WD 03/ 083865 PCT/ GB03/01217 1 SENSI NG PCSI TI ON OF PIN ON TAPE | NSI DE
CARTRIDGE SHELL Field of the Invention The present invention relates to an
ar r angenewp oBos3ss®ensi ng the position of a | eader pin on &CTragBd3IMICh |S

| ocated within a cartridge shell. Bagkground of the Invention In the
technol ogy which is directed to tape | oading apparatus, and especially in
connection with high-speed precision nmachines for . automatically | oading
predet erm ned anmounts of magnetic tape into a media cassette, it is of
extreme i Nport asENsING HOSTEIINCOF PINePY JPPY BISERE (CARRECSHi ¥RHg and/ or or
positioning or placenent of a |leader pin in nmedia cartridges, for

i nstance, such as _but not limted to LTO cartridges, in order to obtain

t he ne 5t ape drive reliability. In essence, this entails
havi ng preci se know edge over the location of the pin prior to attenpting
a pick, nonigarpngebhanpesiibhorelates he pi mrdandengnt giocksenging feacenent ,
and al sg_being,ahl %éé?arbﬁirﬁ%ea tQpaSaathaid 1bhateat e nipi N daasrisgen properly
pl aced"so as to ensure the reliability of the tape |oading operation. In
essencéreldldifficulty which is encountered in obtaining a precise sensing
of the pin location within the cartridge shell, wherein the pinis

att acheflck@-duh@® dBRRe Ghvandiape | eader portion, resides in that the |ocation
of the pinis normally considerably retracted within the confines of the
cartridge, which is attendant with_an extrenel i.ght Lcal paci ng
therein. Corde§bereriprolpey i@lé&tﬁseﬁélfif%&itif?ﬁngﬁ%/@t tlfgglﬁ?ﬁggﬁg%g?@&%e =8 e to
sense tdmetoali bn cofinddheompiwithhitighnended BEact FidgBFH Che"Absence of any
smal |, debihsale10f 185801t baddeyetampl exnonechai srmenhd chrariateapdisier of
reaching uelle 101 a.the LBLEH Ohpdeahfie (0B pgarior kagoly brttbe: present
state-of -the t'echnol ogy, the Sensing or detectionof ...t he reci se location
of the Pichith AT 8pL IR FHIE HE 82?‘%%“}9‘89& s e% s an essentially

di ffi culartantbesonpiresnopacat isoal Pupsuaet HFLEpd teuwcéﬁf‘rt?l%ig?%’- of-the art,
a drive,fr thepeant thelgecomgnet dereapes maye éntad religslidhent sIsuch as snal |
i \ﬁi%aﬂf’&ﬁgg LRwiliysbEa! ke e nest tdhe pin is

| evers é’s%gﬁ‘% | %E&Q%gggﬁ@aﬂé

positi Ogi?rl prj(_)ore)ég ear}:tel!npnt':[i(l?lgta %igk,(:l?r{oplgtoring the position of the pin during
picking or placement, and also being able to be able to ascertain that the
pin has been properly placed so as to ensure the reliability of the tape

loading operation.

Tn essence, a difficulty which is encountered in obtaining a precise
sensing of the pin location within the cartridge shell, wherein the pin is
attached to the tape or a tape leader portiom, resides in that the
location of the pin is normally considerably retracted within the confines
of the cartridge, which is attendant with an extremely tight mechanical
spacing therein. Consequently, it is extremely difficult to precisely be
able to sense the location of the pin within the cartridge in the absence
of any small, delicate or essentially complex mechanisms which are capable

of reaching well into the interior of the media cartridge.

In the present state-of-the technology, the sensing or detection of |
the precise location of the pin on the tape within the cartridge shell is
an essentially difficult and complex operation. Pursuant to the current
state-of-the art, a drive for the cartridge magnetic tape may entail
implements such as small levers on a picking mechanism adapted to
physically move when the pin is positioned to extend into the picking
mechanism. The prior art structure fails to provide any capability of
being able to detect if the pin is in its proper location or orientation

