.., e3eNooN j kDl L( m~n6nTOoj v?° SELE UNCH AND DI E SET Background of
- therinvention Field O The | nvewﬂﬂlﬂmr'“wm&vemi on relates to gyl 103
-formng and stanping nachines in d punch and die tools are
_brought Sg@ggﬁg on a mal |l eabl e work "B%8e such as a length of sheet netal.
Accor di H% aspect of the invention, cooperating tool $TRIVIY4S punch
“-and conplenentary die are carried on opposed tool carrying structures that
are i ndependently conpl é R i i th one anot her
around a periphery for ?ﬁaﬁ%’?’n a rr%rlqgﬁe%gf[gqgﬁgﬁw arran m
precisely and repeatably detBaockaresntiiaf thel iavenioposi ti ons of %mlmmmmm mmwmd
die tools as they are brought together at the work piece in the stappi.ng
operati drielb@f difienfnvention conventi onal techni que for the manufacture of
certain artic ); | r I J I . . IS
fed into a Sptﬁ?appghhgﬁbﬂe géct% értééﬂ g%%lfaégméﬁg ég‘%a@i@é‘)‘ %%ggé( 'Wﬁ#
carries gppdsstppugcHiand e tedisnmiengralight dodetiterenn & sualiczibis! wiirk Yiddl €s
have shaped form ng edges and surfaces that respectively support or strike

the st ocRIChT@SodagiEnatd %€§§§8F dnalgl nbesyRIng o0 RSReE, of e inventignt s out

and/ or f SIS d h t W : t he. | red
si ze anﬂ%ﬁéhﬁg{'he s%aérrd}:ﬁrﬁgatsp?egghﬁgs ri‘?ﬁrﬁglegﬁenen ga'?hg['e iér%gréécf%e
necessaroppuseddoobearryingretgectures tivat @re lindépandemtya cortplementdarg, hametiesi r ed
shape in conjunction with the tgol structures, typically noving one of two
i nt er enRRNE LRI i%t@ﬁr@séﬂpﬁ'ﬁ'oﬁryuﬂ%ﬁl %&F&%@ Hidangs o FHeAe- t ool
whi ch i ; ' j j ' .y.es the
ver t1 caeREl BRI sfrahoBmel it SIEERRH and ¥eheRabl dofriineeThd RIWES 2
bed. Oneasitienshofitee mindtoandndieopeisats dtheycane beougttaogktisdrest the wosk r oke,
pl ural operations being acconplished by placing tools configured for
successiRIgCce 4 e §ta P&Pg)téﬂﬂ-y adj acent to one another along a feed
path of the stock. SUBSTI TUTE SHEET ( RULE 26) St anpi ng presses are
available in a wide variety of sizes and capabilities, depending upon the
si ze ancPramfittexity of the required parts, as are the tools. Stanping

presses can produce snal] parts ap ver igh rates,, and oper at.e at over
B 000 vert 1 can & rsenserah tehBlauieid e amariieeiEs of Sera artides,
manuf actgHGcORfryS fFGMIiaY étﬁ?ﬁ‘t \C()ﬁlfbhe‘i@l?' biatRd/sescie GBhksd | irih e g;?égﬁlﬁﬁnts

for the 'electronics 1 ndustry, arge shapes such as portions
aut onot imanufadjurekctan! calledpa istaniping prgsise avhigh @armies s stampiaggdiei dfthed

hal ves, which h fer " h and, die.set. " A
Convent iSAmPInG (8 atidh ofier 4ot Aot bRYE e fostuinS egeS anduni c
the net aly,faeb8itgt feRpeetivslf smﬁbah% stARE tH8IsE6ciROThYoage the Hresdiirel4Hd

hol di ng the upper and | ower shoes, and therefore the tools, 'in precise
al i gnmermotinn ohtheddevicenther ool cuts, outiandiern fermmsdhecstogkdntoethe metalmarts use

to f ts. Th fqui bushi i ding t
the acoPaampenafisoal i reite) 98085 RodRE. "ot "Th ntyprcar o9 O
vertical | y- orfieseinSingirieRs risedrivimy elepients thaf ingbart e Abasiarg ribtiorol ds

a punch-set, and is usually the portion that is attached to the novabl e

part of ansktannags te feragsthe fiabmetal skip inim theTdesirednshapesint ernjunetion set

the at o U HHE IRbL KFnRubs? ity Bing lordd B S8Rl Sebind fodlk i & 7 fed
bed. Metogcilkitonpidispidicemarttr bgansti 4 eoppdsed oot Swhichp s inoanfddtonmef al

strip, depending on the confi ?ur ation of the surfaces that contact the work
pi ece. THiatignanyesuRROftncTyaically; theomotionninvalyes the yaftiggy, oaeiliatiany of a

For m ng 3G po Agafiak A HxE81oBap 2 Adsbri e, TOrd of S it FRRRIRY, g

pr ocesseasparations e omchbei nfccomblivhedt iing d ostroky, ppltals eoperativas c eeing-or
exanple, to cut through the work piece an apE‘lrcgEri,ate cl earance bet ween

passi ng ¥998¥Ishechy Rlacingdrgisireniigised Tor shecessivederming,steps tatafahs of
one thm&gg‘gg f j Qﬁgﬁa [ [ ss of the stock and
ot her par mt@rtg,ogérdé{bgﬁﬂ/e y Qtjg?dy%éﬁaggrﬁpc‘g %é?&een t he sanme passing

edges may not cut through the stock at all, and instead will bend or draw
the stock without parting it. For dependable correct operation) the

di mrensions and rel ative positions of the punch and die -2 SUBSTI TUTE SHEET
( RULE 26)
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tools can be critical. In addition) a lack of sufficient clearance, or even
‘contact between punch and die portions that are intended to pass dhdul 2003
anot her) waloMBgs Or destroy the punch and die sets. The tol erances can be
very demandi ng.” A punch and die set is preferably capabl e SFTRS0HIF145
.precisely opened and closed and will correctly formparts repeatedly, for
hundr eds of thousands of successive strokes of the stanping press. The
punch and die set structures nust be precisely and accurately positioned in
"the stanping press and the novable and stationary parts of the press that
carry the punch Stdmping pressesarst availablevrd wideciasietyyofasizesaamdi capathilitieso
ensure that the ﬁunch aﬂg di.e_ st rductur‘es. meﬁg and/ or Baés I n tht% exact sane
rel ative postqPEORNGAAPTLING Y62 AR GAMPIEXlY Ot theJeAyred BETS. Ry ptathefpls. ; o
necessary t oStarpitRprebbes sha robdacs smafll panisdarRe) Aighi rate, tndsmiEbbedite t O
correctly formthe parts. There are potential problens associated with
punch and di@ @vars3.0Q8t vertigal cstirkess e %Mepafv{;tﬁjtﬁﬂmgpﬁ@ﬁl angsused tpunch
and die set I ' yTol carat e
a1 gnment - cdDRifeORT e faihy fih vBR) Small hURR U RIALS SonflORgEHE

al ways cor r éhelejecttoniga dntjustry, t [prgecshaped sdick ssqtortisnaneft ambutpmestivedsodyct |y,

for whatever reasqQn..,e nsive. damage W L1 _occur. For ex l. e unch tools
and die secti Qnsi@aﬁ?l csryﬁ‘g%pg\g gfeésa%pqﬁllye%rgggﬁ/éwaeﬁsog*a?ﬁ@agvg%r s}'vch\Aﬂ'I

occur, necesphéthbi 86 fefartadntashopuagesand Gle $8t"NAcRNEAtiorfa plReh @hB’lie hand,
the press driving and guiding structures nust be heavy and durable if they

are to surviSet Nas an YePRUSRe? agd 3jewer shnes to whichdhedBetgl formieg fenle are
ol | Al o
ITTicult tongi H,Sar?f)gﬁﬁgétp%sﬁ‘lg?g %gﬁghp@ f6c ﬂ@lﬁln@ﬁ\t}\?ﬁ?bﬁ]ﬁna%w& dided, Ng

arrangenment s neede urab 1 Pongevity.” W these needs I n mnd,
various net s thetafotsedie coplsoyiad precisehalignment aiuringodier eoastruationr afieice

Cyprcal |y congraiied, AEsetifa sB i yseBBen I8 SO0 20 2 movani o

rectangul ar pl at eTf@ndrhbernofyiides pdstsand bushingt ivaney sicdording dottiad abestaocy

t for the dje.. Drivi ' bring the, t truyct
ogether ¢l g ez bt e bl Tn Acvprahverisallierentatatinpig der, Ture
SHEET (RULE tR8)upper halfdfdhé starmpmpedie %x&slhis pliR¥LE aﬁg% @saanl fnaepdiien For

gui dance, the punch and die sets are usually connected) respectively, to
the ram and that imattachedio thesmoyablerpart phths slgmping pressdkneowve s arf@her

i ncl udi b t f ' ' f h
corers of ¢ e fan Ridteihe! Alfior G3¢ b5 InadublT BEHYE 1o (RE IGKELRAE of s e
nmovabl e and stampingndiey(refeded taras thewdibiset), which isptatiangry onra héavyobdister

