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METHOD OF BENDI NG QUTSI DE LEADS OF SEM CONDUCTOR PACKAGE AND AN

APPARATUS THEREFOR This invention rela o] endi n
outside | eads of a sem conductor package into a te 6 ane t
.a device for carrying out such a nethod. Sem con uc or acka

havi ng J- shaped ] el prmﬂ&edaoﬂ
SEER S L e
sem conduct or package deS| gn he T 1. Th& package 1
has one or nore side,.gnds (tvvo srtetmde:e%d bbzelnthe

c’)[ﬁ%lv‘\'?m T < 5 ?eao nde’a%% coat ed

Il lustrated case) fr ura paral
with a sol dmtsaazgerl,eaei@t erfdl a)mmccbndﬁmjmr mae:klmdshﬁtcaraa rredetgednimedne

di rection he i e f&d ﬂﬁa slc.:faab frn eads 2 has a
root porti gé a exten thl r#g out war Sl af)egé%grc%r on 2b
contiguous with and \A&Emicandycs errdrwlrm th*?é’lrnﬁ)tJ'rﬁimE%#I stk a tip

portion 2c réar&s GHQU S b tvﬁcié'[@y |@Qed30ﬂ’6ﬂ Qﬁblﬁrﬂ:l&@d S8 Ve d WL £ g cur ved
and, thus, shaped as above | eads structure i's

pr oduced b)}"}?e‘ﬁ:b"] ng Prf ot rr’isc %m%“rfo?/ﬁlub‘ﬁr dter?e“tfost tBY $43P1% ¥F FSUG Nanel vy,

through a sesnirsormfudmONigidihgpaladigmsaudy aﬂuq)mmfum@é\mthﬁwangr t he
| ead pref or&gﬁs eac haV| ng~j a l oosel I nwar dI&/ curved ort I on 2c

pr oduced. S BT 9%te hoenepr o“%°n’%e are sub ect‘etd"é) RPYENT nsgl
oper ati on tendsoria tanad staripl ytleeiridkelda g4 1 et tqatms) 2iras whiowim oy the solid

line in Fi T eR 3y t

per f or med, gps s%llva |c'f ara‘fl% a?ﬂan%e?jb ‘%{/ I roni ngﬁ%}hhé 41t:‘Frle preforns
are positi &@tﬁ%b(ﬁ?@%’l%@%’(ﬁ g. Tlll{-’a) )t%deé%c?ckaliﬁrtalb#%%edﬁm Phhen
oo 5 UM il 00 0 b et iyl et e
oper ati ng S]tﬁéfc{i% sbfa fIRP iR HB o h?ear %go‘f"ﬁ‘éa%‘iu ar % ’g"&ﬁv%’cf?etl p
portions 2cendhe mayugrg:uﬂfnozb dmwewga.tquspmaﬂm armpt obd e dehyise t he

sol der | ayer s SOVSIJ WIS EWSo? FS AR 40 B P ASSSk e AR Afled and/ or

del anmi nat e

contiguous with the leg portion 2b and sharply inwardly
curved and, thus, is J-shaped as a whole.

The above leads structure is produced by bending
preforms as shown by the dotted line in Fig. 5. Namely,
through a series of machining operations such as punching and
bending, the lead preforms each having a loosely inwardly
curved tip portion 2c' is produced. As a final step, the
preforms are subjected to a bendlng operation to form the
sharply curved tip portions 2c as shown by the solid line in
Fig. 5. .

The final bending step has been hitherto performed,
as shown in Figs. 4(a) and 4(b), by ironing. Thus, the
preforms are positioned above a die 43 (Fig. 4(a)) and a
knock out plate 45 is then lowered as shown by the arrow, so
that the loosely inwardly curved tip portions 2c' of the
preforms are bent in conformity with the shape of an
operating surface 42 of the die 43, thereby forming the
sharply curved tip portions 2c. The ironing method, however,
pcses a problem because the solder layers covering the leads
2 are apt to be scratched, abraded and/or delaminated as a
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Z- result of the sliding and frictional contact between the |eads 2 and
the operating surface 42 of the die. Since the sol der dusts are

accummul ated in the operating surface 42, it is necessary to frequently
clean the surface 42. This is troubt esonme and | owers the productivity.
Further, the solder dusts are- apt to deposit on the |leads 2. Since the
space betmeen adj acent leads 2 is very snmall, the deposition of the sol der
dusts on the | eads 2 causes serious problens such as short circuit.

