;e3e2../d0($126<2T2lr% .r 6 Septenber 2002 TAPE LEADER PI N ASSEMBLY AND
METHOD FOR MAKI NG THE SAME FI ELD OF THE I NVENTION This invention relates to
the field of tape and tape equi pnent) and, nore particularly) to rrechani cal
el enents an for connecting tape to tape drivg ch as
t hose used m{mmm“mm ape storage systens enployed in ccﬁl{%er sys ens,
audi ol vi sua , and the like. BACKGROUND Several systens and net hods
exi st for w ndl ng varl ous types of tape. In conputer and audiov I“mmlmmmm“m
systens, data storage systens are provided to read data from anolmmm

data to data storage nedia) such as magnetic tape. The data storage .gyshens
utilizing magnetic tape data storage nedia typically contain sophisticated
data processi ng equi pnent and nechanlcal assenblles whi ch usually include a
drive unit far winding t FARBAISADER BIN ASSFMBLIGAND systens use one or
nore spindl es around whi M_Emnmm@mmpe in such systems) a
drive unit turns a first spindle in a first direction) thereby w nding the
tape froma second spindle onto the first spindle. By using the drive unit
to turn the second spindl e i nFELIDOBARE BNVENEIIN on) the tape may be wound
fromthe first spindle to the second spindle. For portability and tape

storage purposes) it is often desirable to renove the tape fromthe system
(herei naf t er Thigidvendon redates mhctﬁeidsaﬁj@pc andiage ddwpmant, aed, maet he t ape.

Typi cal I Rl e which
nds ot 1865l B Endn ki fgkenE NEUBRMLAR, K tolindtihliheto LA RS2

separ at @qymmmteyucgrasm@w ysed 1@ma@nﬁt&g@pmﬁomewagte@ﬁ@rrmé@mdu@ccnropmm ch one
end of ts?@tch%?ﬁudxé/v?&:&ﬁsﬁﬂnﬁ%s hid tagirkat t er design, the second end of the
tape may be renoved fr the cartridge and drawn inside the machi ne which
reads fromand/or wites to the tape. In5| de the machi ne) the second end of
the tape is wound around a secondBADKGREUNMen desired) the tape may be
wound back inside the spindle within the cartridge and the cartridge 6
Sept enber 2002 may then be renoved fromthe nmachine. The latter

(si ngl e- spi nBexgrat aydtemsiged dethagls ehizsfar windingfacdamnd types/ afitapgelnover

t 'd ' d
havi ng on ("gﬁié% ST Ry LM< Bk Bofagly i hre Bl Rl g TRIA ¢ P2
cart ri dpnd/ar writeetats inafrbaiporageamodiaraichas magn@twetam n‘gh@d@psma@esmwsu dge
enpl oys L&ﬂﬁﬁ'ﬁ hﬁgﬂédd’mﬁ@ﬂﬁtasd@ék@gc lMeI:lhl t9pichBy @@ﬁthlwsagﬁssﬁm dape wound

W thin rrul lndle c rer re a reat t. of cartrldge space
is left R}'ﬁ bﬂgﬁ% aé?%"ﬁgﬁc 2 3§ive 1epifad) e
cartri dgmridmgmmmpﬁ yCmeemvtepb iraling bystoas tsei cdxge:; mbra\s/pmdh:ts arcuhé whicthi ne

readi g GEOIR G0 "Hd RGob gkl shAPEmeAta WU RRAIIR, SRLACLE. i i he

machi ne ari se n ot

pernits dmtmcwﬁf@ywm@g&be tzme frqw aleecondcspinsia WP&'@%ﬁESh&"@fﬂpeBénd A
nunber qfsjge &ie&ﬂ?ve%ﬂt dRtkar R QWP spidiRe imﬁuaﬁmne EHEctﬁﬁaC&etM gy peth it

one or nore enci es ach des asi ¢ function
(i.e.) p‘?’B\’/‘?‘g gfrétr?é’m Bf° '<‘5‘§sg Pflﬁ%mf%rp%‘ahﬁ g%ﬁtoﬁgf’ach in
OL der th mspit is @ﬂtaidesirhblettamn@wihét ftdie tieasyitemdBepeidatier by al Ihovm ng
t he machin e I, t e tape
end to a Spi Chtl Qth%h:ﬁSd ﬁzﬂl neéécgl‘tioo et%& ?&'1 %h%rlgp dg ceulgfl I on, tE\e
machi ne bee d@nnwrhv Mthhpa@'k@'ett@ whichdpes aérlntstf Wmmpumea:@mq tapelbengyi | |

her ei naffigihbe aPé’Achec‘Hdtt@% sesm&esr mdlé)rbmquﬁaréafmag@wﬂw raebné E}ﬁnm@pe end
to be drawn i nside the machine i S secured to an eléenent called a | eader

bl ock. GQeW’éB‘EEr?ﬁPé’“SPfIGPﬁ @pe 4% 244ched design is a cartridge made by | BM and
desi gnat ed ndaahe fuebdesigtRe satbad ehdbf theangper xindgbe resnovedd flugi thg casedge t he

| eader b] o f or.ns rt r elf (e rt, of a

por met e TRl B malnitd SpfA edds i Molor Wil o A BB e
machi ne machinewhe seqoad ¢nfiiofihotapeds weundanoned ea¢qonddgmdteap\¥hem¢w@:rn®chu ne
inserts @eRhokiayibRlWorhd ek iMdibdin sbhifild @AHSH thbleAtdzeT it B EheRlagbhen pull's
the | eader b ock into the machine fromits position on t he cartrldge The
tape is secured to the | eader bl ock by being wapped about a pin which is
snap fitted into a groove within the | eader block. The pin is usually nmade
of an elastoneric material which is slilghtly larger than the groove into
which it fits so that the tape is firmly secured between the pin and the
groove when the pin is snapped into place within the groove. The | eader

bl ock shape of this cartridge design is also inportant in that once the

| eader block is fully drawn into the machi ne) one edge of the | eader bl ock
forms an exterior surface of the spindle within the nachine. Therefore,
this 2




6 Septenber 2002 | eader block edge is curved to match the round exterior
‘shape of the spindle. A significant di sadvantage of the |eader bl ock design
is its size and shape. For a nachine to read fromor wite to tape stored
within a cartridge using a |eader block tape connection,g SBgteifsar2002nust
have a picker which is conpatible with the rather unusual design) size) and
shape of the | eader block. Specifically, the picker nust f t within the
hole in the | eader block, while the internal nechani sm of the machine nust
he adapted to accept and secure the |eader block (and its particul ar shape)
wi thin the machi ne. For the above-described | eader bl ock design) this neans
that the machine spindle nust be designed to integrally house the |eader

bl ock. These, constr ai nt digta el atively |l arge | eader bl ock size and
require FRYAEH E éé??“eé ﬁ?en@gd?ﬁg'spi ndl e design paranmeters to allow the
| eader bl ock ﬂ’be betenﬁsnngimsa'tné&t)) canitidge design hes asigndficans ndearntdge ovechi ne. A

| at t d
o e AR RO b Pk, BB RR S
car tri dgenelegingle aramugheospppase efficigne Hor example, tﬂtaﬂcmmtérsqttﬁr@ck Such a
cartridgg, fegi agetv%uﬁml&m%ebﬁnae%tnale dah?i@g% g@@sggﬁﬁ g9reS| lpztéactured

by QJantum ration. In th ent

connect oMithil e(“e’f‘“@1 ge thandape W§“§§(¥‘G‘?‘€Hmﬂﬁlpﬂeﬁ@‘éﬂa Célfm'?&%s nge WBEeAt n t he
Cf{ tri ﬂgtsmoﬁﬂeommﬁh gk @pmgs Qdft %uﬁeﬁonaeet&r sxhé’dltf;hd axdfﬁgtqséiwttﬁmr@'t easabl y f
attrach to chi ne, pi.cke ich is,also,a sti nd resilien ece o
connect of'"&&H ﬁ&“&l%@é%?%\%%"et’ g‘ﬁ&‘ e ‘%ﬁet arac"ﬂbmf‘aﬁ‘é 'W‘:'Pﬁ'len t he
Calr It r Ldgmmh ﬁEm_Ebravdlt@xﬁge) tﬁne lt#pej, And weudd geushd spt/ﬁdltehvﬂt!ﬁn t.gdf mabigee, dgnd
ulle .in C rtrj es addr esses
Ito he pr ob%@%l?’ﬁﬁﬁ?%rtpw%d%én a -m'g%rft%ggss? R‘l;gg' ‘?%‘f‘iﬁ@&t’t“gﬁg‘ﬁégtcb €Phe
rel ati ver‘graﬂbarogé‘pmkzaddamhmdmsuhd: kaps eap.edh nmnbmmfldemghetameallﬂdnewhape and
th i k .
(e P! 0NN B obat! BbAURAORRL O ELBEARR ifhim e
tape bei sgmesbasid funstioh éi.expprbivides apelanient Qf\ﬂesemutbetcrwhlahatmadlmtuem}onnecti on.
However) , fcﬂa trapfaa@m ¢.ﬁs o?agkk ' @eetag@émgﬁo uttg ,gtnoqht? gteenm es.