prior to attempting to pick the pin, and also exposes the mechanism to a



mechani sm The prior art structure fails to provide any capability of
being able to detect if the pinis in its proper |ocation or orientation
prior to wptoafpisbfig to pick the pin, and al so exposes thepPegFarRios2to a WO
03/083865 PCT/ GB03/01217 2 potential ;hang-up or dislodging of the pin if
out of place or dislocated wthin the tape cartridge. Furthernore, the
design of the nechanismin the state-of-the art is also extrenely small in
size and, resultingly, fragile in nature due to the demands of th(g tight
space wiothitiahhhaty-in drsdidedvfmedt tés Bt éfetht AEGHARPCH “SBIRSPRETin a
tape cafithidaee {96 cdmstance, rattbbriageantieT@®ciant of dge, newhanondequent |y
|Vs pr ont%etgtatregéf_q:?glElrttyigraqlggeéglg‘trgﬂeltyhgm%geg@tsjig_e &fd,fblé’lilhtltﬁ)rﬁqmg th_er eof .
arious arrangenents are presen no or . sen .n.Jdo ons ;dn
nmagnet i‘E2ghlse *8r " AEGT af{uSaE%é?‘?e e.r%é? Sa™s téﬁ%? %b%% ,%?%lrﬁ s&%t'loé.h %?517%, 905,
whi ch idstommiohb yiraseiaghetecheni ttie SPrEsenit ds&IRMER S 8Pat 685to a servo
cont r olipfeinc , bkudli EeCh oM@lcarteelyet canideednseapentdryi e peapt 69i ng fine-1ine
tachomet ers wi.th i lipes, IS SORRREL hQRg sensbng of pin locations
is irrplreen%%?l\g&tt{}hdr%ggﬁnst %lgeélien(tjge{}r%g?rgry of tachometers in order to enable
the by-directional recording and playback of information in either tape
direction. lnrtibat arparenemisapré meeasrdyoltaveafors AR B 185395°28d in a

tachoneten.asserblype 4.0 pandueesddidex pul ses on a signal |ine whenever a
index line is at a predeterm ned reference position in a tachoneter. This

enables a fine-line output of a | eader block notch,on the ,cqtape to
be determ rf@égdcat thel appf ogPtate Pape r9eo§di“r’1%glc%o§8| tcloﬁxﬁ?n%%g%%ﬁgu et al.

U S. Patentbe Noesdy 5895608 dirsihosesor caseetPrtTIlobe fgPApHarat &> hher ei n
vari ous, gechanicedl tgevices atopdapt ethd-oingroviaetéor wvappriopex dtieet ape

positioning.in the | oading, netiGibabes GRIsebiea SimubRardng, Baur
U S. Pateft NG, ?5, Af§§§68€%g ?Isgc?fosr%g ?nd gut qu%t j:gﬁa[gih%\éw&agnd retrieval

syst em ¥orEUHEEY et HaRTStTTade THSEett 887 “Japanese Patent Publ i cations
JP 1222888Adand adP B35 F7AA indetmadi e | igs el daFt rindget tREGa%t nes™ ahd net hods
for detgGlipghdH Mfastd iRRLAY Bynsoreamse ofikizedbot » tHowerersr tim%ﬂbtlype of
structure (ijg usceng.)ltldeg(OQlﬁesreg & Sekfgna 1 BeerRQSH td 9RbAY 10fie aspat 0N a tape
within a Car ridge she adacpt,e , . bl

predeterminéd reference position 1in a tachometer. This enables a

fine-line output of a leader block notch on the magnetic tape to be

determined at the appropriate tape threading position.

Rehklau et al. U.S. Patent No. 4,589,608 discloses a cassette
loading apparatus wherein various mechanical devices are adapted to

provide for appropriate tape positioning in the loading of a magnetic tape

cassette.

Similarly, Baur U.S. Patent No. 5,454,681 digscloses an automatic

archiving and retrieval system for computer data storage cassettes.

Japanese Patent Publications JP 12228887 and JP 63053771A each
disclose cartridge magazines and methods for detecting pin positioning by
means of a robot. However, this type of structure does not concern itself
with the positioning of a pin on a tape within a cartridge shell adapted

to provide for the feed of a magnetic tape.

The foregoing is also set forth in Japanese Patent Publication
JP62062252A, wherein a pin position detector is provided for primarily

detecting pins on an integrated circuit package.