R Y e o T R

di e-posts. the flat metal strip, depending on the configuration of the surfaces that contact
the work piece. The processes include, without limitation, coining, drawing,
blanking, piercing, notching, embossing, and similar types of bending, forming
and cutting operations, etc. The tools that perform the foregoing processes
require machining and mounting to very precise tolerances. For example, to cut
through the work piece an appropriate clearance between passing edges of the
punch and die tools might be less than two tenths of one thousandth of an inch.
Depending on the thickness of the stock and other parameters, a relatively wider
clearance between the same passing edges may not cut through the stock at all,
and instead will bend or draw the stock without parting it. For dependable
correct operation, the dimensions and relative positions of the punch and die

-2-
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_Bot,h‘the stanpi ng press and punch and di e set depend upon the gui de posts
for alignment of the punch tools with the die tools) and the pungy dzme

set vvithg‘}(g %_;!é@”rpi ng press cam A nunber of guide posts are provided at
position § C | aterally fromone another, defining a |iPel/Hs@vg14shi ch

.the novabl e and stationary nenbers cone together, and fixing the relative
orientation of the novable and stationary nenbers as well. A punch and die
set may have inherent alignnent problens due to their shape. For a punch
“and die set to make a viable conponent) the top half (e.g., the punch) nust
meet the biootsoocambkefcritidak) In additioraa lackpdrsuéficient ghearahte| orcevieartamtaghn

(usually level horizontal). If., fqr exanple) qgne corner is, |ower than
Snother  eveng diaPR & e pattons Hat 31 Miksiead ase efesainiglo S2h sy

front - t o- bgelestrdyethel p@ichoand did $étsr el ative positions of interacting punch
and die surfaces and edges. Even the slightest difference in angul ar

rel ationship belhRideraReeHEHE he ¥R drreandiyg. dArRusehiand diesat istrefarallyt oot s
°L tonal yetdRAt8 lordahh ! 8reBRbhS opbhod WrigPaBked 4y R CBrBEA Hrh BahglE

i s considered appropriate to arn relatrve positions a revent
uneven cl osgpentedlyt for undeeds ofl thbusands .of Buecpssive strokes wbitoalstampingat ed at

th i th d h t th f t |
bed! Tt PP - TAELHR BAB e el iRs Mautl B PBEisBo and AGRAIEN pos: s
are wel | spasifignéd ainted etmsih PressMBhg ths e aitie Hhe dafichary pitsestthelf the

posts and tends to provide nore %osmlve support than a closer array or

fewer gui deresssial camytBe prnch aad disossts inpss | becoyed ipregisely e Acstiratelyer i al
and has a i { g & et pn the -4
SUesTrrurer Rt el e BlgorPafid reRiches bt tritibr Bhos i 16, QRECzafle | 17
and their telatie pasitispacach atid exemntimeathess stdropingxprasisecyltes.t of bis ds

i nbal ance @ Vi bui ease gnd.dirt ong. eac ost .

Furt her nor g,écéjar&[%ﬁ}?agaweb? ﬁg t'ﬁ% as?%'ggi'gngieeﬁgq 6‘3%%&36&%1‘&% vf)ezyr aF It8I

ori ent at i ocorectlylfoaartaeqansed. Thi s can cause uneven perfornmance of the
stanping die as_well as an ipcreased rate.o ar on th ui di mechani s
Ceaulting | n | nENIRArRGOPNSBbOBE R Asasa wiR RupcP A At B BRr .
Apart fromale midheetpai q@dly brbleid Shd PaheMESRd Hk@s%éhd%ﬁ?é'} A o6y, the
overall ali ?nrrent of the press can vary and negatively affect the

per f or manceelighle; lextrgmelih Pearisaliandsaccurgigralignment desigieiserequised jn @edfindi ng
ol ar o BNk ambRly SRl ys corsify i, 13 Bl AR EiFth

angul ar error, hr ust era Ion I's not
exact | y peispwtalignddacomrecttyh forbalsatevér tdasopy exmnsivel daraage will ocedre Fdri gnnent

of operati (% i i kew trapslated to the nch_and die t .. Prior
ot Cheer oneFarnilel BinkS sodis B e 1SaRiS bR b o EreBH R RS Ve ad o ure
t f t the toals Wil adoun medegsitatih ent f M EGEE (O
al i gnnent sep§?§t s the matter of gg?@“s“s T e pimte |
al i gnment but h B%B?ﬁ’ rg‘%&ﬂb&@l&? %&%‘é‘ﬂ%ﬁf‘ gui e tbeotéeé\'dded to
the punch anpd ddibleaif HRAYORERO lsuniitta Q8 rdn@Eredf dpRlratiiiee [t @an e alCther al

support and al agnment i's placed on thé four guide posts. Thus suspendi ng
t he punch mere iffienit to SRsHre gaewrate saddepeatable majion e velyiheayy GV en-or s

by i ncr eash%ﬁ@én&“ b d?&c&rgﬂilih/gﬁn@%r{&;%r\{ggﬂﬂthﬁﬁeée %?ﬁé if Alindrat ter,

this concept s only 11T every other co t 1S in excellent condition
and oper at earigues feethbgds have been mreployed inthg mior ot talprgwentner bgduseni nor

span) such_a Sy: n inch. Such circunstances rarely occur

i n normnal %%%@3&@3@%&&“3%?%&@ q@&%‘ﬁﬁctur ers also have attenpted to add

di mensi onal st alihowh)stamgingy diee anedpreesed typioatipticoatprises glanardlippgrtimgr gi ns

of safety to the varipous die an ungp CO{%(E);;‘e ts. éhquse e&forts %dd cost

and conpl eRiHGUIRS SHEN 3% G MAYRRYK Jeclaggy FFUPR PHNERTES Ad @
stationary horizontal bed or support for the die. Driving mechanisms bring the
supporting structures together relative to one another in a direction normal to the
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| mprovenents in the prior art to inprove the alignnment of punch and die
‘sets with time and wear) have added substantially to the conpl exiuzg Elz]@n
al ready codddisoed technol ogy. The practical inprovenent in acc c!@ &
been npdest by conparison. There is a need in the art to rddFES084145
.elimnate angular alignment errors and inprove positioning accuracy,

w t hout addi ng substantial conplexity to the structure of dies and presses.
Conversely, there is a need for a |l ess conplicated and expensive

~arrangenent fo nch d die ts, that ,i,s at | east as accurate for
punchi di e peRrple Blafeg of dhemivebls st and the Peda danauidancendie bunsh and
convent | Ona&ie%bfél%l&ﬁ%qtll edehhe&ea. F&s‘rbgéﬁ\iél%dt@fthé RaFCahdH ffe BAPbPbESEISt rai n

the relative notion o punch and die and their carrying structures.
Summary OF qftfhe stamning Bressiand taanetanotnes: ngluging by puacthregar fbus vedical or use

in a stanpi , LS| Lf- quiding. h.2Ss and die
assenbl y) e&ﬁ#hgﬁg'nfapgg%@b@u%q% o@ﬁgl;s[ %g&@g@%@s%gisg-%q% S can
cooper at i vebafissihlcnesofathe rmovatile rndadthtiorraey siziescarnd sivablenRHn eharing
stanping. fn &ge nbodiment, the punch asserrr\b,\bg i ncl udes, at | east one tool
that is adaft®§ ¢ "-egt'a%ﬁ%ge%a' gP?‘ér?’ﬁ% 2 I@%‘iﬁ%@dsﬁbﬁ maleffemiale p of
metal , a pugehgatéamahgenendvittotnaabs of PEnéRpbsts Mitting fdvep br Risitk @RdoleF
operative engagenent with a portion of the stanping press on a second side)

with the fidietPostsd second sides having a conmon center or reference. A

stri pper guide i e, t t he
punch shoe and ﬁbgnstﬁ%%%@?agﬁéggﬁg |n§ﬂ:ﬁd g%t%&?%%%g?p‘?b?na gtém(?%e
common cent postofor aigementef thelmuntihaoalsswitibthe die tdolspand dhe puactaandldie
confronting_r.el titﬁnﬁgo t he Bunch shoe, and in Iudgs aee‘?i e _nest .hayi ng at

| east one t?ﬁto‘ﬁ@i‘u- BrRaTRE PEss; ATy ﬁh&“gﬂ’fﬁ FYde RO8{%, 8¢ RIS atang a
di e nest gupskitiongsspdieds idler@liydidt diied aRoMepSHBEhikG & §he 41683 whidte tisk e nest
gui de bushing is symetric about the same conmon center or reference as the
punch shoe, MaMable sand netatiPoaRyd mambersy eome tegethancand hidngnte: Kelalive i pper

gui de bushi e, 3akh 5mb’mwe%ﬁ§e§%§%ﬁh?§%ﬂ%ﬂe nmount ed and

assenbl ed in a stanping press, nest gui ing slidingly
recei ves the -6 ApBsth aoWRIisAEEMayFaAVe inbprent alignment prafileres dud to lieir

stripper guj b i ki j_d i i gl d L, xgd on one
of the rel a%r%/%& yﬁ%@m%%ddré!gr%?gé "?‘#Jg ¥ %ﬁ-ﬁ?ﬁg’%@@%@t %%1%0@#IFF%%.r y
guihdes ]E hehquenptu'x%'Pomtmndneetr it?)@et:]ot@ui dealto (dib) rig, ?] vvhnfar:yl @leefeéﬂy(mfralte:] t he
ot her of the.mv e rs fhe press, over e fu stroke of, the
ot anpi ng. proidnen fysHalY i RoskOelis Tor Bample. are PR i bRet dnan
advant ages grotfidrethieratiyildr@iror r@sulB i afodrte pehditly Giesltd-Bide Ur fiopittebadk
apparent by, the fol]l]ow ng detail ed description of certain preferred