For exanpl e ty problens e In t he st and
resili enfnqybmféemuaﬁht tApe cgd dpsidoliba maching Fiéd ﬁw@@ ettape erd a4 snindlge t ape.

The cotnnaﬁthu@met:gm;ute;sFobpu@bsésfofﬁtﬁt@ugbustsmnr tteaa Infdﬁhbenﬂedtﬁ?tawwgt@ht hte .
connecti pcedure he i ne, connegt s ngctiop tape to the
cartri dgggtcgﬁp ¢ 1BRf e‘ﬂ:@r CfGREY %‘f@’ éﬁt{ﬁ@‘ﬂ ?robee‘aagteﬁ);g gﬂ'&kﬁﬂql | e being
wound ar ound lneqnei cuitrizlge Hesigef the ¢apecenddorpe dravarinsids thdmaokide i¢ eceietier 3
6 Septe f ct) { ndi ng nore
di ff:[)culn?S %Q?nﬁgéiasgl %Qd«{rlﬁ‘o g’%’e& Ilen(?gtﬁrs Sa:c lfev%cs@kifgg g%ﬁ °
facili tamd@deMapﬁGimlsgﬂted)quél rymbas 3480 nMeenithis caripdgy ismet bbipg maki ng
the pickiyggy, tﬁ@fes&iétrb%at%ﬁnggtdlt bl ko B ), pBiop o GRARERRLAR Can

result in a’'connection or 1S un e5| exanpl e,

i ncor r ecOF P-CANMERA! thesartrbge) e‘?ﬂie’t installedb withindhe maghine whighswi bignd frost o he
tape i Ny t6 &id dar@idge elp e”ﬁﬁhhzi&xme%&z@tsa rmtsla%reewttﬁmﬁ@taauan i's not

T ha oo bl PR it ?% r@h@“ﬁ?ﬂéﬁ%ﬁ‘emtﬁﬁgneth@&?@ﬁle b AT Gn TRone)

Wien t he cpitddge. The tapads Sevnedd tovte teailerttdodkhisy being)iveappeti bomeec innehios ual |y
must be seLyloethd itk kloded gmth eq Er b1680 txttepmsctuwaﬂ nfRA%eagel v, when a
desired di sconnection procedure s, attenpts to re gse the cartridge
f r om t he elastimerc wajsria Wb’éhd%tﬁﬂjtél}’tl@fgﬁmaft arperoqwqem@avlmh itdets sathat e t he
machi ne. tdde i%*mhﬂ séd%@e&@ém%@xﬁrﬂ‘&eplﬂﬁﬁ@&ﬁag"rlﬁowﬁgﬂhb mappRGhtPN tape

which is oth St.i enou cilitate reliable con ectlons and

di sconne ?cﬁn‘gm\}bﬁl’-“eeg‘l?@v%gﬂ‘ Feé‘a%‘obl@ B thﬁé:a’fffleﬁ“ea‘i’sy‘gf\‘l\ﬁtﬁlﬁ? results in a
| ess- t haimppttantin thiasmga theTlhader dbpsck is mliya:bawmrrttas tigaachise, gne Iad@ oft ther

undesi r a%@eig { W6 Arllxeit M hce JHED % én%tt '?.@ %*h?éé?ore dnftPi ndl e)
the nmyl ar-to-tape connecti on may cause e mou ape an

nyl ar-to-tape connection to be thicker than the other areas al ong the

ci rcunference of the wound tape (creating a "bunp” in the wound tape). This
bunp caused by the nylar-to-tape connecion is anplified as nore tape is
wound on the spindle, and has the undesirable effect of creating a "once
around” type of runout on the spindle which can distort a recorded signal
on the tape. Another disadvantage of the tape splice cartridge design is
the fact that during w nding operations) the nylar-tosplice connection
passes over the recording heads) of the nmachine. This action exposes the
recordi ng heads to potential danage and/or excessive wear. As described
above) aIthough de5|gns eX|st for connectlng the t ape of a cartrldge to the

Y r . b o, o



SUMVARY OF THE | NVENTI ON A | eader pin assenbly and a nethod of naking a

l eader pin assenbly are disclosed for use in connecting tape with el enents
of a machi ne which mani pul ate the tape (e.g.) nove the tape) wind ar unw nd
the tape froma spindle) etc.). In one preferred embodi mgrgeiémbBe2GO2SENt
invention) the | eader pin assenbly includes three parts: a leader pin with
an el ongated barbell shape and with at |east one pair of flanges flanking a
center section of the |eader pin around which the tape is wapped) an

el astonmer elenent which is fitted over the tape wapped around the center
section of the leader pin, and a clip fitted around the el astomer el enent
to secure the elastoner elenent in a snug position around the tape and

| eader pin, ILn another preferre odi ment of the sent .,jnvention) the
el ast om%a%qrme fids fﬁr eﬂ?‘? Bxag,pgﬂgmqng‘%}?er@r f%ﬂ@e @gﬁ%f?‘f‘f}{ei ng one )el ement
or bei ng att athkigdiftcanbdisadinotage of therdealehblocjdesign ieids simbant stepesFofat he
resent | 10 I I i M 1 S I ce around
Phet ape Bl ISag 1iaF BE ALt G Ghrcl i 388 ke Beifig 1Y Do BGE 21 D00
a bondi repnaectian;, die mactin susk kayve arppeker whickt isgegwatibledvidh ther igdhér snemabf t he
| eader pi: deti 4 rnyar e d by a
oi ckor {ISBjElY e 3l HARESE (2 alfr HIGS SHREIETG Tno pRAE AR RIMINERT B |
ext ract i inle tfh@eIl@@ﬁébloﬁknwb’r\%lphﬁt'@tﬁﬁﬁ meehymesm phtheamachine mystitieadgpied tor
pul I'ing &EEpt'a%@qeéurBitﬁh RIS ACHRY its PRRIck A Shabe) BN BeWhh@ind. SFdrQné ead
fromor wite to,tH ta tc..é. The siml e shag .of the | eader pin
assenbl yAb¥gdescibe ie%’ieggloaﬁ ded “’ég’éwgﬁl% tem éFB%fH‘Q&Fé’éI%éBH wi t hout
greatly de3ipnedse nﬂ?gfrbﬂ‘y mmftafldndémoaoﬁhaé cbitratits didodty h rexhﬁv@pyarg%
maxi m zing, space efficl I : trirages and tape
drives) lﬁﬁ‘,’ ¢ %%s oresh nr§§§¥e %‘g}f %&Fm&"%‘ &g&@@@%ﬁ%@%@% arBlgtgrsatgsenbl yI.o
Al so) t hadlost tiplleadshhjpekdé bt imanipaiated, myived carslewbiirgd irsidd the machimegener i c
el ement émvgﬁgg{gtege dat srzofém@su @ﬁmm@raﬁapgeﬁgaﬂri&gwan&gw mMaﬁ@m%& pul ates

t he tape. er 02 The ends of | eader pirn may have an
out war dl fformandéog wile tathe tape, PaBPH; t at e snoot h novenent of the | eader pin

azsenbl %/ E Er qHGRo@erEdrRdHe doBigha ﬁipleis%lwte% ﬁﬁdtrlﬂmelr anser lefider b@cﬁsﬁemlcb{- A io)
edges o e.| eader pin eve 0 ow equi pnent (such as a picker
whi ch setfAHIESASEIER 1% Smgﬁ’éeﬁ?gég)égl ﬁﬁn%f@%ﬁch&es aﬁ"%ﬁé"\’%@ﬁ on froma
t ape carQuartgm)Cdorpormtiog. $mthid ddsigne a piege ofistiff andresilieat eortnleetol epdée.gpi n.
BRI EF DESCRI PIl ON THE NGS_Fi gur e LS. ective view,of a first
pr ef erre@%ﬁijg&le%ﬁ toometeﬁgAq\l\éé{cﬁ?e %%ﬁlna%lég%l@egﬁ l?e}[")l%ppﬁflges%rhcl Omsenti on.
Fi gure 2cansiecior tapp iofteied do mbensably attihcostaf mpehing piclien, whiich iagbsoraitiff shown
in Figur | ; ' Ctp ¥ 6 Wi ' r