to provide for the feed of a magnetic tape. The foregoing is also set forth
i n Japanese Patent Publication JP62062252A, wherein a pin position

det ect or we opfessbitled for primarily detecting pins on an iParaggoaedcircuit
package. WD 03/083865 PCT/ GB03/01217 33 Moreover, |BM Technical D sclosure
Bul l etin, Volunme 23, No. 4 of Septenber 1980, pages 1657 and 1658 rel ates
to an arrangenent for detecting a web or tape wapped on a hub. In that

i nstance, the detection arrangenent senses as to when nore than_one turn
of a magnet Moréayse . i BBM Fedppedl ALectFUEASHIBCE Y ERAUp Ped *fSummary of
t he | nyeptd.@Rar ACor, dbdagk y1657Na0T dess trelatgsr Overnuporrighvepy dsent

state- %fef:é he., tgmﬁoéPQXpé Nrbhsdeh ef mpat irancie seishbg, aheadqestidon of a
pin on‘a tapé Wthin a cartridge shell, particularly for; but,nqt limted

t o mediPAreREERT RFEESS GEN QY fnl'%OESr Fi'dges, I'n order to attain tape drive
reli abiwrepyed eheundnieniitbrrippovdkdes? f§flt he detection of pin location from
the exterior of the cartridge in either electromagnetic or electrostatic

nodes Wi t hout i.ng_ 3 sically enter the interior of the cartridge

shel I . 24 Rl O F’e%%%cti on of the pin can be readily achieved by

nmoni toring the changes in the electrical pr ogerti es of an el ectromagnetic
circuit, or mcpodiglily heéni endermediiapyoust P PP dEEatTc *dRESAT OIf neans. In
parti cyledhnoitdd® GORheCdetpatinkt 0dh 0F $dreip ofoa ddsétiapef|eaderon within the
cartri ) eeswqeclhlin can Pterlrdggdslhle¥1g%ta§£muﬂggly Ff‘égslﬁﬁnﬁgﬁ Qififda sb mdﬂlﬁbed! n’?nt )
by posi rpon_l ng an e ectroma%netl cceircuit in thcetadﬁ't"a Ak, guch a position
wher ebyrar Rl g9 Hers RSt SEnct” 6f “the “el eCt r onBgnetic circuit when
it is letatediin, tite toenetm postidesntdrn thhdeEaf ey dife Phpor 2t HE gﬁ?l?ri dge
bei ng phEPesdt:boGHEt ek Whthi kgt ey @iine. cBasiroaddngrid e elerduettzavée will be
reduced deI‘ VPlitjlé t!,’\'hi \gjhrﬁ?l;:g mg§cﬂlyaerpc%@d% i1 MEediBE I SUShe NRIreEidR)e;, foOr

i nst and®, *Frion $1t1eé’la. “Non-ferrous pins; or, stainless ltleeélchigi,&js b?o not
cause tHelinddetar8styy Be $EG6CERE, bt nbdi chréggeb§e? e” i‘ntroduction of
eddy cuidméntsinigntioe tchengsisnsn tha ¢lsicsr EwAneEITeERest RE 25 BASTHGST S HE pin in
the cargiridge bs achigyedebyntkosatiang dtheleslrestatdnadeieritocimeendt at
opposite external ends of the pin, and whereby alternative el ectronmagnetic

circuits can be enpl oyed dependi ng u .
In pargg%ulgr, therzorrec poggg}o%hg% the pin on the tape leader

within the cartridge shell can be readily determined, pursuant to a first
embodiment, by positioning an electromagnetic circuit in the drive at such
a position whereby the pin alters the inductance of the electromagnetic
circuit when it isg located in the correct position in the cartridge upon
the cartridge being properly located within the drive. Basically, the
inductance will be reduced for pins which are made of a conductive ferrous
material; for instance, iron/steel. Non-ferrous pins; or stainless steel
pins do not cause the inductance to be reduced, but modified by the
introduction of eddy currents into the pins. In this connection, the
sensing of the pin in the cartridge is achieved by locating the
electromagnetic circuit at opposite external ends of the pin, and whereby
alternative electromagnetic circuits can be employed depending upon the
sensitivity and electromagnetic and conductive properties of the pin, in
this instance, being possibly constituted of a stainless steel material as

commonly employed in LTO cartridges.

Alternatively, in particular instances when it is not desired to
provide for a pin on the tape which is constituted of such a metallic,
electromagnetically-sensed material, rather than the foregoing, sensing 1is

effected through electrostatic detection means.