enbodi ment slatarak fEon i e feative prsitons & interadingoRdndeaed diogetaeas aidnh the
Aherel nt Fi SR ERASINIRIER ot (Ao & RlatRshicl GotiBth dne BN 1 g
punch and dand dietmay damagedtecnetdl forming teaisjoe cesulhinepadratyalityi parns: i s a
Shown 1 n Frg. 17 [uEbbstiE; pine o BRCMAflet s BRI Bpfodtefa 15 |

i I'1ustrati omgainkaig refdtive pasitionplandetd, preverstsursveni dosihg \of éhe punttheandudieh and
die set shogg{ The posts are typically located at or near the periphery of the bed, such as
at the comers of a rectanguiar bed. In this arrangement, the guiding interactions
of the individual posts are well spaced from one another, which spreads the
guiding effect of the posts and tends to provide more positive support than a
closer array or fewer guide posts. However, each post involves a limited mass

of material and has a relatively small surface area in contact with the bore in the
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i'm.Fig. 2. Fig. 4 is a front elevational view of a tooting nmount; Fig. 5 1is
a side view, partially in phantom of the tooling nount shown inglﬁi@’e&m
Fig. 6 isy wé o 6,9{? oyl ew of an upper spring retainer, Fig. 7 is a side 4
partially n phantom of the upper spring retainer shown i ROIYYS0084145i g. 8
.1s a bottom el evational view of a punch shoe forned in accordance with the
I nvention; Fig. 9 is a side view, partially in phantom of the punch shoe
shown in Fig. 8 Fig. 10 is a top view of a ball cage; SUBSTI TUTE SHEET
"(RULE 26) Fig. 11 is a cross-sectional view of the ball cage shown in

Fig. 10, asppaksed smmugelorrtae like 1 ITHenpbéty .antOthek tgoreéZ:ansNea:cama‘ereeIct i onal
view of a portl?n of t show ng t he

al |
rel ati onshi B&Ss ‘i"h%x%'PP e f%g'eoﬁ'FtPaqﬁ%oéHﬂegﬁnlpr (?uzﬂre%%ﬁ ang dirt i ng:

Fig. 13 is gforgdacH BéVstOthﬁ’tH%‘?%Fe g}JittdWeBHSthbrtﬂafé%réﬁiﬂtehﬂ té%@@éjaﬂt?@f yith
the present invention;, Fig. 14 is a side view) partially in phantom of the

| ower gui d@amllehom@temmd hegarge cagtedri Bhis Tani causet wieven ravaare of ew of
a1 & mest (g RANi0ak%d B b YR TAuBRsed Ll of RelP of 74 GfidtiPHechBRbKE! 1Y 1
resulting in increasingly poor or variable quality in the stamped parts.

Apart from the aspect of angular error between the punch and die set, the
overall alignment of the press can vary and negatively affect the performance of
the punch and die set, particularly where highly demanding tolerances are
involved. For example, if the press ram has incurred an angular error, the thrust
vector for the ram'’s vertical motion is not exactly perpendicular to the base of the
press, this error in the alignment of operative forces is likewise translated to the
punch and die set.

Prior art designers have developed methods of loosely suspending a
punch and die set from the ram to eliminate a direct angular error. This
improvement in alignment separates the matter of press alignment form
punch/die plate alignment but has other drawbacks. Substantial complexity must
be added to the punch and die arrangement, and even greater reliance for
structural support and alignment is placed on the four guide posts. Thus
suspending the punch to relieve ram alignment sensitivity may introduce angular
errors by increasing wear and reliance on the guide posts. As a practical matter,
this concept works only if every other component is in excellent condition and
operates perfectly, and the press is only out of alignment by a minor span, such
as a few thousandths of an inch. Such circumstances rarely occur in normal
manufacturing.

Press manufacturers also have attempted to add dimensional stability
and/or to reduce alignment errors by adding margins of safety to the various die
and punch components. These efforts add cost and complexity to the punch and
die.
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Fig. 17 is a side view of a die shoe according to the invention; and Fig.
18 i5 a top elevational view) partially in phantom) of the die shod@ sHiw03
in Fig. Xooh®isgh! ed Description O The Preferred Enbodi ment The fol | ow ng
description of preferred embodi nents of the invention is i REEVGMYI4E pe
~read in connection with the foregoi ng drawi ngs and shoul d be consi dered a
portion of the entire witten description of this invention. As used in the
description, terns such as "horizontal," "vertical," "left,"” "right,"” "up"
-and "down," etc., are intended to refer to orientations illustrated in
particul ar dr aw imprevejueats intbe prier aride imafove thepalignment of pancihaadwdien to

articul ar i e ' Lni | "
P out viar di'y 5658 SRh 3 did P v, AU Bine LB of Hreaty , ;
axi s of IeI gagapiicmed decglxdlsgyuf The amﬁaoﬁcalaisramppempnﬁ at agcwdasyo,h;tsebe;% such
as "coupled," "cqnnected® or _'Interconnect " e | htended t o descr e a
el at i onshi {FOBBTHRIGETRRRSISGR. TEREP &7 fEpq e Fhimeohe o siminate aBOURES ar
secured or aﬁgrﬁﬁé}ﬁcbrfcﬁisaédd/ﬁnmveafﬁw aebaﬂaey, Wit R tdddidy sutstanRet |y

t hrough interveni ng structures an udes pivotal connections. The term

“oper at i vel sompigdiystorthastrusture of digsiang Bresses. &onvaele dheredn saaeadoier
bet ween 8. ?\&glcoﬁu %eé%ﬁ-re)é@%ﬁgzﬁ'}anqemeﬁt%r gﬁﬁéﬁéH& %ﬁ Qétk?l“\%. i§%eh
S c ction. Fi

structures to operate as 1 ntende ue of s conne gure 1
shows a sel leagtlasiacoyrate iahpunct/die positionitg sandipteferablyiis) nwre acdanates, thanh t he

I nvention, jnstalled for, use i.n a.stanpin ess 10 of a type that art
from the i nY& YN °§‘3E%‘FH}%H'{ i"&?fg]' ﬁ?‘f@ﬁ&% ?pﬁeérﬂﬂ‘%pﬂ?%scgnisa'nﬁ@gudes a
ram 15 coupieativieomatichi bf'mé)F@ﬁ@tbhﬁde?e gAY aheirdadfingGtRictiragld a away from a
bol ster plate 20, for exanple at a rate in the range from approximately 5
.to 5,000 strokes per mnute. The length of the stroke may be in the range
from about ' ; electric notor 25 is coupled to a drive
shaft 30 haguam]i £ 1 i whi ch drives ram 15 by neans of a crank 37.
A flywheel 38 sttheinventieniproddes gypunobnand diet sétdonesein 25tampingpeest.s i n

moving ram 15 f | el Ig: f ) and
crank 37 caﬁorBé'Qﬁ\"\ﬁjg ﬁgﬁ‘g’&m@%%%%@fBsgh‘?éhgss*'%%r?ﬁé&ﬁﬁﬂ@@l {%g‘mpg can
be j our nal edf itie doleravectss lagsiyoiatedt withbesopergtive rassemiblies fandi subsstawtiallys, al |
of which are designed.to al gaw.sta ing press 10 to operate at the

above- nent i ing Misaligpmgn FB’R%§[%@P' fi nute. An upper tooting nount 40 is

attached to and gajid EALEAINTeANAS pUKLR asBEMBBMBRIEES at Red¥PBAS tddl thaisbol t s
or the like &}gt shown). Referring to Figs 3, punch and die set 1

conpri ses aaganieh fuRnerging aI@O?‘?QﬁiHGiaeWQG%@- ?UC‘JD% 3P 8f siatalng PO Punch
assenbl y 10%&@%&@} g%g%gnan AL 188 add for SpeRIRLYergABeent AtH! €d tO

bol ster plate 2 I'S I nterpose etween the plnch assenbly
and the di eagpogionxfithestanteiog presssin asecond sigei with thenfirst ard sesead isidespunch

and 2) ana daa0d gitofyfian EaRlel ¢ BrBhes AGRBIGYGE BShg Sl RBRaE AT, T |

t he exenpl aegclesdsctie penth shoevso thaththeypomethr shdesamnd theustdppeylide baghimgt ri ¢
rel ati onshi ps petween nch, a bl 100 and di e assenbl y., 20
2dopt ed 1 or iR BOU DERI RIS oA STy, or rersrence. tn die BB¥oriBly

is disposed in coaxial confronting relation to the punch shoe, and includes a die

nest having at least one through-bore that is sized and shaped to receive the
tool, and a die nest guide bushing surrounding and enclosing the die nest. The
die nest guide bushing is symmetric about the same common center or reference
as the punch shoe, and is dimensioned relative to the punch shoe and the
stripper guide bushing such that, when the punch and die set are mounted and
assembled in a stamping press, the die nest guide bushing slidingly receives the