embod; et reftfifecof SofhchBLBPET T Bkt BficOincel? i StaBi U dle | | ape

i nst al | eWithinethe icattridgemay have 3 lsge helsdo Ka iep srd Whichsly ‘grabbrd” prchprdfedpi n
assenbl ypph hobB Ul tedidiedke ThakpeGplitd\@urtidge dBsifh dddress3s tHel fbBmPinhsreAt

perspectjVv iew of the first preferred enbodinment of the |eader pin
assenbl y'"o‘se\tf?@%g‘@gémpﬁ Wg?ﬁﬁoﬂr‘?"%’%\/\ﬁe r?r]?ﬁ*‘gﬁlm%ﬁﬂz agg \"FHSHaliY “t ape
cart ri dgshapkdl @oliecfioh befveénaRe tipe @nd\(kd pioker. Ini th/cofneene tepeicalridgee | eader
pi n asseghl own: LI _Eigur e [ ' ' (a?‘ﬁl [ he
| eader p?%'%%?%n%?ei chx}\%u tlroﬁm%‘; %(Elrn g&gﬁl %@% P%gjrausﬁg%/\ﬁ\lg eaér'(rgﬁ%vf ;Iﬂ tc%‘ﬁllltschi p
bet ween with theteperbepigiwassdobihe machine jpinde overrthgmydagiortgpacymesiestt i ve
view of a thiggypref @khgt GRBOLITRIE d@iigﬁ R8s hESUR e NEN SRy f t he
present invention) wth tape install gd, her ei n., . .

example, reliability problems exist in the design of the stiff and resilient connection tape

used to connect the picker to the cartridge tape. The connection tape must be stiff

enough to resist bending during the connecting procedure (when the machine connects

the connection tape to the cartridge tape), but must be flexible enough to easily bend

while being wound around a spindle. Therefore, a compromise must be made to either



Figure 9 is a perspective view of a fourth preferred enbodi nent of the

«| eader pin assenbly of the present invention, with tape installed thereon.
6 6 Septenber 2002 DETAI LED DESCRI PTION Figure 1 is a perspective view of
a preferred enbodi nent of the |eader pin assenbly of the gesefideri2002nt i on)
designated generally at 10. Leader pin assenbly 10 in this preferred

enbodi nent includes three main elenents: |eader pin 12, el astoner el enent
14, and Cclip 16. As can also be seen in Figure 2, which is an expl oded
perspective view of |eader pin assenbly 10, |eader pin 12 preferably has a
barbel | shape. Leader pin 12 has an el ongated center section 18, a pair of
flanges 20 | ocated a distance fromthe ends of |eader pin 12, and

pr ef er abl, sections 22 ndl beyond fl ange ections

D1 of or aBtiyreRdtecanaEc Siniapg (it milng SiRERe cudR HERicHR angiiire St fon 22
prefer ab:lhymtaemfrmcrm'mlywivbhmhmpemb Patilltatei aagiet Hpickmg® odirelaetier caamebti@nges
20. Fla s,.20 eaq ections, 22) and..en 24 frecesses 26 of

| eader B?%e (i‘%e Z pgﬂﬁdﬁﬁgwgngrpdgfedg ' %Wf%&‘f@%ugf?r&wri ba%}d hbscat ed between
fl anges c@mWOmlseaeterespltnn azongecgion or swirding vdriehnis undesxalbmtlinmmrapbrrent 14

f ' 28
xt o ABeRrebal ARG BATIRM tafl BaMa A ald QthistauheLortit HFETn 0 ATFCP
hel d |noartaéée arrr@a%mn@eﬁﬂsas whea @j depiradgeorgetien Wé@ﬁrrfaﬂaﬁg@gheznncémnq eader pi n

12 by C3 aa%adzo%ha tA6 maphbGd tdpe 1htbstﬁé fmdcﬁﬁfét ﬁfé REMREE +ANUER" 9%
| eader pi, shown in Figyre S‘Zh a tape 30 is attached to

| eader mltkeaé%%cynw%cw 60%6@@@2 ?Feéé% “swalewsil 18tef
| eader nhan;hama@dh@h@&h%&fsual)eﬂmsttbels@n(méu ﬁ)*'b)dtth&@dh& pickef frbiil e Cl anped in

pIaced | i sure firmconnection of the tape
B0 o1 dbardind; GorkiensRympen ol fpotesfBhafeedir et ATEnP S Fitasse whon
it is i nkéahttridpeifrorplticmaaliioeogn tape difthagad thenimy, tl&e@iﬂrﬂ@e Id@ir theader pin

12 t f t
ot et Shor 200 Lo RS Rh I0 prdlal § SHABL ek RE gy | e
shown i rstiff epough & fatcﬂe;a@rrah@hletcap@cgons anct\ﬂapcpwcmrwmﬂmm@rel@w“ on | 8

of | eadehoR} ﬁ‘toll?e Aét?éﬂ) vRluRa rdiRes ifh9eRNhad-6p hﬁxapéié%‘ggﬁﬂ around tape 30 and
| eader 12. Fi ed |n pl ace

center sectl i al
over el ast on&?‘cé‘fpér?@m:e gaftr ‘{E’é’ﬁé hgp Oﬂtcﬁ “¥W 1’16554%53%%8 ample.ef er ence
to the peken dhkeapest wcuati atrmpetsa spindle] mekﬁyldam;wpbednmttow)rnaytcaahmmed be

dth f bl
et bt 10w defe PRoE e REERIE B oBpRHAER o B (MRS iy s b CHRRY T4 &
stiff clthe crramzeferqtcewf lthe weqml taperfoesating a7'bumd” S grecwoend 2pe)2 Hhip
flexi bi lgdnyp {:as %mpnafltagf@%tn@émq@ W%ﬁﬁ@@aé:tdope tsswét?}téﬁ&?&@ into

pl ace over e enment 14 w |

r el
def or m aPindle, pmtgwf the tréfeteteﬁf@%%ﬂ%rﬁaﬂ@ i Page] voursﬂ“ FHy RS Pﬁtueoet Py
mat er i althe 3pinaR wiktk ehedistort peednraecnétgmlﬁ the tdpe£ XA MOt alisdlin it east oner

egar o, ‘BnaskecPlsouiRBAREER S SRl Sl ep SR iaBion Rkl o' S

on | eadesplipe norr2}tiat passesteverdhementdidgihensls)nfchermacitne.cFhisewtion expaseh
respect Qﬂﬁﬂﬁ @@Qﬁp g§&ggﬁh 10. Therefore, in

or der tothgéﬁgﬂgghgz{qsgrb any %ég%g%\cent r?lf:)%ﬂt}e of e a}s/t oner el enent  14)
material may W%@WWFO@W&’“SB&PSIEF%%IEW O Fomtestiag the) tapaepfi 2 ¢artridgee. ) on
t heb?r eaoQhe Etcﬁatdrmem?ahﬁw;mcm&am@:ﬁl P |ahﬁ/dr|hﬁtt®@©ﬁh@@lp@f ea@hldesxgﬁ) . To
enable s r insertion of c over astoner el epen edges

and/ or cg‘{‘)ﬁ" &t oG StEntht ‘ﬁ?"igr"twck %%%P%H‘%E‘C‘Fﬁlﬁ?%ﬁmoﬁﬁt“em 8ON corner s
15 of clélpmafits swhichperedte rdifficulty onestatdishingbmsipasibdityn betweEn gantrédg2s aAliso f or
exanpl e, Y. Fi gure
> gar BEgHRS. 1o Rarebhh Rl Phich R cbol Ry RO RE oM bl OO
| i ne 4- 4andcaungeting qpergtipnga T hpeefersen need ¢xigfs fer utapeitormaghiae conm@eg 28 of

el ast One(vhﬁ:h%?ﬂ%e éfﬁc?c% (ik s AR 8NboskBRS, atfbrlid éHHu&éﬁ'bﬂlt?%dh'&trﬁrr%%ﬁCt with
t he edges 17 of cl Such contact m ght damage tape 30 if clip edges 17
are sharp or if tape 30 repeatedly contacts or rubs against clip edges 17
during wi nding operations. In the preferred enbodi nent of the present

i nvention as best shown in Figure 4, t4pe 30 is gripped uniformy

t hroughout the length of the tape | ocated between center section 18 of

| eader pin 12 and el astoner el enent 14. This gripping nmethod prevents
excessive pressure on a small area of tape 30 (such as, for exanple) at
points Ain Figure 4)) which may cause tape 30 to break. Al though a uniform
grip is preferred, other grip types are possible. For exanple) clip 16 may
be shaped such that grip force is exerted by clip 16 primarily on
partlcular ar eas of tape 30 (such as at p0|nts A |n Flgure 4) An |nportant