sensitivity and el ectronmagnetic and conductive properties of the pin, in
this instance, being possibly constituted of a stainless steel material as
comonl y wopBogasasin LTO cartridges. Alternatively, in paPCrauBoaoliinst ances
when it is not desired to provide forpb a pin on the tape which is
constituted of such a netallic, electromagnetically-sensed material,

rather than the foregoing, sensing is effected through electrostatic
detection neans. WO 03/083865 PCT/ GB03/01217 4 Pursuant to specific

enbodi nent s RufrstdnE tavensti bt cEPSERERfagheticc IS D t F&e%‘éfﬁmg%neetrlrﬁl oyed in
order tQrdetast chotld &hgotap ianc-deat tomeoéct tbheh ttapetdreat@rbopiem of

| ndependenty. L. €30, OL0SLyc R0 i eNakandets, i dncablien Lanaiet | ue abhe

positioning or possible msalignnment. of .th 3 [ 0,00t o ate gsite
si des of° £&E VEarts iPAgE-SRetd .OIF%CFS&%%%? Hil(s)ag u?rtlthg;f %?er %glggorreﬁ% %EBt he

i nvent izanppwaditepdicleserfs he caghnidse attlanged on each side of the cartridge,
so as to facilitate nonitoring the pin position during picking and
placerment ofLRER Rol D ADEhe,CAELIA8G:: be gl{mmﬁd@emgjg malimgefmﬁfrf )
utilizing miltiple pin sensin ructure, .it LS OSSI Q. detec e
si tuat | G® P# axiﬂ‘i?%ﬁ*le‘fﬁ% Fih ﬁfg o’g_rtgﬁe?arﬁfé%%eﬁeﬁ? EIé%’n?i s cglei g extr gﬁt ed
fr om t hentediiaocking mildgesi bl qrh 8urindoperkiae| dt BETGRth&Teb?e PEBWEVErT upon
det ectiQptefadde pi nnas WOk oberrungenekedtpriopes Inpltépiopin ecovEtdy

proc dUE S8 £ be. L PLAIRRL e B ae 8 abtaan appuani abelgoakian the pin
i | [ , , oadi r PEIOL Lt @ d enovi Ng
t he pi PHPEMRITESRH ??%dé,be?ﬁb%’étcfﬁgé (ftfgo%lhg%fll tgvvoulté b% il?rﬁotssi ble to
r epl aceotdper pimienfationprhoper] y BPWYIGE edPOBr $¥eCPEEL PF ptiicoR b5t H2

Ac conpagtinggo awi Hige-Ref eeenee raayengwreedmde tan bhelrfdrhawicAgitétai | ed
descri PLiQN,Ol BEEIBLIAL GrbAdhIBAL 31015 Bee !n@am?cbﬁm}dygakm 8 abort

conj unction Wit e acconpanying draw.ngs;_ i N = Wc [ o

i || ust ritedoryéfe BTI5y" cﬁrégg atr?')rlrﬁ?r?%valfl?;\é,heaﬁi%rfﬁlgngeh(rére%? tf%orgI

el ect r omegratédakb ywhiehsinyot e bpoSPPFHFgt O F B Fion T0h R Ept i n t he

cartri dge:spetly efiénteedi a cartridge; Figure 2 illustrates the arrangenent
enpl oyed for sensing the pin in the nedia cartridge at opposite ends

t hereof in an independent _node . .
Brief Description of the Accompanying Drawings

Reference may now be made to the following detailed description of
preferred embodiments of the invention, taken in conjunction with the

accompanying drawings; in which:

Figure 1 illustrates, generally diagrammatically, an arrangement for
electromagnetically sensing the positioning of a pin on tape in the

cartridge shell of a media cartridge;

Figure 2 illustrates the arrangement employed for sensing the pin in
the media cartridge at opposite ends thereof in an independent mode

relative to each end of the pin;

Figure 3 illustrates a view similar to Figure 2 showing the pin in

an offset position; and

Figure 4 illustrates an arrangement for sensing the pin in a media
cartridge shell utilizing multiple sensors located on each side of the

cartridge shell.



relative to each end of the pin; Figure 3 illustrates a viewsimlar to
Figure 2 showng the pin in an offset position; and Figure 4 illustrates
an arrangwo@ansises sensing the pin in a nedia cartridge agidBoawiizi ng
mul tiple sensors | ocated on each sidesof the cartridge shell. W 03/083865
PCT/ GB03/ 01217 5 Brief Description of the Preferred Enbodi ments Referring
in particular detail to Figure 1 of the drawings, there is

di agrarmatlcally il lustrated an end portlon 10 of a cartridge shell 12. A
pin 14 B serintiont efh S RERE Lt ot at abl'y supported therein,
and is attached to a | eading end 16 of a magnetic tape 18 as is well knovvn

in the art. T&%rgﬂ{gf lhd&%é&ﬁ'ak d2 HRY: S ONPIdSE o epasirbbue, olere is

magnetic tape cartrid as an .LTO rlredl rer nstance
wher e t%gﬁ?waﬂc%yt gb]émtga A et i e h Ebe??a Cg%qdﬁé;;%mgelzsensed