-6-

SUBSTITUTE SHEET (RULE 26)



e.g.) elliptical, hexagonal, octagonal, or any other shape that provides

360 degrees of bearing surface between punch assenbly 100 and di e2dsHknishy
200. Pun%@];ﬁ?dply 100 and di e assenbly 200 may be forned from any of the
well known tool steels or simlar) relatively hard and/ or BGFAB00A4mMst al s

_that -9 SUBSTI TUTE SHEET (RULE 2fi) are well known in the art. A strip
of relatively hard netal (not shown) is disposed between the formng tools
and die. An indexing nechanism (not shown) is provided to nove the strip of
metal or other blank or preformed stock through stanping press 10 and to

bring the shmek sR6s WRERhS ¢ippePgaRIBIHUSHEGO THRLIE nesPeHasDEhidg s ngidly manner
that is welt known in the art. Punch assenbly 100 includes_ an uppér 'spring
retai ner 10Bpd=om@Nen otk re@vely movablgemepibese dbtbAi slamping, peass andal |

cage 112. | . ' r [ (L cul ar
cymmet Ty adPeiLy s RLounirtfloe 2 siPHcR didndstiiT AN ofs Bedld,“ai ¢
set center thgicthé0 of Mhe empuatlecmieatbery ofptherpreps,i gveretha fudlr stiék® obthy i ses a
general ly cirquar!pIate havi ng an upper surface 115 and a recessed | ower
surface 118'HPBNERESS radially outwardly froman outer surface of punch
shoe 106 (Fig. 7). A ramcoupler 124 projects outwardly froma central
portion of upper surface 115. Ram coupler 124 is adapted to non-fixedly
engage a conplenmentarily shaped recess on tooling nount 40 of ram 15. The

engagenent ér%f ribhdh dfehd Brakigsf orce the tooting nount generally
axially do . T xi ally upward di spl acenent of the

t ool i ng nount dddetfeatpes and advanteges vfthe neentiorehee moee fallyi discloseddiar mi tt ed
by the couplin bef ween t ram and pun ssenbl y .100. m coupl er . 124
may be o fedenRarEeL AGRReD) By B GllPwB SRR HERamptonas SRR Bt o
sphere on ywssdifaritacst thdSnvermtibr, A0hich tarBtd e €8nsid¥rddetdeRtiER dwilts tive

conpl enentary recess 125 on ram 15 confronting the protrusion (Figs. 2, 3,
4-7). As beascommamingrdrewingswheesia dike pumpgss refgr iatke patts.Aandiwpe®ipr i ng
retainer 103 is g4z : r [ ; : Thr ~bor es
119 conmmuni catng tﬁ%?ﬁ%@gg&gg? @e‘ﬁﬁqg\f%nﬁgﬁyg\gEg%sﬁg%ﬁ;gguér)k&gﬁgmll&
and are admmndedietsetirastardahas vétii the subjentinvaméibnas bolts or the like, for

af fi xi ng springg:etq : r Ll 0S8 -42, 3,
5 and 5, punch Fhch i frodteiefilional el kG 3nahik driRY obfioT i g T
a tooling rsatahewh3in Fignd, withittle high Isp2ad stdshpiag wrkss tétfiovdd forrotdritg lbbe 106

defines a s\Jrfa e of substantially circular symetry -10 SUBSTI TUTE SHEET
(RULE 26) Wustraligaii ned about axes of symmetry X-Y passing through center

50. In the enboghigredis shexplodsd, dPosRtdctidnal ikl bNe punsAeRbidie ey sibwnir f ace,
nanely a circular cylindrical surface) but other shapes are possible as

provi ded hé"r‘é:!igr.z;Bl ind bores 142 are located in upper surface 133, and have
a depth that is mdapied i didionaNdielAs £idifg s, such as) bolts or

the tike. A plurality of stripper spring bores %43 are formed in | ower
surface 136, and€igs $ indgideviave partaiyia phantemadf the tobling mount shewniimg
conpr essi or,:ia.ejf;s (not shown). The stripper
Fig. 6 is a top view of an upper spring retainer;
Fig. 7 is a side view, partially in phantom, of the upper spring retainer
shown in Fig. 6; .
Fig. 8 is a bottom elevational view of a punch shoe formed in accordance
with the invention;
Fig. 9 is a side view, partially in phantom, of the punch shoe shown in Fig.
8.
Fig. 10 is a top view of a ball cage;
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spring conpression sets are known in the art for use in maintaining a
stri pper pI ate in position on the netal strip during stanping. qulﬁ“(m)}t
shown) ang ?ﬁped) wi thin tooling recess 137 of punch shoe 106 in a
-pr edet erm ned order and pattern. Tooling recess 137 may coRETUSEO/ES145
_pol ygonal peripheral shape, e.g.) rectangular as shown in FIGS. 2) 8, and
9. Tools that are releasably fastened within tooling recess 137 typically
i ncl ude punches and form ng tools that are adapted for piercing, draw ng,
-bl anki ng) form ng or otherw se displacing selected portions of the netal
strip in order t@igl1eis htaos@eaeuormﬁ view e the baliveagenstidven &1 Fig. Ref @isr i ng

to FIGS. 2) 3) 13) and 14, r gui de bushing 109 conprises a

cylindri cal It#@hél)ﬁgﬁr}gﬁr“&ub 5&)3 a curved outer wall 147 and a bottom
annul ar wal | 149 £it {2 P8 crosk- Q@cd@;‘ﬂﬁhw&r 308 pIrfién ©P MRS baftTad t ially
circular symmetry defined about axes of symmetry X-Y, a55| ng t oug punch

and di e set Rigatt0 apd. 1 huishowing the Ieiatldiﬂlﬁﬂlmdéﬂ'\%mv&dirﬂfmh&rbalbmaw ghoul der
151 adj acentl &"Zﬁg el e ar edge 153. The surface of outer wall 147 is
substanti al IR} Bt as " he inner surface. A chanfered annul ar corner
155 is di sposed &pusd ISIaetobcwmv otddewef geideitusaingionthedtin Hecogiahtd witht t he
i ntersection of out L 147 and bottom annul ar wall 149. Bottom annul ar
wal | 149 préf‘%@f‘%sqnﬁ\m’leﬂ 9% rom the inner surface of outer wall 147 and
defines an openi ipgg 144 id BaéldéQféwrﬂé?ﬁélgﬁan\bﬁéhtbh\e df & 1bWEr §hid8 IHusRIFR

gui de bushing 109.” Opening 157 is sized and s haped to correspond to tooling
recess 137 opariaFighbd 106. An internal shoul der 159 is formed between a

o ont od vl | 1659 s S SEAeAHR Y’ f o HE' e BESRAE B hEniERBATE! | X,
-of bottom annul aFigwedf islalSideovigw) partially ol piharitotry of thes die nestshoetis Fig.7 t hat

are adapt edr&?o accept conventional conpression springs (not shown). In a
preferred entodi nent, at |east 8 spring pockets 167 are circunferentially

di sposed about Owlmlsjéglde/\ll&&ldf acﬂuemb@%cbaﬁh;ﬁg@o ded irfventiom dief t om
annul ar wall 149 in a,.rretrl cally op osed yaced reI at i On?«f?]O one anot her.

Bores 170 are ad&if-e t'%aSQPeE'@iV%P iVéRW, F Wydn pRantam.oohthe dieshog i pper
gui de bushi n@oldniFigafpenbl ed within punch and die set 1, as wll

her ei nafter be di scl osed in further detail. An "O" ring 172 is di sposed on
shoul der 151 during assenbly. Referring to Figs. 2, 3, and 10-12, ball cage
112 conprises a cylindrical bushing defined by a cylindrical mall 182
having a plurality of transverse bores 180 10 di sposed throughout its
circunference that ar d)eﬁauadD@Bdnghm@ﬂThe Hrefereed Bdibaditneht bal | beari ngs

185. Portions of -eac al | earJ n 5 t rdly m both sides of
wali 182 Barl o8 i8R Ao o rfedtedf eatbliRbitslof b niBhibD I

gui de bushi rigtehd8d tBaiearéamm b@'lrE!cﬂén vath &ﬁrfb&}eg@thg drae@igy and8Roulaw i ses
a di e shoe 203,. a e 15 neség‘gw de bushin &3206 a% l.ower, sprin

retai ner 20§’°“§‘IdF" 3irogian ek herentise Writien; daacaptiog i3 W‘Pﬁed"sa‘g‘iﬁﬂ axes
X-Y passi ng ik i aBedptivah tarits Sich §§t'h6%n?él "SQerticat" d!e?c ht, 9ttiteadd!shi ng
206) stripper QUIde bushlng 109 and punch shoe 106 are co ementary

mal e/ f enal e "dewnil etp:care inteuded jo tefer iccarieniations diustraled lnrpaatl@uéare@awmg:

di 0 D
gﬁ:}e' Sggaigﬁf@?'?é;%%“ﬁe ‘aﬂrw]és I?l]kgaér#d ﬁé%tjii’rﬁu rt@egﬁr?\{é?ﬂ.ohrdocéb%u%?%n‘%@iuong e
t hr ough- bor B8imd&flly atefmes sach ade dinwardly” (arat ehtwar)ily Agexmraﬂsalrbgerpbsﬂle oned

crap port 218 for d wthi i e .shoe 203, Scrap port e
oxt ¢ pach  PeniRioncRioE SuitahE ralafir 1S B o 0Bm ARt 81 a8 & KBRS Formi ng
tool s | ocat e;bprdpnlathNseheﬂné@ﬁchésp@mum@d Ocorireedbeds’ mm&\tpaxdnateeteﬁ'i’@reare
positioned i,n die be coaxi al |