Y " o o o o o o T



6 Septenber 2002 Leader pin 12, elastonmer elenment 14, and clip 16 may each
be made froma nunmber of materials well-known to those skilled in the art.
For exanple, leader pin 12 and clip 16 are preferably made from steel, but
other netals may al so be used) as well as other materi alésb% @Stl CS)
conposi tes, ceranics) etc. Elastonmer elenent 14 is preferabl’y nade 0

el astoneric material (such as rubber, urethane, or engi neered el astoner
such as he engi neered el astoner sold under the trademark Santoprene, which
trademark i s owned by Advanced El astomer Systens) L.P.). Leader pin 12 and
clip 16 may both be nmade in a nunber of ways well-known in :he art. For
exanpl e) Leader pin 12 and clip 16 may be |athed) injection nol ded pressed

i nto fordiffé@nOmhclEinéy ﬁlltcﬁd/hmht:etfaralcbgc mashHe m%m@d@refﬂﬁbl@anhtﬂﬁ@ln
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i nventi on% i S nece 3:%4 {xecu‘;how and descri be how | eader gin assenbly 10

may be f5 lggda% OnmIag cartrldge In this regard, it should be
noted that |eader pin assenbly 10 is designed so that it nmay be used in a

| ar ge nunber of cartridge %M@M@%@(gﬁhom only by way of
exanple in Figure 5. Cartri N Fl gur e Ses | eader pin assenbly 10
in a pair of grooves 40. G ooves 40 extend froman interior position inside

of cartridge 3Ra4& pﬁﬁ‘ﬁss@iﬁbﬁf afl a R{eﬂ%rdfrmﬂﬁ% §§:ad&5pl§§§ke%1}5§r@'al§c sfd gure

gu
5) tape 30 stored in cartri g is secured to_ |l eader pin‘ assenbly 10 in a
manner d6r WEESIBCORBFLABJIRE WitR glrarents of a3eekine yhich ‘P%‘“BH‘@W’F“P t2pg (&&cur ed

p?s: ti grh\@\te thB @agenvanid @l&tgﬁ?ﬂ?@lﬁe Qt OGRS 415inmtet &ich. Mﬁdpt@%reaﬁ Each eEd 24
of | eader pin ass its.in respect i en a picker
of a madWbRdimeRjo ?gﬁ%éﬁ?f"'%ﬂ‘fe&@f’g tgﬁiﬁ’gf“ &“r? %@%ﬁﬂ?@"dﬁéﬁﬂﬁ%ﬁ?r&hr% r Pdge 38,
I eadﬁr namea@&ewhhmnldlbngatqdwagiwl &Hapagn@mﬂNﬂSeaéOorgwdihotéﬂdgeQﬂlmﬁlﬁhé ﬁWl ng
in their_ respect 4, t t he machi ne.
Wien t agt geqsg%%’iﬁ%&‘ icalggf ﬂ'tﬂoafg‘;ﬂ &Lgégﬁégpgg%ggapﬁggoap ﬁq %fB? pi n

assenbl yeldroemsrwhich énfitied dyps (B8 tape avigppesh/aroudd theitiestsr seative dfdhedendgoi n

asseibl Yoig Chold C@J i dibnd H'lleleY SIgthé A tht O Sdcht e SiGH e eleﬁlcqwn% 5. The

nout h 4F roove beveled to permt easl er ent of | eader
pi n asse?'PBBPO&‘HGE Wﬁdﬁbﬁtw&ﬂé %ad&BP"\/\h'é‘r?"Pg&BBFe fesred %{B'%%ﬂ‘le?t @0 §s in the

Ij ul l'y [)Iefsré%t B e ROSH, (thOBla¥ibink} eleﬁeh%ndime cBf a?§ur§t BeyWeithBr (Eirﬁﬁtrugg@mézg 012 s
esira secur e pin a i ns er

uni nt ent‘? Q‘r&?&%f"‘cg‘iﬁ{'ﬁ"rﬂj‘ &S‘Pﬁﬁ B’K %’5581% eé'?g'%ﬂdgaﬁ’jts 8% € Ther ef or e)
spring lkﬁe&ﬁﬁlmeﬁluan,tthn entiraldadedipia as&:nitdy 1samohtemu4§lawamhnd $hel1hpes@d agai nst

| eader pi ntry and
exit of % a%»ﬁ?%%?&nc\ﬁgég%ﬁéﬁmc%go fﬁfée ge%géwgééﬁe@ Ifi}?%;‘ég%%lﬁ ?rg%{nat(ljogom tion
only wheotherhfastengrce exerted to extract or insert pin assenbly 10 reaches a
predet er m neeqry¥bes Mé}neﬁé@ea&s amsw&&@ﬁn defihe s&ﬂmlé‘s fol?lfi:cre?s , ndi ng

tape 30 into cartrid Plc er (nat shqwn)

assenbl lel’GhﬂJF‘%fFr‘iaP%mFd!SF‘i/bkﬁérPt‘cr@é %Htcr?d%‘}‘? f?frf“a‘}l&‘%}?ﬁ‘ftﬁ WS\AFQ!’@SE‘M bed t he
rel ati orwsmmblgf(e |gQ&dﬁéxtmcﬁn@ﬂﬁ-ﬂHidey piDand ztttachasqap@fromm mpe cﬁmgel for
cartridge 1li lilq gmletlezg) deg pbn anacllI #{agﬁecﬁgageerﬁg Y % hfnﬁa\,%ﬁgm 4. read W rom r%lw Vyig) may be

describ
mount ed te @weﬁgr)ea'hmstmﬁlﬁ shapetof thpgeadss Pifhaséﬁ?blmmﬂelrts @P Stﬁefolf dieent manners.

FO{ e?amk&%bﬂy%%r rBAtly REEQIIDKMhAA gherlg lﬂ@:teamgaﬁmdulfyczmngwsdeﬂmb nto and
out oOor a car

S
Che onl yeREbloHEEE NGRS otk e tieled o Hayhlen Guck s e Publaca & ©
posi t i ontapd Heivesamihietsstores aed/er manipulats the taperanpileaderspie mkdeynbly) Ay, the gui ded
into, gu eyond
the scopiii fihe Of tredBfter REEINY RS WL Beiiceidhndhe AL ke OBtehr 2y ol ow,
f eat ur esbeawgerera@mmdgqsfpm@émcfpmn@w&mhy tapg. whi ch faC| litate ext raction
and repl acenent of |eader pin assenbly 10 and tape 30 in cartridge 38 are
considered to be part of and within the scope of the present invention.
Figure 6 is a close-up view of one endsof |eader pin assenbly 10 w thout
tape 30 installed therein. It can be seen fromFigure 6 that the term nal
face 48 of end 24 is bowed outward. Wth reference also to Figure 5, the
bowed face of ends 24 enable | eader pin assenbly 10 to nore easily nove
across surfaces within cartridge 38 (such as grooves 40 of cartridge 38)
and, where necessary, within the machi ne (not shown) which draws tape 30
and | eader pin assenbly 10 out of cartridge 38. The radius of the term nal
face 48 of ends 24 may vary) but is preferably no greater than the length
of Ieader p|n assenbly 10 As shown in Figure 7 and as descri bed above,

T Y o I Y o I - M L T



Al so shown in Figure 6 are radii SO on ends 24 of |eader pin assenbly 10.
‘Radii 50 are | ocated on edges 52 of ends 24) and help to avoid the
possibility of sharp corners of |eader pin.12 scoring or catching on
cartridge 38 or in the interior of a machine into which enbly
10 is drawn. Radii 50 also help to guide a picker (not ;h mgggléﬁi?Qﬂ%Zce
during | eader pin assenbly extraction fromcartridge 38. In a second
preferred enbodi nent of the present invention) clip 16 and el astomner

el enent 14 are a one-piece unit. Though this enbodi nrent does not
necessarily differ in appearance fromthe first preferred enbodi nent

di scussed above and shown in the figures (see in particular Figures |) 3,
and 4), suc | eade iin assenbly. offers fa er as a i sassenbl y
ar ound tapehgge. eRgs %dt‘ggll‘%fdﬁrep‘ﬁdf‘@yh?%aqn %‘é’ 6%6%?%?%%69:}?)0[{; A el ast oner
el enent smooth maverbentddbe bndcmmhytsa‘embrhy twmeughetq@ipinadnt w'fm}snmatpetatal thée. g.,
rubber, , uret I t S r| r enough
F1exi bi 105 1B 2F1caiblg, A5 Egl e oy hab B REVIRFERRER) LiPne