The present ddwaAn ig¥ &3S sHeR HP IR d rfr\i'c%woﬁfalt Egnftgeggwe%e%f O?n%”ﬁg n

accordance wth the present invention there 1's provi
met hod mheré@ﬁdé &I&P& ithy GP%&%&&PHEP“F@&G§ é%t@ﬁth@ gdewar @ incemtae

sem conduct @olJRRGK 2Bt st e &@HdﬂhwﬂatbasE%Cthéeobbﬁaﬁﬂﬂﬁ angd fRldeanged ;jin
one directiqn are shaped w hat a_portion of each of said [eads

adj acent sai*d® iS5 SETE 5iYs tf’org]rﬁ?@“ier’?t%&ya P88eFREnEYTSRSFe 4€onf é"lhrﬁsnd-sto t he
shape of saW&a@b&es&h&ramﬁemomedslmhbh@toﬂabdlpackageFh&th@&ltm@@e@oaﬁe%uch

a fixed |l oc t_hat p i,d _por, |o of, _egch said. leads is
br ought |ntgﬁ%%%a§g%bn Ei % dg%’%% % Eeagﬁa a%& &le%P§ tR&TS ot at ed
about a rot #styesin aﬁugcsmWemmaﬁy BnlpawakWebmaﬂ&h shied depe sditriest iodn the

that said padiia} @hs?aCRn0 §h§aT%ah§a§Scbﬁsgge§§§gohg &Qbﬁ%néa'%t%'e and

bent into said predetermnm ned shape anot aspect
present i nvE&MO%En S3rsWides a device for bending a plurality of parallel

| eads arranged in oneTﬂbr@&bb@&taaiveaﬁhoﬁxhQBdbeenOtharan%Qghaof the
sem conduct (%I’ r%gC Vi n an oper ati ng

kage
sur f ace; OlH%égﬁggg%PSSec%PlﬁﬁcgﬁpanﬁﬁcWéﬁg tAeaP Fié&tpé§WFPGH°§o
that a portithreref isapirosfided @ |leadsbeadingugbthodt ehergage deplluMallityai d

SRt 4 ST Aaing cuaPEoRGhc), JELEELARET Y ©
package, terminating at respective tip ends and arranged in
one direction are shaped with a die so that a portion of each
of said leads adjacent said tip end is formed into a
predermined shape conforming to the shape of said die,
characterized in that said package is positioned at such a
fixed location that a part of said portion of each of said
leads is brought into engagement with said die, and in that
said die is then rotated about a rotational axis extending in
parallel with said one direction so that said portion of each
of said leads is pressed inward by said die and bent into
said predetermined shape.

In another aspect, the present invention provides a
device for bending a plurality of parallel leads arranged in
one direction and each extending outward from a semiconductor
package, comprising:

a die having an operating surface;

means for securing said package in a fixed position
so that a portion of each of said leads is brought into
engagement with said operating surface of said die; and

means for rotating said die about a rotational axis
extending in parallel with said one direction.

The present invention will be described in detail
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The present invention will be described in detai

- 3- below with reference to the acconpanyi ng draw ngs, in which:

Fig. 1is a fragnentary elevational view diagrammatically illustrating the
roll bending of a lead according to3Xhe present invention; o Fi g.
2 is an elevational view diagrammatically illustrating one enbodinent of a
bendi ng device according to the present invention; Fig. 3 is an

el evational viewsimlar to Fig. 2 showing the state where the bendi ng has

been conpl ebellow with referEhg@e %o'%hénaEESM§5h9ﬂﬁ§ &ksw&ﬂbégfﬁﬂnﬁhiﬁﬁL'y
i I'lustrating the conv bendi ng | eads

ntiopal, |ro%£ 8 Beratlon f orf
Fig. 5is a perspectlgé w-ScRefirPRERFHEY| BLE¥RFAPPAY Hl§Hn1conductor
package. dlagrammaﬁééellyngl&usEtgtlﬁg theageDI dBBfQiNGt Brt Beiaglhod  of

the present, N, uy I|t IIeI Ieads 2 extending outward
froma sen1c%§ég§%h$ pac gée %GSF g respective tip ends and