25 t
Poshi g pocHBEBdSd 30 Aeseha, A FrEUARsHP ebiesn by or More sfuctares, meah thaf

such structures are secured or attached relative to each other either directly or
indirectly through intervening structures and includes pivotal connections. The
term “operatively” means that the foregoing direct or indirect connection between
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assenbl ed. AMENDED SHEET Di e nest guide bushing 206 conprises a
cylindrically shaped receptacle including a curved outer wall 220 add #n 2003
annul ar beigdmye | 222. More particularly, curved outer wall 220 conprises
an inner surface 224 and an outer surface 226. Annul ar bot tREFE/UENON4R32
_projects inwardly fromthe | ower portion of outer wall 220. The inner

di aneter of die nest guide bushing 206 is sized to accept stripper guide
bushing 109, as will be disclosed in further detail. An annul ar chanfered

“comer 227 | s forned at,the inner iptersection of outer 11.220 and, bottom
walT 225, USROG rian suPh el e Phale fis Mikreq B vrbR ol Slsh e
bushi ng 108snrfetisacess/ i nspection port 228 is provided in the side of die
nest gui de bushing 206. Access/inspection port 228 provides a Press

operator with nElgHEe f br SROWS AgSelirguidingmmungh oped aditofehint Steictued eidsi ng
tools and/ 9%009’&&10% S?%%n@@ﬁﬁ&n?%télle%fg?%&?r% %gwpﬁﬁr}e% 1@%"5’@? rance

port 230 and a netal p exit port are forne anetrica
opposed, cthaatiapdry frain dhe dnventin snconvemtionalnint ther ati t Btamping presa 10 220 of

di e nest guide bushing,206. Annuyl ar, bottomwall 222 defi a_central
opent ng. 2oiRclifies F SaBE18 RueltE BlaruB' SRTHPE, o BPfe B JETpRaEAnd
second, | ap@gay floAirei eyolstenuplate \2O, tof adxample 28&. rdtes o uhél eiangd Ofrbm
defined between annul ar vertical walls 236 and 238. Mefal strip exit port

232 al | owsaPPTRKERRIGNCD 1P ohddl stroke Rt Mien Hirilength gkthestrakgrmay dgpi e to
a reeling pPRkAangl MRim'didutids to F8fiRcHeS dah @b matdr 25 i@ BaudiEn ;& quer

spring retal ner conprises an annular plate projecting radia
out war dl y frveshait 3¢ having 2a@coentdic S5rwbich glriveée reasth by mess afihal crankl udes

f 7 I . 4. and fi
pring. 1 et Aok 1yeeeL 38 B8R, Al e RRa Ly Ot BB 2 Ehi a8otm "
bushi n? ZOﬁjovlrga’ggﬁb%mmm fws;ls; fremtbc{stepplatze 2@8Dma¢§gg I0land ethriko
support s n ). Referrin igs.. 1l an : i n onpri ses, a
ol Toal |y Bb AR BeaUm Bl P tatia Hapings 26 rain TElgwisel gan BE T4waled Spr i ng
300 is nor ] livedt r@rshtatit Sé’éﬁ?fg‘?%ﬁl&&n?'ﬂdio%&ﬁﬁdit%?éu anwhiRiPesrel dddignel0, a
| ower ring 320, and one or nore turns formng a helical beam 330. The

di anet er s is¥ allgypstamping;press hie opesate@bie avave-meptiangdpite 5@00 strokes ¢ ower
ring 320 a ' | i | ' isde:bushi ng
206. Punc hb%:srz’gﬁg%yhﬁd‘@ Pfg?,ﬁ‘f‘é @W%Pe‘s %ggghr%ql godgél?% cgﬁged][‘@f faore\nHr?ggﬁlanner .
Ref erri ng trootghrbores immhoBnt 40 andealtsqri the likeghohgh®@®).i s first bolted to
di e shoe 203 so S rt 2181 1,SPO ' Lal relati with a
correspondi ng s@%&@g%ﬁ %F)qg?gé{”s‘? chﬁrﬁ@wﬁ?@@aﬁ%@%galﬂcgﬁ%&éﬁ%@lynest
gui de bushnog, 28 ayzentblyROes dhy a spBinge300. sRanch ssdrhply 10 rszeuridetonest
gui de bushing 206 is curely faste .to bol ster plat 0,.die sections,
Shi ch are. 1otng et A Lis FoseRBUREN & tapredds PeBiSRaRo2e Ak 3T
di sposed i BoPWRteredRR] BéhechiRé piiReassanbly @id the GiE ddskHbly ahd @aarsar e
mounted to die nest guide bushing 206, conpleting the assenbly of die
assenbl y 20gsiliently against them. Preferably, punch assembly 100 and die assémbiy 200

define a common center 50 (see Figs. 1 and 2) and axes-of-symmetry X-Y (see

Figs. 4, 6, 8, 10, 13, 15, and 18). In the exemplary embodiment shown such

symmetry is circular. Other symmetric relationships between punch assembly

100 and die assembly 200 may be adopted for use with the invention, including,

e.g., elliptical, hexagonal, octagonal, or any other shape that provides 360

degrees of bearing surface between punch assembly 100 and die assembly 200.

Punch assembly 100 and die assembly 200 may be formed from any of

the well known tool steels or similar, relatively hard and/or durable metals that
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Punch assenbly 100 is assenbled by first nmounting the male cutting
conponents (e.g.) pierces, punches, formng toots, etc.) in toollng nggfan'
137 of puﬂﬁhmﬁﬂﬁ@ 106. Once this has been conpleted a pIurth8¥

-stripper spring conpression sets are nounted within bores P43 VKitEh shoe
- 106. A plurality of stripper inserts (not shown, for clarity of
illustration) are then nounted to stripper guide bushi ng 109. Stri pper
inserts are known in the art for use in renoving the pierced netal strip
~from around the Funches etc.) so as to allow the netal Stfl? to advance

t hr ough t he afi¢ well knewntiméhesarti ppsirp phealativelyrhard mrtah(nas shewn) iswdispoesesper
gui de bushi I d hoe 106
3o as to subPSURER 4ieaRARG BRI Bnp i 0% Saelity FRediaRirh Bt ot RS

| engt h suf f iprowidéd to neovectie sﬁlpcafgheﬂabnesttiﬁ%lamleopmfndadd tstndﬁhtcmghgw de
bushi ng 109 to punch shge 106. Once this point in the assenpbly has, been
eached 0 G peesioRtbpdR o Fad Alodk B Pubflt aRSEEY oo ei die

shoul der 15Jas9ém§tyr20mﬂf agﬁaﬂferhuathisn@elﬂ%wwnpﬁfe &fring retainer 103 is
mounted to punch _Shoe 10 P& at feast one bolt extending through-bore 119

into bore 142. TEllﬂ@’hﬁéﬁ%'" éogge@u%walbﬂpmrrﬁqﬁmarréta!n@ & apunghrsheg 300
t
i sposed on 1Pud EHPPL BRIdLHuERG 08! 250 BUlLabelt 2 1R g ehibotileh

retai ner 20%hownaalliconforah ty ausﬂbsﬁarﬂt&llpmrdularsymn@tqedeﬂmemgbmxes ef 14
SUBSTI TUTE SHEET (R osi t punch .ass 1 | aced
into die as$ é(m?/&ﬁt%g RE?SF'HPS"BBEQﬁ)é’”"g gﬂﬁ)‘% ‘Hﬁoﬁtt ﬁ?ﬁg'g/xb? (r}?g '}68 €shown)
are ori ent e(aticuifly! Gpgte spring estaimer 10D eompridgda gerrallyt ditchiit atQFh%M i de
bushi ng 109q)and dl)é neés? w%e bushi ng 206. The angul gr gui, dempl ns e;rﬁud

-angul ar gui & HER®T SHEAGR o lendud 3 r'ie‘ieﬁ’éeﬁr‘?wﬁbrs e h&Rreieeting raglially

appropriate ¢ I engl nﬂg{ f a
punch and dlogagée*?@ﬁd?ﬁ aﬁrtf'ﬁ%e ur?ggrstoo {%‘ggmmdﬁem%ufn)cr?g ‘{p‘é?n%z‘o
enters die awgjectdoyutveardly fegimiangent@bpertion obuppesruriassi 19I5y FBamswplerrﬂ%lr der

necessary 1 4° ERBREREBHeR SbaB8 bbApicthedtafly NBrRRiE R of dbould, ' ©
e?erted by smunngoléairi;@?mglﬂf)c‘ﬁhandgaganentﬁtensr éud:lsthasgmrtér?d?gifoi(mghegggg@on
EpggP | Qgrl‘o ;3@3 gegerg| gé’p‘?‘?‘% ‘9’?‘" alaﬁ‘gr""%?ﬁ%n%h %’Pﬁlﬁ’ pwar ‘g'ﬁp' cemgnhe in
confronti ng gfethat todling hBuGOé ABESHrMgY 306.C eREwédar, Wonid Fethlive Mhdtidn and di e
set 1 is first slid along bol ster plate 20 of press 10 until tootlng nmount