stiff ne@sch s g piakgb Wmcﬂbwmieﬁ npﬂétcethe\l@det pig dssempibn for pin pxiravitiod fmnea erred
enbodi ngy r hgure 8. In this
enbodi thg %‘? tgﬁﬁﬁ%ggnsdg%?%g% dlns%l ’*AM‘ eE%?Eaeggaae&g:nent nol ded) forned
or attached around tape | 30. For exanple, tape 130 may be injection nol ded,
cast, pressed, etc. around tape 130. Preferably, | eader pin assenbly 110
has recesses 126) secti q ar.t 0 the |eader pin
assenblies of the firs B gdiPent s di scussed above,
al t hough the possible var|at|ons in the Ieader pin assenbly shape and

configurati dIS ussed wit.h res e flr [ odi ment
above appl yol?&“'l' geq,p?ﬁsq{%cggg%{)o rép%g st em kg’%%ﬁ f&'@ﬁﬁﬁ@ﬂ’ above 11
6 Sept eaﬂxemb&@ﬁ&thmprbsanewentmno the first preferred enbodi nent, |eader pin

asserbl y_ L1OpqB: D5 FPGRIOIAAPUINEL Blor RUG o SERFoiRhely, 1 35t

|nvent|5naw¢lustrated in Figure 9 is simlar to the one-piece design
descri bed abpygras {dn b@@;steﬁte Vv sade hrﬁlp&fa%apémtdméé& ofltRe feRl&r pin

enbodi nment) pi h asse rably a one-piece elenent
havi ng E‘Wé"‘é’é)hgpg‘ﬁﬁésegé"’l"%%{ “ﬁﬁh‘a 5@??@?&315"6 the first, second and
third preferFi reamwﬂbmm@nohm\nﬁmebrmeaémfpitthasferrﬂﬂybfﬁ@.:rémtﬂdeng, or

at t achi assenbly 220 around tape 230 (as with | eader pin
assenblnﬂT§8¥$ BEE§§55$S preferably attached to a surface of |eader pin

assenbl y 220Figuee Sis apéreprictiee gievcofibs ifivst phederdddegnbosdimentadf tlicsz)adtt!wirbei ng

mel ted b m%'?fgf tHd ﬁc?e?rtgﬁm%h%fon Q{ovhyfuli’lgnﬁ‘.?alféfdf\bxﬁﬁg ?gpearh Ce of | eader

pin asse conven nner s st apl es)
rivets) ot heFlgr«l&‘-'S@ ane Elpseup elevatiopgladew oppre endkelthe Iea tzrcplwwuéé\s t he
si npl esgh(t@,aqi,eplggw:;asserrbl y design of the four pr ef erred enbodi nents

di scussed. Prefer | eader SS 210 ecesses 22 sections
222) and end 'gﬁﬂ‘? ¢lgyatiogal gwpéalaeelpr%rﬁl %R@V |Sé%“’6f“ ?Wé@‘?rst
second, f@ﬂ%rkhb%ﬁt%@ﬁ@lﬁﬁ@ﬂbhﬁﬂb@%ﬂiﬁﬂkﬂc I8 msmsinalpqme)a ;mtltdﬂough t he

bI t t
i scussed wi FEurel jut Beisarorn Vi oft et enBimeaher SERELERI L o
| eader aks&n&ﬂyeﬁﬂtcypraédht avengon, wnﬁstaad: ftatled drerdid above with respect to

the first Pr ¢ @ssgpﬁﬂé&%@fvta{ 8@9 untt'ﬁtef@ﬁéagmwdtaéﬂt SEe RaqBBglg from a

nunber of na as met osites, ceramcs) etc. It
wilt be asq&mbéltpﬁﬂwltem !W&ﬂtlwéﬂ‘@hﬁﬁgwtqlhdﬁhﬁée%t ails, materials and
arrangenent of parts which have been herein described and illustrated in
order to explain the nature of the present invention may be nade by those
skilled in the art within the principle and scope of the invention as
expressed in the followng clains. For exanple, in the enbodi nents
described and illustrated herein) the cross-sectional shape of |eader pin
12 and clip 16 are generally round. O her cross-sectional shapes (e.qg.)
square) oval, etc.) for these elenents are possible. Al so) el astoner

el ement 14 is described and shown as having a horseshoe shaped
cross-section. As with [eader pin 12 and clip 16) other cross-sectional
shapes are possible, and preferably natch the cross-sectional shape of

| eader pin 12 and clip 16. El astoner elenent 14 nmay even be flat in shape
when not installed around | eader pin 12 and tape 30, and nmay be w apped
around | eader pin 12 and tape 30 to assune a round shape when so
installed.. It will also be appreciated by 12 6 Septenber 2002 one havi ng
ordinary skill in the art that various pernutations in the shape, nunber,
and rel ationship of Ieader p|n assenbly elenents are p055|ble (|. - though
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6 Septenber 2002 What is clained is: 1. The | eader pin assenbly as clai ned
in Claimb5) wherein the flexible elenent and the clip forman integral
one-pi ece elenent. 2. The | eader pin assenbly as clained in Claimb5,
wherein the | eader pin has at |east one enlarged end. 3.g Eu%ﬁﬁékiod% n
assenbly as clainmed in Caim6, wherein the | eader pin has ITst end and
a second end, the first end and the second end both being enlarged. 4. A

| eader pin assenbly for attachnent to tape conprising: a |eader pin, the

| eader pin including at | east one flange | ocated a distance froman end of
the |l eader pin; a flexible elenent covering at | east a part of the |eader
pin; and a clip securing the flexible elenent to the |eader pin. 5. A

| eader pin assenbly for attaﬁggggﬁ%igggggﬁgﬁg ising: a | eader pin, the

| eader pin having at feast o at | east one flange | ocated
a distance fromthe at | east one enlarged end to define a recess between

the at |east § ps,l écqgéjecﬁog v?ewjoé??rc?eﬁ'ied%g'ﬁ)%dﬁﬁ&tfolf ﬁ'%qlgadeﬁ prl exi bl e

el enent coveﬂgn securing the
fl exi bl essembhyaf the preseat me/ammn grsignater! gengrafiy st éﬂbéﬁa%@zn éssemblyed@der pin

assenbl y;{ Bfer@td AHERIhehCQnt BB GRERAAIR bRfrents: leader pin 12, elastomer element
14, and C-clip 16. As can also be seen in Figure 2, which is an exploded perspective
view of leader pin assembly 10, leader pin 12 preferably has a barbell shape. Leader pin
12 has an elongated center section 18, a pair of flanges 20 located a distance from the
ends of leader pin 12, and preferably has sections 22 extending beyond flanges 20.
Sections 22 preferably have the same diameter as center section 18. Each section 22
preferably terminates with an end 24 having the same diameter as flanges 20. Flanges
20, leader pin sections 22, and ends 24 define recesses 26 of leader pin 12. Surrounding
elongated center section 18 and located between flanges 20 of leader pin 12 is elastomer
element 14. Elastomer element 14 is preferably horseshoe shaped in cross section, with
elastomer flanges 28 extending from the ends of elastomer element 14. Elastomer
element 14 is held in place around center section 18 and between flanges 20 of leader
pin 12 by C-shaped clip 16, which is itself located between flanges 20 of leader pin 12.
As shown in Figure 3, the end of a tape 30 is attached to leader pin assembly 10 by
being squeezed between center section 18 of leader pin 12 and elastomer element 14
(which itself is firmly clamped in placed by clip 16). To insure a snug fit and a firm
connection of the tape 30 to leader pin assembly 10, elastomer element 14 is sized such
that when it is installed in place around tape 30 and center section 18 of leader pin 12,
outer diameter 32 of elastomer element 14 is slightly larger than inner diameter 34 of clip
16.

To attach a tape 30 to leader pin assembly 10 as shown in Figure 3, the end of
tape 30 is wrapped around center section i8 of leader pin 12. Next, elastomer element
14 is placed around tape 30 and center section 18 of leader pin 12. Finally, clip 16 is
snapped in place over elastomer element 14 and tape 30. In this regard, and with
reference to the possible material types of clip 16 described below, it should be noted
that clip 16 may be made of a number of materials having variable flexibility. Therefore,

when clip 16 is forced over elastomer element 14, a stiff clip material will require most or



a |l eader pin, the |l eader pin having a first end and a second end, the first
end and the second end both being enlarged, and at | east two flanges, each
flange | ocated a di stance fromeach enlarged end to define a recess between
each enl arged end and a corresponding flange and a centeg s@@fémg&j@jy\een
said at least two flanges; a flexible elenent covering at ast a part of
the I eader pin; and a clip securing the flexible elenent to the | eader pin.
7. The | eader pin assenbly as claimed in Claim5, wherein the flexible
el ement substantially surrounds a center section of the | eader pin. 8. The
| eader pin assenbly as clainmed in Caim8, wherein the flexible el enent
I ncl udes at | east one edge which extends beyond the clip when the clip is
as claimed in
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Figure 3. As can be seen in Figure 4, elastomer flanges 28 of elastomer element 14 act to

prevent tape 30 from coming into contact with the edges 17 of clip 16. Such contact

might damage tape 30 if clip edges 17 are sharp or if tape 30 repeatedly contacts or rubs

against clip edges 17 during winding operations. In the preferred embodiment of the

present invention as best shown in Figure 4, tape 30 is gripped uniformly throughout

the length of the tape located between center section 18 of leader pin 12 and elastomer

element 14. This gripping method prevents excessive pressure on a small area of tape 30

(such as, for example, at points A in Figure 4), which may cause tape 30 to break.

