.
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ext endabl e between two positions,

a first of said two

perm tting said engagenent by said nenber of

and a second of said two
presenting neans in

-19- 10. The finishing a
sai d separating neans cut

said belt and further
after

I ncl udes first
machi ne and second cl anpi
upstream of said first cl

contacting said webs durifg

separation of s
presentation machi ne of c

clamp

positions
sai d individual workpiece
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12. A machine for trinmmng a single part froma supply of I ndi vi dual

parts and presenting the single part to an aut omat ed | oadi ng neans at
a predeterm ned | ocation and - elevation, the nachine being adapted to
engage a supply of parts in the formof a continuous belt of parts in
whi ch individual parts are disposed side-by-side in a pr edet er m ned
spacing with adjacent parts being I nt erconnect ed together by integral
web portions at opposi ng ends of said parts, the web portions being
di sposed generally flat in a common plane, said machine conpri si ng:
means defining a feedpath of said nmachine extendi ng al ong an axi s of
sai d machi ne, neans for advanci ng sai d supply of parts along the
feedpath so as to increnental ly advance successiveanterconnected

Sof said web portions into a ready — position-within

parts in the pl
' djgingwq part from sai d beJtC32 parts and neans
~and

neans fo et

for recefjv rt —=Cut fron1saég suppky belt presenting it to
a pf efet I ndd {1 _ofat ¢ and el evaf- di skant fr sai d
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13. . The jnachine of claim 12, wherein said part advancenent means

I ncludes a first clanp nenber di sposed al ong said feedpath and slidable
al ong said feedpath, the first cl anp nmenber having a part supply
engagenent surface whi ch eng@ges said parg sypply and advances said

part supply increnentall pon receiptﬁpkpa‘%ignal froma

programmabl e control neang. The machn - ClRl th

i ncluding a second cllanpRENMDEer T drsgo3edayon aijd feedpath upstream
of said first cla , WJ @eqon er engegt ng
said part supply duringum Aty or] o gricut ti ng jmeq)s 15.
The machi ne of claim 14 epti d futft i I ncl udes <a_cutting
punch operatively assd®ia ( t ~ S dig insert,] s

machi ne further includ{n ed wi sgi d cuttingpans
defining a nest aTig t _ Hhe nést

cpermtting novenent of sajd pa VI g prgsenti ng |means into
~and out of alignnent w uttilng . 14. The ngchi ne of
claim 15, wherein said paft sgntifjng nmeang i ncludes a
reci procatabl e part nogpgenent horn Icaba I? f_redi procatijng

el evati onal novenent | bef ween predet er m ned) el eat ifers—are-dcarri age

means capabl e of translational” novenent betwgengsai d
&
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cutting neans and a predeterm ned | ocation. 17. The machi ne of claim 12,
wher®€i " said cutting nmeans -21-

i ncl udes renoval neans operatively associated with said cutting neans
for transmtting to waste said suppI-Sr‘ belt web portions which have been
severed from an i ndi vidual part__' 18. The machine of cl§m 12, further
I ncl udi ng a progr ammabl e @nt romeans for contgol i ng operation Sﬂ_]
sai d advanci ng neans, cuf\ti ng @eansMarid said part ; T ecei —_
presenting means rel at&vg\t one an er, sai defontrol

means for receiving irfput | @al~~fromsa '

means and. said pa 2 1
generating output siopdrE8Lele8ai d advanci ng m
said part receiving aggas, TN

b/t



19. Fhe machine of claim 12, further including a plural ity :
.operatively associated with said advancenent means andepEACENMBNT SHEET
recei ving and presenting neans to determ ne the pregence of said part
supply within said machi ne. 20. A machi ne for tril A A . ..
froma supply of i ndi vi dual parts interconnected togetirer—iF—HH FEFFFFIO
portions and presenting the single part-tb an autonated Ioadlng nmeans
at a predeterm ned | ocation and " elevation, the machine conpri sing:
means defining a wogxﬁggdgarmumguxncdgggchRBSEHTAEmdNngAeHmng an axis of
sai d machi ne, neans for ,advanci ng said supply of parts al ong the
feedpath so as to increnentally advance successi ve interconnected
parts into a ready position wi thin nmeans for cutting said single part
fromsaid bel t of parts means for rece|V|ng said part cut from

-22- Bax ' na entiop predetern1ned

| ocati on and eIevatlon dlstant fronlsald cuttlng
The present invention generally elates to workpiece

finishing and presentation machines, and more particularly,
to such machines which successively trim individual
workpieces from a supply means of interconnected workpieces
wherein the separated workpiece is subsequently presented
to an automated loading means.

| Many machines for finishing workpieces such as for
trimming workpieces from a supply 6f workpieces are known.
These machines include conventional punch presses in which
reciprocating cutting punch or die sequentially contacts a
supply feedstock to separate a workpiece therefrom. Other
machines may include trimming machines which trim an
individual part or workpiece from a connecting member
interconnecting a plurality of such workpieces, such as a
strip or other carrier item. 1In these machines, the supply
feedstock may consist of a coil of sheet metal in which
individual Qorkpieces have been previously stamped and
formed. Yet other machines, such as that described in U.S.
Patent No. 3,512,438 utilize a strip of feedstock which is
fed into the punch press and acted upon thereby to form the
feedstock into a predetermined configuration in its entire
length. Individual workpieces are subsequently trimmed from
the feedstock as a further finishing step.

In the manufacture of a variety of electronic
components and other components, robotic loaders or other
automated assembly devices are used more frequently to
achieve better production line efficiencies. Such automated
assembly devices pick up individual parts or workpieces from

a predesignated location and inserts the part into a portion



and renoval “ffeans operatively associated with said cutt r%#‘ﬁ@ﬁq SHEET ’
transnlttlng to waste said part bridgi ng portions whichifh éﬁ¥

severed from an i ndi vi dual part. 21. An apparatus fo i MAR 1997
i ndi vi dual wor kpi eces froma supply of interconnected
conprising a base, a wor kpi ece feedpath defined in the base extending
al ong an axis of said machi ne, neans fep3keeding said wor kpi ece supply

 ndi i dual. %EL?@@@S@%&%@_@%&_M@" MASHPES Thi ng a nest

aligned with said trinmmng nmean est receiving said workpi ece
after trimmng from said workpi ece s wor kpi ece engagenent and

present nent neans, the workpiece engagenent and presentnment neans
bei ng novabl e bet ween at least two greselected el evati ons and bei ng
further =~ nokaweekpieng Sipiehéngcwadhpnesépedent paumaddtyeof at
ot e PhEaECSRhEde LA AbLRRTecER) (HOLHE Pofn of a°2HRARERRK AN
presentne neans enterin means durlng rinmng of said
morkplece Bmﬂdollersubeequeﬂttxngxcylbgdenlﬁhaeeunnﬂadavaﬁuad trimm ng.
.22. The f|n|sh|ng and@gresentatlon machi pe o rt.her

cl.aiLm 1, f
i ncl udi ng VeEkR1EGeS sake; AgPRKated tEAR tRe and°&g%5rpgiéc8“i 184 d
feedi ng megRscRNd theS8bfabRtkdi R6fkpiecePi8581bERGUERRLY moved into

engagement with a reciprocating presentation carriage which

removes the workpiece from the cutting cylinder and presents
it in a predetérmined position to a robotic loader or
assembly devicé; The machine includes a plurality of
sensors which detect various aspects of the feedstock and.

workpiece.

(Fig. 1)