40 is di spo%ﬂmﬁ?c’cwfmérﬁqqﬁ’&“geb%e@ﬁ et ram aﬁﬁlmmctwesemmw 0gndRame set
1 are in poggupRir M4t H1aty09é l5In® Yok elem%RQ% Eqamﬁéuscgmhéronl&foh pynch and

die set 1 are releasably fastened to bolSter plate dowel T ocating
pi ns and secherdef 8sipheraven|uppeswirfage t1ns, and toobngempuntﬁomﬂetﬂrymd 1 are

secured, th &S r oits
full bottom%poé?gag%gﬁ%ﬁgfé%§§§§c%¢l di e ovvn O@g%é@%ﬂggﬁ% 2

used to set 3 Me7)dept h of punch t ool entry into die sectl ons, as is vveII
known in the art. ce t d d tlond S are.
Setanl i ched. & heAsohast, Bhaw Bl Y isreRt ibuRl siifBhe S8hot BBsraEStngc
assenbly 100elaﬁ1ebl1@3$§|s@§@laﬁ§tshéﬁéd ibreepivepunol sRee 10@1qmrbbgt$-bbm 119
occurred, punch and die set is ready for use to fabricate netal

More parti clegrnynicate bhebveen HPE@%s'i'lf?qeﬁh%PFq({?%?Fs?G lgwef suffacret ?%vrﬁ% info

a fully top dedddpsy td‘*ﬂé@é?vé’@ﬁiémﬁgqﬁ@aﬁsssﬁﬁma\% 69@5 69%@“1% ¥ob affiing 200
by reducing the biased on spring a strip of metal fed into dle

nest gui de SPSAY Ag@iIneye!03,aad puneasbee d8Bport 230, stanping press 10 is

act i vat ed 1o oveeidiihd T FRl02%! I I-aISRGE Db Unbb G dppBPbltage t e

133, a lower surface 136, a tooling recess 137, and a side wall 138. Side wall

138 of punch shoe 106 defines a surface of substantially circular symmetry
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between the stripper face plate and the die nest. This process is repeated
several tinmes with ram 15 reciprocating between a fully bottom posi ﬁ@ﬂgﬁ?ﬂ%

a fully twpeciaesition as a material strip is increnmental ld%?i‘l"d t
the die, where it is progressively fornmed by the various p

.tools. The progress of the material through the die may be observed t hr ough
Vi ewi ng/ access port 228 in die 5 nest guide bushing 206. Adjustnents to the
tools may al so be acconplished via view ng/access port 228) w thout the
‘need to disassenble punch and die set 1. Once punch and die set 1 has been

adj ust ed t o defiepd akautspxrs afysyamedient, Passifigitirgughesentep 5ﬁay bethel |y
activat ed, \Ae;rgﬁt?@diﬁ\@?ﬂt Shb&A! {d%cﬁél'l ‘iSa%‘eﬂﬁﬁée %ts chﬁm‘iﬁﬁ{)@? s%PfQ é’rﬂe é okes

per mnute e synchronolus I ndexi n EFar
t hrough t he csrpalae cbbmdrmah sutfecqa,ubuihoﬂmd stlapes Baoe moesibleeapq:rbwde&&meiae of

th t it I tr f h di t, 1, th I
cutting comonenperesy PHE st GREh o APRsy rtBoaCl HE rihhave e dpetiafhat eit ting
conponent s Gidafied @sse@@bnsgaaﬁeﬁmgnhehﬁé YsuARe) s ofRAA likBe AGBlu@'é!

provided by stripper, guide bushin and di e nest guide bush I ng 2 6 and

15 conpl et e|sylnneaépanlme%ﬂ4araregfﬁaﬁ@@#rhigv@s sustase <6, iandparesadanied 16 or
. i i h
arises as ar&&ﬂ?&éégichdglg%%?% E%Mﬁ&omﬁméw%ygétgg}s@t‘e’émﬁédﬁ(?ée’rhé”s{s@g%; the

need for extrene a y I'n I 'gnimen nece
gui dance i s spriogichatpressiohaetsiach knokve iatike at'trﬁopmse ummaih'teng-g a stripper

Advant ageous] unch.and die set .1 are. disposed.in i end ation to
ram 15 si ncé"%ﬁdgrP%ﬁW'HPé‘ Q‘@t mf‘&aa[ HOR uring) BRmPieg oﬂ?‘i%@g{as ﬂ"} Hkage
bet ween r amfistemdtt] withircidolingl rébesssE37 af plrinshde 106 |rFa§bI'é§§térﬁ1|ﬁBU @rder
forgiving and conpensates, for resggal i gnment, i naccuracies. It wl

under st ood t3M&tP ngl DI FRFesR Wﬁbé@"‘?&'sﬁrﬂ)PB‘ygﬂﬁa‘sﬁﬁﬂm@@oﬁﬁﬁP@ss| on
sets | ocat eck g ntBeaRbllar!ah SHEwA'ih £P81 BAAY! RIS U ISteagdlif e

i nternal spri g conpressi on sets nmay be nDunte e punch shoe
act agai nst fagteped wéthin tenjingenecess éB?utm«eall;gmcwebpmaheg argd forming tdads  of

2 el T - gut ot e RaRPER 18 pERALGY YRS TGRS Torrhiih ot ol dishiddfy | ces
af orement i orwe(ho;&d)bb&imsaﬁstbelmetedstmtuh qrdento altér itestadpetanisi well Hrowmes.

The inventive sel f-guiding punch and die set reduces misalignment of die
conponent s B‘;‘/t%ﬁﬁ ning a cage structure of a die with the stripper

assenbl y. The selHeféttihgtd FIGSNZ, B, %] afld 445 Skippéy Giﬁeqsiﬁélﬂ'ﬂ_fqiog%mpnses
constructed in a si n@er fashi on than punch/dl e arrangenents havin ther

mounti ng and® gWindsiraly ahABRE aRERHd hayiRgna rruryed r@mruw@!h thE asd anko
cage die stripalii-Svdt 1Bo! N8tripper guide bushing 109 also comprises a substantlaliy

circular symmetry defined about axes of symmetry X-Y, passing through punch
and die set center §0. Outer wall 147 includes an annular recessed shoulder
151 adjacent to a top annular edge 153. The surface of outer wall 147 is
substantially smooth as is the inner surface. A chamfered annuiar corner 155
is disposed about the lower edge of stripper guide bushing 109, at the
intersection of outer wall 147 and bottom annular wall 149. Bottom annular wall
149 projects inwardly from the inner surface of outer wall 147 and defines an
opening 157 that communicates with the interior of stripper guide bushing 109.
Opening 157 is sized and shaped to correspond to tooling recess 137 of punch
shoe 106. An internal shoulder 159 is formed between a first annular vertically
oriented wall 161 and a second annular vertically oriented wall 163. Inner
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stri pper assenbly. e inventive structure.has fewer conpongpis % .
failure, and the conponents are nore integral and theref‘]ordgf@iﬁail {‘méﬁjﬂ
‘nore conpl ex arrangements and are characterized by |ess expensive upp§rgnt
_acqui sition costs. One substantial advantage of the invention is that the
sel f-gui ding punch and die set as disclosed provides an iRCHRSODA145

~alignnment system which allows practical use of older, worn and | ess
reliabl e sstfaopi16§ qb bettemsannularivealpt48icornprisesod pluraity sf springapacketsM 6hout a

- correspondi,ng reduction in the quality of the nmanufactured rt. Ad

ot anp: ho 1arice hTesBrhccat Shwdifona St Rt O Slially Taanch and
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but 51 <o RIDAARLAS HBRat 1058 il 6Ssinasiar b6 Fafss iR e Al AR eBhi e
appended riplgai 7%5is dispbée@JRSHOUIMBE 181afing BekémBy)  Wat Is Clainmed Is: 1.
A sel f-gui ding punch and die set for formng netal parts, conprising: a
punch assenbl Vieieringde Figsodndranthd@-12nballeagry! 12 cempfises ang{@lcal second
si d€ openpihial £ Ay : i ' cond
s: de, gaibgﬁp Eﬁ?s(%éf@%g%g:ég%ﬂ d@?ﬂg‘ééwb%énggvr"zq é&)gjrfggg%{ gla g%g%%)ﬁ?éggn er, said
punth shdlisposet dhrdughoutstestircoméerenoe thatsre isizpd anglshapeld ds house naimiduadi ng a

cylindrical . I vin n jnner surf an outer surface .and a

bot t om a(ri)%ulb%%hﬁé? \I{\@%r &ggﬁﬁsg’é%FﬁhibEEb ai’fm,iﬁﬁﬁrpl??toq”tyg{ frﬂ'ﬁ' °t€urface so
as to defsides of waintga! Balpeade¢12 haeanimie didractee sixet tpaseqstiigperal d at

| east one tool and such that said stripper guide bushing is disposed in
surroundi ebshing: 162 ng relation to said punch shoe wherein said punch
shoe and said dei i de hi ; i ty 4ic about
sai d comon cﬁfééﬂrnﬁggé]gw;' gi ébggég%ﬁgﬁy |_n%@goﬁpge§h%glé;ﬁﬁe v§ Jth% and
confd ont inegt guide byshiog 2060 8nd iarlewarspringretninenrQd, allhaving substastislly one