Although a uniform grip is preferred, other grip types are possible. For example, clip 16

may be shaped such that grip force is exerted by clip 16 primarily on particular areas of

tape 30 (such as at points A in Figure 4).

An important result of the above-described arrangement of clip 16 compressing

elastomer element 14 against tape 30 is that tape 30 is pressed against a flexible material

(i.e., elastomer element 14). Such an arrangement acts to relieve strain on the section of

tape installed in leader pin assembly 10 and also provides for better and more distributed

frictional gripping of the tape in leader pin assembly 10 (which itself serves to relieve

strain on the section of tape installed in leader pin assembly-10).



19. The | eader pin assenbly as clained in Claim14, wherein the flexible
eélement is nade of an el astoner material. 20. The | eader pin assenbly as
claimed in Caimb5, wherein the | eader pin assenbly is adapted to securably
receive the tape between the | eader pin and the flexible The

| eader pin assenbly as clainmed in Caim7, wherein the Iggggﬂsﬁﬁﬁrgég%nbly
I s adapted to receive the tape between the | eader pin and the flexible

el enent. 22. A nethod of naking a | eader pin assenbly for attachnment to
tape, conprising the steps of: providing a | eader pin, the | eader pin
having at | east one enlarged end and at | east one flange | ocated a distance
fromthe at | east one enlarged end to define a recess in the Ieader pin

di

Pl ext bl o el eqtidfr pt2. éﬁ%ﬁie"‘g‘eﬁ%@t L3R4 163/ I E R ety ]

cl ai med f ma@ralsnw%knmaﬁcemsq shdllecbintbe aptr 'O §xaraple, leader g b?%g’éblc@nlﬁ a
second gpl eﬁ%ﬁ%lfﬂﬁd?%ﬁﬁét&& Eln%tﬁerm%ta@% rerbAandd, A dif &lohdrange | ocated

a di stanc romthe first enl ar |rst recess | ocated

bet ween Rafs1fs sugh applagticgeePranps!t aergﬁvécsf, Fis g‘ﬁ%é emeng &4 Grrelerabby e
0CoL 5 pateTiasonc e atands g st s gnsrsangcCt:
sggﬁ i gn Ilfé?nl\geH? reﬁf WOEFTe s(gcg %égﬁ © ﬁgerp?r?c$an?qpéﬂ1§e EH:& ‘{"ﬁ%%@&&nd f1 ange.
24. The )Wﬁédﬂbyl Aalvandedi Btedomer §ysa¢ms,Z7P.)wherein the flexible el ement
et nod as ol ekp e i, B R bR il o hitfoer R IElys Metauotin 1'C oo
one edgehevdni. dFor(examphts lebderquinl 12 aed clxp [b6 may be lathed, injection molded, pressed

into form (e.g., sintered material), cast, forged, or extruded and post-machined, etc.

Similarly, elastomer element 14 may be milled, injection molded, pressed into form,

extruded, etc.

In order to fully describe other features of the leader pin assembly 10 of the

present invention, it is necessary to show and describe how leader pin assembly 10 may

be fitted with respect to a cartridge. In this regard, it should be noted that leader pin

assembly 10 is designed so that it may be used in a large number of cartridge types, one

of which is shown only by way of example in Figure 5. Cartridge 38 in Figure 5 houses

leader pin assembly 10 in a pair of grooves 40. Grooves 40 extend from an interior

position inside of cartridge 38 to the exterior of cartridge 38. As can be seen in Figure S,

tape 30 stored in cartridge 38 is secured to leader pin assembly 10 in a manner as

described above. Leader pin assembly 10 is shown in a secured position at the interior

end of grooves 40 within cartridge 38. Each end 24 of leader pin assembly 10 fits into a

respective groove 40. When a picker of a machine (not shown) extracts leader pin

assembly 10 from cartridge 38, leader pin assembly 10 is pulled along grooves 40 (with

ends 24 following in their respective grooves 40) out of cartridge 38 and into the

machine. When tape 30 is wound back into cartridge 38, ends 24 of leader pin assembly

10 enter cartridge 38 via grooves 40 which guide leader pin assembly 10 back into the

fully retracted position shown in Figure 5. The mouth 42 of each groove 40 may be

beveled to permit easier entry of leader pin assembly ends 24 into grooves 40.

When leader pin assembly 10 is in the fully retracted position within cartridge 38
as shown in Figure 5, it is desirable to secure leader pin assembly 10 against



26. The nethod as clainmed in Caim29, wherein the clip is a C shaped
‘menber having an interior dianeter sized to clanp the flexible el enent over
the | eader pin. 27. The | eader pin assenbly as claimed in aimb5, further
conprising tape connected to the | eader pin assenbly an43@ebgyﬁ5éﬁpdgg

encl osing the tape and | eader pin assenbly. 28. The | eader pin assenbly as
claimed in daim6, further conprising tape connected to the | eader pin
assenbly and a housing for enclosing the tape and | eader pin assenbly. 29.
The | eader pin assenbly as claimed in Caim?7, further conprising tape
connected to the | eader pin assenbly and a housing for enclosing the tape
and | eader pin assenbly. 17 6 Septenber 2002 30. The nethod of making a

| eader pin assenbly as clained in, i m26, further nprising the step of
provi di d@l&tenwgf WW&C%EEW’%FH&“F%}HP%W’éW&aﬂeeﬁ‘Ge&%ﬁiefpfﬁs%’rﬁﬂl%ﬂ. 31. The

| eader pieBuredseitih yansidgd a8 iesan arnfhaiwhictO) blased bgdingt Qended Sinn@seinil, cker

devi ce f n [ t.he | eader, pjn assenbly. 6 32. e,l eader pi senbly as
o ai oo 1 &REAR A Sphig A ES el hBR RGNy Snd £ o it T Brse kbl et ho

| eader pind fasrmetsifijly cBatradihe pbsitide onlyi whensthe fidxcy eaertecd taiewtrdctior ifdeai pin42,
further [ Sian [ | r [ ng. t er. pin assenbly.
i e
further rewinsling lapg Ihiate carpridee Inefalyl fgickere(npshpayn) pulingdsedmipn with a

Bl Ongat caeriBty 18Trorl ihaRAP CoM b osRldns N na end. | the fhror end and the
second end b EW"E'eP‘g‘ﬁ déﬁ?réhe&ég? ’%"’r‘fbo"égiplogi%q%ef 9%‘2\5? £40 vagdespecatye

o ar o R Bt veon oot 0
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t he fir sindescuradavithie caeddged mcanyfnuntber bidifferenp maneers.hFomexaarplauexrier f ace
whi ch is. ' j ' i mA48s,

wher oi n A AREIY 18T hor fidcesdlofy LEAREA BB 283 ol & Tl e BUBHAS.
assenbl y4& oopisitbe springfi4 showigan Eigupt htheaanlingay té sacyte leader pirdassembhyold end,
the firsf ié’lﬁ:j?&:&?&l SRR B0 RRLOMARARIbE WhidhA8er ﬁmdageéerwg??gtrgwne .

fl anges,, each Tl ange l ocated a distance fraom each enl af ged
recess HR& & ’é‘é‘bkﬂ‘%ﬁ?da?‘b‘é%' %’Hﬂseﬁﬂ’&gé"é’Bsr‘P%%ﬁ' H}‘i‘l@ar\“!‘%ﬁgfeb@fﬂi‘ddh%ent er

secti on epsefthegretnainvesasi. Howebdramodeseriltuddnaretfale belowpfeaturtoaide center
SECHI 0N ¢1ements of leader pin assembly 10 which facilitate extraction and replacement of leader
pin assembly 10 and tape 30 in cartridge 38 are considered to be part of and within the
scope of the present invention.

Figure 6 is a close-up view of one end of leader pin assembly 10 without tape 30
installed therein. It can be seen from Figure 6 that the terminal face 48 of end 24 is
bowed outward. With reference also to Figure 5, the bowed face of ends 24 enable
leader pin assembly [0 to more easily move across surfaces within cartridge 38 (such as
grooves 40 of cartridge 38) and, where necessary, within the machine (not shown)
which draws tape 30 and leader pin assembly 10 out of cartridge 38. The radius of the
terminal face 48 of ends 24 may vary, but is preferably no greater than the length of
leader pin assembly 10.