arranged in one direcFign 2sde aﬁlgleﬁ?taonabemieMAahagrdmﬁaﬁlaallyat an

end portion; piyeeLde s % bhe Lﬁﬂga %eﬁﬁléfegtbéﬂglﬁ pﬁgggﬁ%faffﬁ §ﬁ?fgee 4

pr eder mi ned shape conform ng ape of cur
of the die B8R eE@EﬁF%thhévﬁéﬁagnZ preferably has a root portion 2a

ext endi ng horlzontalIwlgOUEwﬁsdaBrembaaéigﬁaﬁngléﬁ-9£m£f§f5€91§9gduﬁt0f
package 1, %ﬂ?? ortion 2b contiguous with and vertically ex di ng

downward fr gr%%? iB?F?oﬂhﬁéeaHHe PFRALRY hamdpeey cempletedip portion

2¢ contlguous with thbgleg psranoalabatseﬁalhﬁieﬁa&haQEaﬁﬁétgééﬂﬁy'Sd
J- shaped. I ced on a su n secure
thereon in i tTXER %%Q tron %gngeﬁé ﬁ%gl+§°ﬂ59%a$P§P ﬁk?ﬂg FEnBERIAERT | n
this state,lea@sparkdge 1 is positioned at such a fixed |ocation that a
part of the end portigyyofseaghy Ofaerspectlve view schematically

illustrating a semiconductor package.

Reférring to Fig. 1, in accordance with the method
of the present invention, a plurality of parallél leads 2
extending outward from a semiconductor package 1, terminating
at respective tip ends and arranged in one direction (see
Fig. 5) are bent with a die 3 so that an end portion of each
of the leads 2 adjacent the tip end is formed into a
predermined shape conforming to the shape of a curved
operating surface 4 of the die 3. Each of the leads 2
preferably has a root portion 2a extending horizontally
outward from a side end la of the semiconductor package 1, a
leg portion 2b contiguous with and vertically extending
downward from the root portion 2a and a gently inwardly
curved tip_portion 2c' contiguous with the leg portion 2b,. so
that each of the leads is J-shaped.

' The package 1 is placed on a support 7 and secured
thereon in a fixed position by a vertically moveable fixing
member 6. In this state, the package 1 is posifioned at such
a fixed location that a part of the end portion of each of

"the leads 2 is brought into engagement with the curved
operating surface 4 of the die 3. In the illustrated

embodiment, an intermediate portion P of each of the leads 2



the leads 2 is brought into engagenent with the curved operating surface 4
of the die 3. In the illustrated enbodi nent, an internedi ate portion P of
each of the | eads 2 -4- i's brought into
engagenment with an edge 5 of the cur%ed operating surface 4 of the die 3.
The internediate portion P may be a juncture portion of leg portion 2b with
the tip portion 2c' of each of the | eads 2. The die 3 is then
rotated in the direction shown by the arrow A about a rotational axis

lextgndi ng iis na_’fdﬂddrﬁi Mt driea gdister RIGH cah_etédﬂje'][ @tdfﬁrtlfﬁé Q{ltgmf&u gh t he
eads are arranged, so that that engl. tion of each of rhe leads-is
pressed i nfF D IHhSH RS a ao%g‘#fe i‘ﬂ‘[égo‘{‘he O S SR &ty gertion

conf or m ng B amdhéshaprumnftute portiesh aperleg mperirdm@b 4cith tdiee didp 3. I n
the illustrated 0di t e rtionof each I ead 2 which extends
fromthe irﬁoer?tdnle?%}ngce g’gftef%énkbﬁfomf%glﬂ%’ éz(r)fd I's shaped into the sharply
curved J- shaped for riikess diowh by then soitiardd da ivheridi relct Rirefsradbl Ry t he
rotational @ s, 000N dgsowt td %&@aﬁjﬂﬁfoa?&st R&RIAd NG g&rgéfffelfhgf the

die 3. According to the netho ‘the present” inv 1 .on,

| eads are rtkthdhe RPavmentiopemhidiredidadl @lony wulqledihe dreadw|ans vel y
di tSlolt aced :céktﬁhahﬁ{jéwr ts'cs:taihaf& [@9&& czarra dad f}ﬁfnttito{he t;h?aéia%lgtcﬁf Q:I{Lﬁr!lte:[é_ﬁfs -ids
rotation o e dje so e slidi contact .between the operatjon_ die
Cor face 4 ETb s IR By i s DRkt 9 ik, Rk mired