o n _ . . ! ! . . q
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pe[;i%Qohery of said punch shoe and said strijpper guide bushing during
subt ant i al | y Die sl1p¢ 288 compriges mgansdenipmtiag topalsteraiatedde 0f-e shoe during

at | east tﬁfoaghra‘g@ﬁ 9i5 a?ata?gérsfa%@tj m%gnéﬂ@mwdzgm&g%pygosaﬁaﬁe@yag and die

set according t aiml, fu er conprising ans f Iasing said punch
assenbl y pant Bhisdouned withiardie ghae203f Ssrappert 218 pievidessan exitpatisfof or

bi asi . oo e |
navi ng t RERGS B kel P e REE o 10bRE U MR BRIl R BRAAT 2. 5
The punc rsrt:aed b ngt} pair ogguidpgiuds_gingcpackﬁ!slram arefpsitionedadn didmﬂ?szdsnso Bgasi ng
sal un asse n a e as a romone ano r compri ses
2t 45001 1908 oA pRalad FLa gbish EPMAPdRelbry warh UG Aa ety Band

sai d di e assgmwdd/- 4. The punch and die set according to claim3, further

conprising an upper spring retainer having an upper surface and a recessed
| ower surface and projecting outwardly -18
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froma peripheral surface of said punch shoe and adapted to naintaigiﬂﬂiﬂ
helical spring in surrounding relation to said punch assenbly and g d @
-assenbly punch and die set according to claim3, further conprising
a tower g%f?%égﬁétainer havi ng an upper surface and a reccBSHUSI0HdAS
~surface and projecting outwardly froma peripheral surface of said die
‘'shoe, the lower spring retainer being adapted to maintain said helical
spring in surrounding relation to said punch assenbly and said die
-assenbly. 6. The punch and die set according to claim1l operatively

positioned w t hDje et giRicBusHIRS 206 dimprivel tdedindricaNy sklpEdereckplacte
transferring reciprocating notion to said punch shoe, and further

conpri si ng iRFl¥diRgcaupinked B1ier wWaling2® and BauanHat PGEPBhW_ﬁ“o?%%t iMere

out war dly_Hanl @iy \ARTEd HdrALS 950 LBirfbridul G iRHECs@Rie 224 gha B difietides 2
tooling nount deffning a conplenentary confronting recess adapted to
non-fi xedl gudaga@@6s ahnnujat botiempwralt 222 iproject? . inWhed!y énooh thentbwair epostizin
Syt ry. 8oL WRIad s ThE s BB 0 A8 COTR IR A s
stripper gacdeptostsippae guide BustingMO% dsywill bé rdisdiededs @it delail. Ty punch
and die set according to claiml1l, wherein said outer wall of said stripper

gui de bushigRgulasahaaderaghcemenRar is deerad at firoinges intgesaction of guiafjwalbnt to
a top annul t ' f [ t Il are
substanti a ;E/) gﬂ‘%?tor@v%qtv‘{?mgz%;aﬁde?é;gogﬂﬁegé@oﬁgia@f%%%s%ﬁbﬁﬁ&g | ower
edge at an stripper geideibushing 9 dAn aceassirspectonipedi228lie pravidedhinutharsideal | .

10. The pu . ie.se r4H-Ng ' f | .S] bal |
cage havi ng! SRerrbatids Pudifigzotarr et bbbl obin s PR 3 o "aacn
Ei zed and opegater with hwasns O1|‘ar bifeWing)gferstagqpérmaop;emﬁsnfnde?ﬂags_esisilngawds
earing projecti ut rom bot h sides said cylindrica :

wher ei n saﬁjﬂd&%{l‘ﬁg@gﬁ@%#&éﬁepﬁﬁ@r UstEest- %W%?létggzeé‘&'aﬂﬁeé’eft%q and
encl ose saigddsh th&tBE strip 4E pBHSI3NGre drmek ' Blantdtrigdly Spsosert caskanyi ng to
claim1, wherein said a die shoe has substantially a cCircular symetry. 12.
The punch &figned seladion de cehedanniheowithia oyten walli220:0fdie nast guidesbusbhing

conpri ses ?lo@yl i ndrical shape having a curved outer wall and a bottom

annul ar wa 19 a die assenbly including a die nest having a
cylindrical gui danblasbbttgmheiali 232 atefines ar cantrahopening2i4 frat iadefined hyan an

ai d i e nesErebaonas YERH Walodh Bhd.a Sk doBRF theGE Amal egRRl L
gui de bushiwz 238 di BBOMdECR40 isadefined batwektsarmilal verticdl wdlle2381dnd 288.
PPt el S I o B B B sl PR S AR g 45 ¢
relative t(po,tgghrﬁﬂ,@ ta%}eéﬁﬁgid&raﬁéﬂjb} tHd fikgke of said stanping press.

Referring to FIGS. 3, 7, and 18, lower spring retainer 209 comprises an
annular plate projecting radially outwardly from outer wall 220 of die nest guide
bushing 206, and includes an upper surface 251, a lower surface 254 and an
annular wall 256. Lower spring retainer 209 is positioned on outer wall 220 of
die nest guide bushing 206, just above access/inspection port 228, and is
adapted to support spring 300.

Referring to Figs. 1 and 2, spring 300 comprises a helically formed rod of
spring quality material, e.g., spring steel. Spring 300 is normally biased in
compression and comprises an upper ring 310, a lower ring 320, and one or
more turns forming a helical beam 330. The diameters of upper ring 310 and

-13.

SUBSTITUTE SHEET (RULE 26)
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in position, punch assembly 100 is placed into die assembly 200. As this occurs,
angular positioning pins (not shown) are oriented so as to be disposed in bores
170, 270 within stripper guide bushing 109 and die nest guide bushing 206. The
anguiar guide pins and angular guide bushings are known in the art for use in
maintaining an appropriate angular orientation between the male and female
portions of a punch and die set. It will be understood that when punch assembly
100 enters die assembly 200, spring 300 will be compressibly biased. In order
to maintain punch assembly 100 in position within die assembly 200, it is
necessary to lock them in place in order to counteract the biased load exerted
by spring 300.

Punch and die set 1 is assembiled to high speed stamping press 10 in the
following manner. Ram coupler 124 (disposed on upper surface 115 of upper
spring retainer 103) is oriented so as to be in confronting relation with
complementary recess 125 on ram 15. Punch and die set 1 is first slid along
bolster plate 20 of press 10 until tooling mount 40 is disposed in confronting
relation with ram 15. Once punch and die set 1 are in position with tooling
mount 40 engaging ram coupler 124, punch and die set 1 are releasably
fastened to bolster plate 20 by dowel locating pins and securing bolts well known
in the art. Once punch and die set 1 are secured, the stamping press 10 is
activated so that ram 15 is moved to its full bottom position. Feeler gauges and
die down stops (not shown) are used to set the depth of punch tool entry into die
sections, as is well known in the art. Once the punch and die section depth
settings are established, the lock-up device is removed from spring 300 so that
punch assembly 100 is biased against ram 15 by spring 300. Once this has
occurred, punch and die set 1 is ready for use to fabricate metal parts.

More particularly, stamping press 10 is activated so as to move ram 15
into a fully top position, which opens punch assembly 100 and die assembly 200
by reducing the biased on spring 300. With a strip of metal fed into die nest
guide bushings 206, via entrance support 230, stamping press 10 is activated to
move ram 15 into a fully bottom position, firmly holding the strip of metal
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progressively ed by the various’punch and die tools. The progress of the
material through the die may be observed through viewing/access port 228 in die
nest guide bushing 206. Adjustments to the tools may also be accomplished via
viewing/access port 228, without the need to disassemble punch and die set 1.
Once punch and die set 1 has been adjusted to yield satisfactory components,
stamping press 10 may be fully activated, for example reciprocating at a rate
between 5 and 5,000 strokes per minute while synchronously indexing the stock
material into and through the space between the punch and die, to produce parts.

Because of the extreme rigidity and circular symmetry of punch and die set 1,
the male cutting components of punch assembly 100 are guided into the female
cutting components of die assembly 200 completely dependant upon the guidance
provided by stripper guide bushing 109 and die nest guide bushing 206, and
completely independent of any inaccuracies inherent in press ram 15 or arises as a
function of press ram wear. This system totally eliminates the need for extreme
accuracy in the press alignment system. The necessary guidance is provided in the
punch, die and stripper mountings. Advantageously, punch and die set 1 are
disposed in independent relation to ram 15 since punch and die set 1 are not bolted
to ram 15. The linkage between ram 15 and punch and die set 1 shown in the
Figures is more forgiving and compensates for press alignment inaccuracies. It will
be understood that spring 300 may be replaced by employing spring compression
sets located internally to the stripper spring guidance bushings. These internal
spring compression sets may be mounted to the punch shoe 106 and act against
pockets located in stripper guide bushing 109.