As shown in Figure 7 and as described above, leader pin assembly 10 is captured
by a picker of a machine into which the leader pin assembly and attached tape is to be
drawn. Since there are several ways to extract leader pin assembly 10 from cartridge 38

(each depending greatly upon the shape of leader pin assembly 10 described above), a

10



18 6 Sept enber 2002 39. The | eader pin assenbly of C aim51, wherein the
tape includes a first tape end affixed within the center section. 40. The

| eader pin assenbly of O aim51, wherein the tape includes a first tape end
affixed to an external surface of the center section. 41, harg

assenbly as clainmed in Caim51, wherein the first end aghggﬁg secggggend
of the | eader pin each has an outer face which is convexly curved. 42. The
| eaden pin assenbly as clainmed in Caimb51, wherein each enlarged end has a
radi used edge. 43. The | eader pin assenbly as clainmed in C aimb51, further
conprising a cartridge housing for enclosing the tape and | eader pin
assenbly. 44. The | eader pin assenbly as claimed in Oaim356, further
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of different manners.

Also shown in Figure 6 are radii 50 on ends 24 of leader pin assembly 10. Radii
50 are located on edges 52 of ends 24, and help to avoid the possibility of sharp corners
of leader pin 12 scoring or catching on cartridge 38 or in the interior of a machine into
which leader pin assembly 10 is drawn. Radii 50 also help to guide a picker (not shown)
into place during leader pin assembly extraction from cartridge 38.

In a second preferred embodiment of the present invention, clip 16 and elastomer
element 14 are a one-piece unit. Though this embodiment does not necessarily differ in
appearance from the first preferred embodiment discussed above and shown in the
figures (see in particular Figures 1, 3, and 4), such a leader pin assembly offers faster
assembly and disassembly around tape 30. It should be noted that such a one-piece clip
and elastomer element unit may be made entirely from one material. This material (e.g.,
rubber, urethane, engineered plastic, etc.) would necessarily offer enough flexibility to
flex over leader pin 12 during installation and enough stiffness to suitably lock in place
over leader pin 12.

A third preferred embodiment of the present invention is illustrated in Figure 8. In
this embodiment, leader pin assembly 110 is a one-piece element molded, formed or
attached around tape 130. For example, tape 130 may be injection molded, cast, pressed,
etc. around tape 130. Preferably, leader pin assembly 110 has recesses 126, sections 122,
and ends 124 similar to the leader pin assemblies of the first and second preferred
embodiments discussed above, although the possible variations in the leader pin
assembly shape and configuration discussed with respect to the first preferred

embodiment above apply to leader pin assembly 110 as well. As also described above
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48. A nethod of meking a | eader pin tape assenbly conprising: providing an
el ongated pin having a first end and a second end, the first end and the
second end both being enlarged; locating at |east two flanges on the

el ongated pin, each flange being | ocated a di stance fro%%%g)genﬁﬁé@? end
to define a recess between each enlarged end and a correspondi ng flange and
a center section between said at |least two flanges; and coupling a tape to
the center section. 49. The nethod of meking a | eader pin assenbly of Caim
61, wherein the tape includes a first tape end affixed within the center
section. 50. The nethod of nmaking a | eader pin assenbly of O aim 61,

further conprising the step of affixing a first tape end of the tape to an

exter naI t f | eader
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The met hod ofg f@ﬂfﬂhr}ﬂe@nh@eﬂﬁbdmamets&@rﬂ}kéenaﬁwemémmsme@lﬁp@u% wherein
each enlarﬁed e has. a r.ad

o e Blls: tadhe pre pisge fkien deseriBad THHRHCT SRLS A RSP éig-ader
encl osi g kig %nib@ﬂﬁn@qm dezlceagﬁf as@d:rﬂblngZi@rl’b bvefambt@narb@ ¢la@@eleﬂlemrhad9@ housi ng.
54. The eader g Y. 8 a % 2 onprising the
step of 'Bf AMYP eﬁ %1 g?{é}‘ REL F@’é { gf §r{8’§ f‘?‘f@n{i lgg{j%rp e&'eﬁ assenbly. 20
6 Sept erdasod?irits. SHowAverptatieed tiofn forrkinggmoaldisg deattpchingleadedyliy afsembly
eader ron auiFHEe 257 Moy e adeiin 2 ERRLP 110RRL AOM RBBOGIRMY | (05 e
a di st anoa surface ohleadsr pireasembeeZ%hharageadhesmb ercodie$iveboading cesaialn t he
o n v ¢ PP BBl B Rl pin BRaFIUIA o o gl RIEQlerdel of REGLERI O
f1 exi bl epiepesembly in any number of conventlonal manners (such as by staples, rivets, other

fasteners, etc.). Leader pin assembly 220 provides the simplest leader pin assembly

design of the four preferred embodiments discussed. Preferably, leader pin assembly 210

has recesses 226, sections 222, and ends 224 similar to the leader pin assemblies of the

first, second, and third preferred embodiments discussed above, although the possible

variations in the leader pin assembly shape and configuration discussed with respect to

the first preferred embodiment above apply to leader pin assembly 210 as well. As also

described above with respect to the first preferred embodiment, leader pin assembly 210

may be made from a number of materials such as metal, plastic, composites, ceramics, etc.

It will be appreciated that various changes in the details, materials and

arrangement of parts which have been herein described and illustrated in order to

explain the nature of the present invention may be made by those skilled in the art

within the principle and scope of the invention as expressed in the following claims. For

example, in the embodiments described and illustrated herein, the cross-sectional shape

of leader pin 12 and clip 16 are generally round. Other cross-sectional shapes (e.g.,

square, oval, eic.) for these elements are possible. Also, elastomer element 14 is described

and shown as having a horseshoe shaped cross-section. As with leader pin 12 and clip

16, other cross-sectional shapes are possible, and preferably match the cross-sectional

shape of leader pin 12 and clip 16. Elastomer element 14 may even be flat in shape when

not installed around leader pin 12 and tape 30, and may be wrapped around leader pin

12 and tape 30 to assume a round shape when so installed.. It will also be appreciated by



56. The nethod as clainmed in claim®68, wherein the | eader pin has a first
enl arged end; a second enlarged end opposite the first enlarged end; a
first flange located a distance fromthe first enlarged end to define a
first recess |located between the first enlarged end and | ge
second flange | ocated a distance fromthe second enl arge ﬂ@bpﬁﬁﬁbbag
second recess | ocated between the second enlarged end and the second
flange; and a center section defined by an area between the first flange
and the second flange. 57. The nmethod as clained in claim®69, wherein the
flexible el ement substantially surrounds the center section of the |eader
pin. 21 6 Septenber 2002 58. The nethod as clainmed in claim70, wherein
t he fl exonellaviigesrditarhsidllan theems thaovaricad pernaininibnsein ttenstmpbeyantskrt fiwt cl i p.
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encl osi ng tape. a i'n assernb % he net h
| eader p ﬂu%@érﬁﬁf?l’fﬁg embadmtpﬁleeﬂ%rwi hag Gﬂ@ﬂh%‘? e’t‘é@ﬁjﬁgﬂ%@fﬂ?me step of
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manipulate leader pin assembly 10), leader pin 12 may not have ends 24 at all. The
inclusion of ends 24 and their particular shape is largely dictated by the cartridge design
and the picker which grasps leader pin assembly 10. As yet another example of the
various changes in the details, materials, and arrangement of parts which are considered
to fall within the scope of the present invention, it should be noted that in the
embodiments described and-illustrated, only two flanges 20 defining two recesses 26 are
shown in leader pin 12 (to which a picker may attach itself to). More flanges defining
more recesses are possible along the length of leader pin 12, thereby varying the possible
location and manner by which a picker may grasp leader pin assembly 10. Finally, it
should be noted that although the present invention has been described with reference
to use with magnetic tape in computer and information systems, the present invention is
equally applicable to any other system in which any type of tape is wound about one or
more spindles (for example, systems which wind camera film or other non-magnetic film,

audio and video tape systems manipulating tape media, etc.).
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2. The leader pin assembly as claimed in Claim 5, wherein the leader pin has
at least one enlarged end.

3. The leader pin assembly as claimed in Claim 6, wherein the leader pin has a
first end and a second end, the first end and the second end both being enlarged.

4, A leader pin assembly for attachment to tape comprising:

a leader pin, the leader pin including at least one flange located a distance
from an end of the leader pin;

a flexible element covering at least a part of the leader pin; and
a clip securing the flexible element to the leader pin.
5. A leader pin assembly for attachment to tape comprising:

a leader pin, the leader pin having at least one enlarged end and at least
one flange located a distance from the at least one enlarged end to define a
recess between the at least one enlarged end and the at least one flange;

a flexible element covering at least a part of the leader pin; and

a clip securing the flexible element to the leader pin.