m ni m zed vétespd heorfdmmiatputo Whe hsidpe dfe thd cumtat esha tiiglesunddde t he
edge 5 of the at i. urface 4 e nce..Qf the decrease of the
sliding con a%f.l,q'%{ edlfn%r:srsrht i%ﬁ % < sgi&gsrtc%{}zetég%car?dolemerﬁtdi ¥l ED that the
i nterval ofpatisiafi of|emnt nkpape? athinds exbenss |forogt Horeedintdmrathiate

| mpr oved. Tor ISR ek b Rl bie%%?’n%? aES AL S SR o
shaped form as shown by the solid line in Fig. 1. .
Preferably, the rotational axis coincides with the edge 5 of
the operating surface 4 of the die 3.

According to the method of the present invention,
the leads are not bent by ironing in which the die and the
leads are relatively displaced in the vertical direction.
Rather, the leads 2 are bent by rotation of the die so that
the sliding contact between the operation die surface 4 with
the leads 2 is decreased. Such a siliding contact is
minimized when the axis about which the die 3 is rotated
‘coindides with the edge 5 of the operating surface 4. As a
'éonsequence of the decrease of the sliding contact, the
formation of solder dusts can be minimized so that the
interval of the die cleaning operations may be lengthened,
thereby improving the productivity. Further, the quality'of
the products is improved.

The above roll bending process according to the
present invention may be suitably carried out using a device
as shown in Figs. 2 and 3. Figs. 2 and 3 are views
illustrating the states before the start of the bending of
the leads 2 and after the completion of the bending
operétion, respectively. The roll bending device of Figs. 2



present invention may be suitably carried out using a device as shown in
Figs. 2 and 3. Figs. 2 and 3 are views illustrating the states before the
start of the bending of the leads 2 and after the conpletion of the bending
operation, respectively. The roll befidirng device of Figs. 2

- 5- and 3 is adapted to simultaneously bend the |eads 2 provided on
opposite side ends |la and | b of the package 1. Thus, two simlar structures
are symretrically di sposed at positions corresponding to the leads 2 of the

opposi te siggy endss |a?dé’;§‘9echbto':9imﬁf'€a§@5@sp§r E»éﬂ@'tl?étj{eé’cise% PO 4od,

however, the follow ng ‘description wl de on on]y one side structure.
Desi gnat ed %% APRPILES Hide ‘F’P‘aﬁel?ra%ﬁ’\g“& ?/Er*fl?%aﬂ’a?lf%r% 17b TRWa dFye

extendi ng toEhEf{OM8 tAuptireof ape nsyﬁw@tﬁﬂdallﬂp &L Sppseat £ pasibeoﬁﬁ ame
17b for receiyvi rrfgie 3 thereo ;h 3&has a curved era surface
4 ext endi ndHF o ?1%‘? 9 d&° ehR | 28385 t e ga'& %g%pﬂ°%hﬁee?l e2B '?3 t#¢ he
plurality dfbarrEyedheasiske. oDesigphieiltnsod explamatien) i hewebet hethe
operating s t The die 3

al so has anflélir%?%glcf’% %&%{é??gﬁﬁ ﬁ ?%eﬁ%g?rm éﬁﬂﬁ g‘fgfﬁ% 19b are
fitted. In steu¢tuxssirated enbodi nent, the center of the arched slot 20 is

positioned at the edgsedifgabeaf EhﬁQD%a&'E‘QséUfE&E@ ﬁa§9n§h§tv£9€195f 3
is adapted to rotated about an axis which coincides with the edge I'Ine 5

The rot at i ofc@te thib Mwardlyestending B@erﬁ%rmns A 9o bR 4o BT hEOYi e' 3

has the cenid D§b Heyi ;Bya@teausﬂ Eh§OF Pémé NBIb tF®r L EcSivEn§Oos @i y3
mai nt ai ned |n the stq{,h v@ e, He end of the slot engages_wth the pin 19a
e le T

as shown i n“B§%e 28 df eCUYed ATt Wo5detbte by a first
cam 16 of aemdm@ealdﬁgpthet siidabend Basefpcid phackigdSl dheé cam nenber

13 has a s &%@di%asé‘%%‘kf %ﬁséﬁé‘a{:fgré‘ﬁ%& b S PUPLLNPLRY YOrthEd {NadByed

up and down
as is an edge line of the operating surface 4 which line

extends along the side end la. The die 3 also has an arched
slot 20 into which the pair of pins 19a and 19b are fitted.
In the illustrated embodiment, the center of the arched slot

. 20 is positioned at the edge line 5 of the operating surface
4 so that the die 3 is adapted to rotated about an axis which
coincides with the edge line 5. The rotation of the die 3 is
restricted by the pins 19a and 19b. The die 3 has the center
of gravity at such a point that the die 3 is normally
maintained in the state where one end of the slot engages
with the pin 19a as shown in Fig. 2.