A number of advantages are obtained by employing the present invention,
which provides a self-guiding punch and die set which avoids all of the
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igi/‘l-& (Zij & %ﬁ&%ﬂb@%ré@g%@sﬁéﬁ e Ogtéﬁ hnof LR%ketal stamping devices. The
inventive self-guiding punch and die set reduces misalignment of die components
by combining a cage structure of a die with the stripper assembly. The
self-guiding punch and die set may be designed and constructed in a simpler
fashion than punch/die arrangements having other mounting and guidance
arrangements, combining the functions of the ball cage die structure with the
stripper assembly. The inventive structure has fewer components subject to
failure, and the components are more integral and therefore durable than more
complex arrangements and are characterized by less expensive up-front
acquisition costs.

One substantial advantage of the invention is that the self-guiding punch
and die set as disclosed provides an independent alignment system which allows
prai:tical use of older, worn and less reliable stamping presses in the production
of precision parts, without a cotrresponding reduction in the quality of the
manufactured part. Old stamping press equipment may be utilized with the
self-guiding punch and die set of the present invention without the expense of
procuring new portions of the press to replace wom ones that admit of looseness
or displacement of the ram, or otherwise repairing the worn press. This allows
the design of a totally new type of simplified press that does not require the
complex drive and controls of existence presses and the maintenance to the way
and gibb alighment system.

The invention is by no means limited to the precise constructions
specifically disclosed and shown in the drawings, but also encompasses
madifications or equivalents within the scope of the appended claims.
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a stripper guide bushing comprising a cylindrical outer wall having an inner surface,
an outer surface and a bottom annular wall projecting radially inwardly from said inner
surface so as to define a central opening dimensioned to permit passage of said at least one
tool and such that said stripper guide bushing is disposed in surrounding and enclosing
relation to said punch shoe wherein said punch shoe and said stripper guide bushing are
formed so as to be symmetric about said common center; and a die assembly having

a die shoe aligned with and confronting said punch shoe, including a die nest having
at least one through-bore; and,

a die nest guide bushing disposed in surrounding and enclosing relation to said die
nest, wherein said die nest guide bushing is symmetric about said common center and is
dimensioned larger than said punch shoe and said stripper guide bushing, such that when
said stamping press is actuated, said die nest guide bushing slidingly receives and guides
said punch shoe and said stripper guide bushing around a full periphery of said punch shoe
and said stripper guide bushing during substantially a full stroke of said stamping press and
the die shoe during at least a portion of a stroke of said stamping press.

2. The punch and die set according to claim 1, further comprising means for biasing
said punch assembly and said die assembly away from one another, said means for biasing
opposing relative advance of the punch shoe and a die assembly having the die shoe during
at least a portion of a stroke of said press.

3. The punch and die set according to claim 2, wherein said means for biasing said
punch assembly and said die assembly away from one another comprises at least one
helical compression spring between said punch assembly and said die assembly.

4. The punch and die set according to claim 3, further comprising an upper spring
retainer having an upper surface and a recessed lower surface and projecting outwardly
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6. The punch and die set according to claim 1 operatively positioned within a

stamping press that includes a ram adapted for transferring reciprocating motion to said
punch shoe, and further comprising a ram coupler comprising a bulbous protrusion
projecting outwardly from an upper surface of said punch shoe and said ram includes a
tooling mount defining a complementary confronting recess adapted to non-fixedly engage
said bulbous protrusion.

7. The punch and die set according to claim 1, wherein said punch shoe has
substantially a circular symmetry.

8. The punch and die set according to claim 1, wherein said stripper guide bushing
has substantially a circular symmetry.

9. The punch and die set according to claim 1, wherein said outer wall of said stripper
guide bushing includes an annular recessed shoulder positioned adjacent to a top annular
edge, and the outer and inner surfaces of said outer wall are substantially smooth with a
chamfered annular corner disposed about a lower edge at an intersection of said outer wall
and said bottom annular wall.

10. The punch and die set according to claim 1, further comprising a ball cage having
a hollow cylindrical wall including a plurality of bores, each sized and shaped to house a ball
bearing, portions of each said ball bearing projecting outwardly from both sides of said
cylindrical wall, wherein said ball cage has an inner diameter that is sized to surround and
enclose said stripper guide bushing.

11. The punch and die set according to claim 1, wherein said a die shoe has
substantially a circular symmetry.

12. The punch and die set according to claim 11, wherein said die shoe comprises a
cylindrical shape having a curved outer wall and a bottom annular wall.
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portion of said outer wall of said die nest guide bushing such that an inner diameter of said
die nest guide bushing is sized to receive said stripper guide bushing.

15. The punch and die set according to claim 14, further comprising an annular
chamfered corner formed at an inner intersection of said outer wall and said bottom wall of
said die nest guide bushing, which is complementary to a chamfered corner of said stripper
guide bushing.

16. The punch and die set according to claim 13, wherein an access/inspection port
is provided in said outer wall of said die nest guide bushing.

17. The punch and die set according to claim 13, wherein a work piece entrance port
and a work piece exit port are provided in diametrically opposed relation to one another
within said outer wall of said die nest guide bushing.

18. The punch and die set according to claim 1, further comprising a lower spring
retainer having an annular plate projecting radially outwardly from an outer wall of said die

nest guide bushing, and including an upper surface, a lower surface and an annular wall.
19. A self-guiding punch and die set for use in a stamping press, comprising:

a punch assembly including a punch shoe having a first side and a second side
operatively engaged by a portion of a stamping press on said second side, said first and
second sides being referenced to a common center, said punch shoe adapted to hold at
least one tool; and,

a stripper guide bushing comprising a cylindrical outer wall having an inner surface
and a bottom annular wall projecting radially inwardly from said inner surface so as to define
a central opening dimensioned to permit passage of said at least one tool and such that said
stripper guide bushing envelopes and surrounds said punch shoe wherein said punch shoe
and said stripper guide bushing are circularly symmetric about said first and second side
centers; and,

-20 -



10" 1 y109%& ()-f:110%& ()-Sf!10%& ()-, 10%& ()-f3109%& ()-f"10%& ()-+ dE _@

© 10" 1f S10%& () - @O0%& ()-fIm 10%& ()-f109%& ()-f1 110%& ()-,-10% ()- 7595 4@
10" f-#109& ()-g@f 109& ()-f39% 109& ()- - @

109 () -yL!-10%& ()- @10% ()-[dYNC 10"! 10 10 10

. @10% ()- y?]dpe%éféep@ﬁlf ﬁélgc{‘ﬁ‘g leé’ RN ¥ ‘13) a%ﬁ%@%ﬁ g(tﬁdehﬂ)&%mg%aving an

10"!, Y109%&'
10%&' (Jnnéf diithetes thak is 19kt 094k on) ouer d@rbéer éf)semdjlﬁﬂ'mbﬁﬁlhﬁ‘e Bb6d 'shia®iger () -

- 109%& ( ﬁ‘_{@%ﬁ%ﬁ'@?ﬁ%\%ﬁg{@ de nésY%Q (&heein theld) g/eg‘ségml:;lﬁ E0dR Nsaid cylindrical |

10"!
10%&' ( puitie bOSKENd $lidinglyL@e@ivéd ahdylioeksi) pariicho¥dEGd sald stripper guide

Nor il PO i e it it oo b oy e ahpurf A L byl

" Headi tt@r&ﬁﬂ}'mr“gu?dnl@hﬂerpgndﬁ};lmde reldtinel tanitye diy me'st diddraia fudl sBBke of $dibadi ng 93] c" A
" Def au %h Font eV' W 369@ RZckZt G N$1: <GYf ] wBDNj kl rmmopqr st u

7Zf D#X . <=>@CEHaLLPTU] Yracef 9m! gt =wuz% 7 j T?Nvwxyz{| } ~6Ti nes
New RomanArl al Courier New'h Root EntryWrdDocunent 0o

L #SUR () * +20.. A ediPguigieg anch and die set for forming metal parts, comprising:

<=>? @GABCDEFGHI JKLMNOPQRSTUWWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

a punch shoe including a first side and a second side operatively engaged by a
portion of a stamping press on said second side, said first and second sides being
referenced to a common center, said punch shoe adapted to hold at least one tool;

a stripper guide bushing comprising a cylindrical outer wall having an inner surface
and a bottom annular wall projecting radially inwardly from said inner surface so as to define
a central opening dimensioned to permit passage of said at least one tool and such that said
stripper guide bushing is disposed in surrounding and enclosing relation to said punch shoe
wherein said punch shoe and said stripper guide bushing are formed so as to be symmetric
about said common center,

a ball cage comprising a cylindrical wall having a plurality of through holes and an
inner diameter;

a plurality of balls positioned within said holes and together defining an outer
diameter of said ball cage that is greater than said inner diameter, wherein said ball cage is
positioned in surrounding and slidingly engaging relation to said cylindrical outer wall of said
stripper guide bushing;

a die shoe aligned with and confronting said punch shoe, including a die nest having
at least one through-bore; and,

a cylindrical die nest guide bushing having an outer surface and disposed in
surrounding and enclosing relation to said die nest, wherein said die nest guide bushing is
symmetric about said common center and is dimensioned larger than said inner diameter
and smaller than said outer diameter of said ball cage such that when said stamping press is
actuated, said die nest guide bushing slidingly receives and guides said punch shoe and
said stripper guide bushing around a full periphery of said punch shoe and said stripper
guide bushing during substantially a full stroke of said stamping press.
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