14
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6. A leader pin assembly for attachment to tape comprising:

a leader pin, the leader pin having a first end and a second end, the first end
and the second end both being enlarged, and at least two flanges, each
flange located a distance from each enlarged end to define a recess
between each enlarged end and a corresponding flange and a center
section between said at least two flanges;

a flexible element covering at least a part of the leader pin; and
a clip securing the flexible element to the leader pin.

7. The leader pin assembly as claimed in Claim 5, wherein the flexible element
substantially surrounds a center section of the leader pin.

8. The leader pin assembly as claimed in Claim 8, wherein the flexible element
includes at least one edge which extends beyond the clip when the clip is secured
over the flexible element.

9. The leader pin assembly as claimed in Claim 7, wherein the flexible element
is located on the center section of the leader pin.

10. The leader pin assembly as claimed in Claim 10, wherein the flexible
element substantially surrounds the center section of the leader pin.

11. The leader pin assembly as claimed in Claim 11, wherein the flexible
element includes at least one edge which extends beyond the clip when the clip is
secured over the flexible element.

12.  The leader pin assembly as claimed in Claim 5, wherein the clip is a
C-shaped member having an interior diameter sized to clamp the flexible
element over the leader pin.

13. The leader pin assembly as claimed in Claim 7, wherein the clip is a
C-shaped member having an interior diameter sized to clamp the flexible
element over the leader pin.
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15. The leader pin assembly as claimed in Claim 7, wherein the first end and the
second end of the leader pin each has an outer face which is convexly curved.

6. The leader pin assembly as claimed in Claim 7, wherein each enlarged end
has a radiused edge.

17. The leader pin assembly as claimed in Claim 16, wherein each enlarged end
has a radiused edge.

18. The leader pin assembly as claimed in Claim 7, wherein the flexible element
is made of an elastomer material.

19. The leader pin assembly as claimed in Claim 14, wherein the flexible
element is made of an elastomer material.

20. The leader pin assembly as claimed in Claim 5, wherein the leader pin
assembly is adapted to securably receive the tape between the leader pin and the
flexible element.

21. The leader pin assembly as claimed in Claim 7, wherein the leader pin

a;ssembly is adapted to receive the tape between the leader pin and the flexible
element.

22. A method of making a leader pin assembly for attachment to tape,
comprising the steps of:

providing a leader pin, the leader pin having at least one enlarged end and
at least one flange located a distance from the at least one enlarged end to
define a recess in the leader pin;

providing a clip; and

securing the tape between the leader pin and the flexible element with the
clip.
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a first enlarged end;

a second enlarged end opposite the first enlarged end;

a first flange located a distance from the first enlarged end to define a first
recess located between the first enlarged end and the first flange;

a second flange located a distance from the second enlarged end to define a
second recess located between the second enlarged end and the second
flange; and

ﬁ center section defined by an area between the first flange and the second
ange.

24. The method as claimed in Claim 27, wherein the flexible element
substantially surrounds the center section of the leader pin.

25. The method as claimed in Claim 28, wherein the flexible element has at
least one edge which extends beyond the clip.

26. The method as claimed in Claim 29, wherein the clip is a C-shaped member
having an interior diameter sized to clamp the flexible element over the leader pin.

27. The leader pin assembly as claimed in Claim 5, further comprising tape
connected to the leader pin assembly and a housing for enclosing the tape and
leader pin assembly.

28. The leader pin assembly as claimed in Claim 6, further comprising tape

connected to the leader pin assembly and a housing for enclosing the tape and
leader pin assembly.

29. The leader pin assembly as claimed in Claim 7, further comprising tape

connected to the leader pin assembly and a housing for enclosing the tape and
leader pin assembly.
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30. The method of making a leader pin assembly as claimed in Claim 26, further

comprising the step of providing a housing for enclosing the tape and leader pin
assembly.

31. The leader pin assembly as claimed in Claim 40, further comprising a picker
device for engaging the leader pin assembly.

32. The leader pin assembly as claimed in Claim 41, further comprising a picker
device for engaging the leader pin assembly.

33. The leader pin assembly as claimed in Claim 42, further comprising a picker
device for engaging the leader pin assembly.

34. The method of making a leader pin assembly as claimed in Claim 43, further
comprising the step of engaging the leader pin assembly with a picker device.

35. A leader pin for attachment to tape comprising an elongated pin having a
first end and a second end, the first end and the second end both being enlarged,
and at least two flanges, each flange located a distance from each enlarged end to
define a recess between each enlarged end and a corresponding flange and a
center section between said at least two flanges.

36. The leader pin as claimed in Claim 48, wherein the first end and the second
end of the leader pin each has an outer face which is convexly curved.

37. The leader pin as claimed in Claim 48, wherein each enlarged end has a
radiused edge.

38. A leader pin tape assembly comprising:

an elongated pin having a first end and a second end, the first end and the
second end both being enlarged, and at least two flanges, each flange
located a distance from each enlarged end to define a recess between each

enlarged end and a corresponding flange and a center section between said
at least two flanges; and

a tape coupled to the center section.
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39. The leader pin assembly of Claim 51, wherein the tape includes a first tape
end affixed within the center section.

40. The leader pin assembly of Claim 51, wherein the tape includes a first tape
end affixed to an external surface of the center section.

41. The leader pin assembly as claimed in Claim 51, wherein the first end and
the second end of the leader pin each has an outer face which is convexly curved.

42. The leaden pin assembly as claimed in Claim 51, wherein each enlarged
end has a radiused edge.

43. The leader pin assembly as claimed in Claim 51, further comprising a
cartridge housing for enclosing the tape and leader pin assembly.

44, The leader pin assembly as claimed in Claim 56, further comprising a picker
device for engaging the leader pin assembly.

4;5. A method of making a leader pin for attachment to tape comprising the steps
of:

providing an elongated pin having a first end and a second end, the first end
and the second end both being enlarged; and

locating at least two flanges on the elongated pin, each flange being located
a distance from each enlarged end to define a rccess between each

enlarged end and a corresponding flange and a center section between said
at least two flanges.

46. The method of making a leader pin as claimed in Claim 58, wherein the first

end and the second end of the leader pin each has an outer face which is convexly
curved.

47. The method of making a leader pin as claimed in Claim 58, wherein each
enlarged end has a radiused edge.
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providing an elongated pin having a first end and a second end, the first end
and the second end both being enlarged;

locating at least two flanges on the elongated pin, each flange being located
a distance from each enlarged end to define a recess between each

enlarged end and a corresponding flange and a center section between said
at least two flanges; and

coupling a tape to the center section.

49. The method of making a leader pin assembly of Claim 61, wherein the tape
includes a first tape end affixed within the center section.

50. The method of making a leader pin assembly of Claim 61, further comprising

the step of affixing a first tape end of the tape to an external surface of the center
section.

51. The method of making a leader pin assembly as claimed in Claim 61,
wherein the first end and the second end of the leader pin each has an outer face
which is convexly curved.

52. The method of making a leader pin assembly as claimed in Claim 61,
wherein each enlarged end has a radiused edge.

53. The method of making a leader pin assembly as claimed in Claim 61, further

comprising the step of enclosing the tape and leader pin assembly within a tape
cartridge housing.

54. The leader pin assembly as claimed in Claim 66, further comprising the step
of providing a picker device for engaging the leader pin assembly.
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providing a leader pin, the leader pin having at least one enlarged end and
at least one

flange located a distance from the at least one enlarged end to define
a recess in the leader pin;

providing a clip: securing a flexible element to the leading pin with the clip
and securing

the tape between the leader pin and the flexible element.
56. The method as claimed in claim 68, wherein the leader pin has
a first enlarged end;
a second enlarged end opposite the first enlarged end;

a first flange located a distance from the first enlarged end to define a first
recess located

between the first enlarged end and the first flange;

a second flange located a distance from the second enlarged end to define a
second recess

located between the second enlarged end and the second flange; and

a center section defined by an area between the first flange and the second
flange.

57. The method as claimed in claim 69, wherein the flexible element
substantially surrounds the center section of the leader pin.
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one edge which extends beyond the clip.

59. The method as claimed in claim 71, wherein the clip is a C-shaped member
having an interior diameter sized to clamp the flexible element over the leader pin.

60. The method of making a leader pin assembly as claimed in claim 68, further
comprising the step of providing a housing for enclosing the tape and leader pin
assembly.

61. The method of making a leader pin assembly as claimed in claim 73, further
comprising the step of engaging the leader pin assembly with a picker device.
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