The die 3 has an arm 21 engegeable by a first cam
lse ef a cam member 13 pivoted about 'a support shaft 15. The
cam member 13 has a second cam 14. Designated as 11 is a
pushing rod wvertically moved up and down by any-suitable
mechanism using, for example, an air cylinder or a motor.

The pushing rod 11 has a bottom face 12 engageable by the
secoﬁd cam 14 of the cam member 13. _ .

Thus, in the state shown in Fig. 2, when the
pushing rod 11 is actuated and moved downward, the second cam
14a is pressed by the bottom face 12 of the pushing rod 11 so

that the cam member 13 is rotated counter clockwise. The



mechani smusing, for exanple, an air cylinder or a notor. The pushing rod
11 has a bottomface 12 engageabl e by the second cam 14 of the cam nenber
13. Thus, in the state shown in Fig. 2, when the pushing rod 11
is actuated and noved downward, the-s&cond cam 14a is pressed by the bottom
face 12 of the pushing rod 11 so that the cam nmenber 13 is rotated counter
cl ockwi se. The - 6- rotation of the cam
menber 13 causes the di e 3torotate clockw se, through the contact of the

first cam1 OCH %a & enexg@taa(wﬁehmew ﬂﬁ%aa@@s%ch@ die dig %oﬁé&té ' the

end of the s the pin b, as shown in Fig

result of t h‘é-ch?twa-tﬁeon t@xfrqq@ dike 3=°r’c°r?§tpa?fr toe fiigsh iqap dié I%fad%‘ez C@ﬁ‘

both si de engsner and dltupftﬂ&%mcmagﬁf ki Qi Byl ansqusdne hant IB the
descri bed abagve vvlth reference to Fi rg%ughout t he bendi.n qg %:[I on,
gy i

the package St9ts %% 2sqiepaagsst ot §h { RSe PRWR dihJdr
fixing menbey rfesifiitg.ofl)thehstdthiompushitig rdie B], ithe Qiamtceﬁj,plmntqr 3

is rotated counter cI OCkWI se. ng%s e[q,hvg;s \r/)igas%l Oz:li%trpt heq__accaugd}erﬁ)earr 13 is

rotated clo sHown 1
The die 3 mmavmeaim;bwam ax msmhﬂbla@mmmmsﬁﬁmm o dEiang a

conbi nation jof & cqm f tt%?éa[bgeéldln operathidh,| MRk Py P& £nbodi ed

i n other speC|f|c g fromthe spirit or_ essentjal
char act er i stﬂwdﬂmrsaﬁureméfprk%%‘rﬁl%thﬁﬁm $he SunRard of end Hing

consi dered igdr res@ed.s @s, | Im refd \@mﬁﬁd@cztod est i thareradthal, s aoRe

~of the inventjion being indicated t he end cl.ai ns_rather, than the
foregoi ng deébe& |3pt:‘tsorF°te?rﬁFdalcf°‘Ph T @Dtrﬁe M1 W I He TR d1at

and range oftins|wamindyenfl3 hies C&ﬁmmecarcelddimzfs‘a)raald retgaricte ch & souniss the

enbr aced ther e| 215 -
ion shown in Fig. 2. .

The die 3 may be rotated by'any other suitable
mechanism such as by using a combination of a motor and
gears. ' _

The invention may be embodied in other specific

. forms without departing from the spirit or essential
characteristics thereof. The present embodiments are-
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being

- indicated by the appended claims rather than by the foregoing
description, and all the changes which come within the
meaning and range of equivalency of the claims are therefore

intended to be embraced therein.