el ect r anmghétiscalther ro@tpbly tJPEH?ﬂEﬁﬁdocfr Afn- @ItéE"’thtlé’n%t‘t}’r?&‘F EPPEURE 20 i n
comMmuni Gat kontththed he Dppasidoeesnds of at heonepin thpeekd epnkd Welbfknple

cartri d§1 shelde . 12Tt%n@£)1_1t(§:§dé]@@hgﬂ |1@gm£§h%oﬁ$!r§l@ge§ coh8t i@luest rdecal  properties
of the e ectroma%netl C c rcuit ence. ., Upgo. t he either

appr opriasPetH; PRR GAFEEL gﬁoﬁltclho"’rltsi r?él 0 Cpf“ﬁe tape pin 14. Thus, the correct
placenent of the pin 14 is readily determned by positioning the
el ect r omagneti Gnei f:ithhc2@néie the mni ve wat tapd deatl ermgudhic mRaerthe pin 14

alters the,inductance V af.the-gl&clLOMRIRBL idosttidtihg ofwhen the former is

in a correct orientation.wfhin the cartrid hel Lt be edi a
cartri e BEPRRIEFBpEFT S0 %Qtléldcommu catégng'glttt% e cgr |O%%051t}3nrs%§nt ‘o

a
modi f i ewfireboditzenallof of aei errantdesn shelsl dROWIPIA "B EEY 7 nd*5'96F t he
drawi ngs, <ibecalactsepagiesi 6 che caliecryonB@nesir berculhdepéndiameryensser at ed

at Opp?SI etfl)é %H.%Hgis ’apgfoﬂrgggé)%gdﬁfgorgéétﬁ Wbl S i3nng o84cHY expdedn ats,.
reSpeCI

0Si ds 2 f, the pi Jhi:S-&nabl es
noni torTthf th'%e ;?Pﬁr%%s?t?c@ﬁe Cl ngﬂet ﬁengll CKT rg:%d}?dyl%let ){?rll ?ngbof the pin
in the peritipeige sheldlegxongiadieydiacsit A &t Fy,“\Xﬁe &% (ffépendent
moni t or i efie tdie opposeie teadsdottaaehv off tiwe e@ﬁ@@masv@tlefqle@tleid

provi deg, an i omroyed ;wefsat ittt and degriee #ftnphegiestoftrifge reasurienent of

the P! n:B?Skgecggdg cartridé%nﬁggﬁgoproperly located in the cassette drive.

Pursuant to a modified embodiment of the invention, as shown in
Figures 2 and 3 of the drawings, the electromagnetic circuitry 30 can be
independently operated at opposite pin ends, or independent circuits 32,
34 provided at, respectively, the opposite ends 26, 28 of the pin 14.

This enables monitoring the pin position during the picking and/or placing
of the pin in the cartridge shell 12. This type of circuitry, wherein the
independent monitoring of the opposite ends of each of the pin 14 is
effected, provides an improved versatility and degree of precision in

measurement of the pin positioning or orientation.

As illustrated in the embodiment of Figure 4 of the drawings, the
pin-on-tape 14 may be detected through the use of multiple electromagnetic
circuits 40,42;44,46 at respectively the opposite ends of the pin 14 on
the opposite sides of the cartridge shell 12. 1In this instance, it is
possible to detect if the pin has been properly picked and is being
extracted from the open end 12a of the cartridge in the proper orientation
of the pin 14. Thus, if the circuits 40, 42; 44, 46 upon movement of the
pin detect that the pin 14 was not properly picked, an error recovery
procedure can be implemented in an attempt to realign and reseat the pin
14 properly within the cartridge, or to abort the load of the media

cartridge before the pin is removed from the cartridge, subsequent to



As illustrated in the enbodi nent of Figure 4 of the draw ngs, the

pi n-on-tape 14 may be detected through the use of nultiple el ectromagnetic
circuits w0,03083845 46 at respectively the opposite ends of PCh&GHIBO0121Z on
the opposite sides of the cartridge shell 12. In this instance, it is
possible to detect if the pin has been properly picked and is being
extracted fromthe open end 12a of the cartridge in the proper orientation
of the pin 14. Thus, if the circuits 40, 42; 44, 46 upon npvenent of the
pi n detwddth titaorht bpi ippasikds ’?fbtcoﬁﬁ?%fﬁé?l’lﬁlepﬁ?%%é‘&e %'Lﬁl &F rior TFRCEY Er%/
procedyiexean be inplenented in an attenpt to realign and reseat the pin
14 properly within the cartridge, or to abort the |load of the nedia