7. - VWhat |Is Cained Is: 1. A lead bending nmethod wherein a
plurality of parallel |eads extending outward froma sem conduct or package,
term nating at respective tip ends and arranged in one direction are shaped
with a die so that a portion of each of kafd | eads adj a i P end is
formed into a prederm ned shape conformng to the shape of said d“m

ation

characterized in that said package is positioned at m“m““wm

that a part of said portion of each of said |eads |H“1 il P
engagenment WiHdr & ¢1Qdii%e@n i n that said die is then fothted about a
rotational axis extending 7m parallel with said one direction so that said

portion of each of said |eads is pressed inward by said die and bent into
said predeternm nad shap@ead bendihg mttRidQthed® iG] a P11 i AIdR 1,

wherei n each of .sai.d.l eads h a,foot porti extendi ng outward froma side
end of sai d RERAIIGHIASASE SAuRRnG THFARS LR Fomg §H 49 and
vertically edokadieng tlemmminsdiithg edt yEEddcdivendip tdnpparid czrr@?rgtéoggnfs d.
with said | N .and nt 'Qy\qr- cuyr.ved sq,t.hat. each .of sal ads
is J-shaped?g‘ve\/ﬁglgie%r%s%@ldﬁ %‘nc 1r’\{lu‘-:l e pqutq.‘:%na 0 -es%iod har paorqc’lrg: 9 oiféﬁ’t

i nto engagerfentsaiic B eadlsedgel asfert aifedigpenat ilmg fpmfeat ergfo sai d die, and
wherein sai :@d%fnﬁ_nre@t %&ﬁ(ﬂzea%ﬁfoi@di%g?@ﬁt?ﬂe ts*i'x%tpes%id stal(ﬁ& RArd, on of

each of said |leads is bent'into a relatively sharply inwardly curved
J- shape. charagtergzgd,ice that P mpckagieuds Pop idiionadhiatelsudads
arranged i n finediloeeltioh akhteal bartd &Tisg OPordiitn M dL ML Fdlect or

package, COE%Q&%'%% brought into engagement with said die, and in that
said die is then rotated about a rotational axis extendiﬁg in
parallel with said one direction so that said portion of each
of said leads is pressed inward by said die and bent into

- said predetermined shape.

2.. A method as claimed in claim 1, wherein each of
said leads has a root portion extending outward from a side
end of said semiconductor package, é leg portion contiguous
with and vertically extending from said root portion and a
tip portion contiguous with said leg portion and gently
inwardly curved so that each of said leads is J-shaped,
wherein said juncture portion of said leg portion is brought
into engagement with an edge of a curved operating surface of
said die, and wherein said die is rotated about said edge so
that said tip portion of each of said leads is bent into a
relatively sharply inwardly curved J-shape.

3. A device for bending a plurality of parallel leads
arranged in one direction and each extending outward from a
semiconductor package, comprising:

a die having an operating surface;
means for securing said package in a fixed position
so that a portion of each 6f said'leads is brought into

engagement with said operating surface of said die; and



a di e having an operating surface; mea
package in a fixed position so that a portion of each of said leads is

brought into engagenent with said operating surfacf uum'ﬂam d
~8 - means for rotating saBd-di e abou ,! 'c E”ﬂl"m S
extending in parallel with said one direction. 4: 'A devisce*as

claimed in claim3 further conpri sing: a frane; a sl ot
formed in said die, curved about said rotational axis and having first and
second ends; a paigr of rallel, spaced rf,_horjzontally .
extending first and sné%%rgsd %? sré)g%u?’réﬁ %%lc'ié)aﬂglde fa%g%ue{: %aﬁﬁé%‘fl%%TJd FHr5t

and second extendigiqigid ipdezllel seithstaidsone hdreationie is supported by
said pins and rotatable between a first position where said first pinis
engaged by said first end of said slot and a second position where said
second pin is erfpaged Hevise arcohdimed bt ekain s} ofurther comprdsingm
formed on said die;, anderame; means engageable with said arm and
operable to nove said armso_that said die is rotated_about said_rotational

axi s between said firdtSkd SREBeY pBsFridrdie, curved about said

rotational axis and having first and second ends;

a pair of parallel, spaced apart, horizontally
extending first and second pins secured to said frame, each
of said first and second pins being fitted in said slot so
that said die is supported by said pins and rotatable between
a first position where said first pin is engaged by said
first end of said slot and a second position where said
second pin is engaged by said second end of said slot;

an arm formed on said die; and

means engageable with said arm and operable to move
said arm so that said die is rotated about said rotational

axis between said first and second positions.