cartridge before the is renpved.fromihe r e guentibo WO
03/ 083865 PCT/-ERHS] Gﬁiglfle%‘”\ﬁﬁu %T#Ogﬁmen% e ngﬁ glégg%beét% gls gorretgtly

r epl acevitthea piensidy ipfin | p5i BFELRY thﬁPE%&heﬁdsteh%geIJref"rfé’mF%?eed& ng

enbodi nanRte; havet beeal desessirad, ivarconiecty dm the thstansengiang the pin

pOSItI Org anéél thg dé%@rfyi @ﬁfﬂitééﬂﬂ%gnﬁg|d§ec&¥ohﬁgﬂétSCalﬂy bansds 0

possi ble, parti cu in dit stance when the pi 1eét§¢oﬁ9&n%tthl:lﬂ ed of a
mat eri at° %?Wecﬁjrl‘?%ffo‘f)"eatéfe P OEgnat CalTy sense p .

el ect r ostnabie dbeestivorarsant vREch 2gq WL leF ¥t Uind§ ﬁetﬁcgn ‘{soeqFfSoarm the
struct westeictabheh w@eeimebt vdhmmnentkuu‘@en@ie@hﬁ@h@gﬁ hepgdnt he
constructional details of which are thus not described herein. Fromthe
foregoing, it becomes readily apparent t i e NQekp1d t 1S
possi bl e to H&TeFRT €= tHe "Bt of teggpglselst]feg%%y % af%n% ?%ton;?zapg 74in a
casset treangkel [1t12s depsisHel e kg BTG B pF kTN Qosﬁtﬁ@?je??f Ctand if necessary
to i rrpll@ﬂﬁah teRedi ah acddseatugpponedet grdnranngighing ﬁ@@’r@rreé%acﬁ@@ tioni ng of
the pin,, by i n%hlﬁ”?@weggsgagﬁ t%e'ﬂ%ﬂ:%ehﬁl Rinbhen aelieat ramngasirintaldoy aor

el ectrostatica endence. upon e . C of the
pin on %%ﬁére%lpgsjcfﬁé’&%?@ glfn Rated > tjﬁnéP nee(ﬁ%’baéh gé\}%n%o-ﬂp Etfe%

del i cat elamschreasinesi cadily et GF@%@S‘F%tlFﬁ%cha% qeﬁe]b?‘?n(‘}? YRSt 16ons'(f)r UC?I ons,
t her ebyakeduehdrg iexpendhd wissorandodei My bl eatly effrdeetes hiee Feee s AT y

sensi ng, pr.ocedur ?févid?a éemc@'cémr{@cﬁgmwa& afrutine at @& bhghasdegr eeiof pin

p|aCEHTE£¥t ZgLéégﬂcho s, there%y rééﬁgﬁ%gPQQ%é§§9§é§%£ziﬁé bZlng able to effect

the necessary sensing procedures in a minimum amount of time at a high

degree of pin placement reliability.



CLAIMS 1. An arrangenent for sensing the position of a pin on tape |ocated

in a nmedia cartridge shell; said arrangenent conprising: a pin fastened to
a | eadi ngwerd/oedset ape bei ng positioned in said cartridgePshatBo3joraxi nat e
an open end of said cartridge shell, said pin extending between opposite

end walls of said cartridge shell and having ends supported in said
opposite end walls; and sensing structure |ocated externally of the
opposites walls of said cartridge shell proximte the ends of said pin,

sai d sensing structure conprising FERR® for detecting the |location of said
pin. 2. An arrangenent as clained in Claim1, wherein said sensing

structyre  GOTBLL 368,20 eheGhromoRel ipoctifubt J oLmdagean dosmansid or

si mul t arieously etect I}\%ﬁ '_the,gp 0Si t%eggdgomofissiqllgd pin. 3. An arrangenent
as cl aidBEiin Cer HifeT, Sher &°hC SHifa SeNSing structure conprises at | east
two el ectromagnetic circuits formng said detecting neans, each said

el ect r omagnet ign Cidsuhdcs tbndepemdenthy osermiengetny popiFdsied ienerisf said pin
for collectiyel t er .0l hg,R0shd i0@Ns&Rd caPiiigfd ahkon ehisaiid pin

w thin Cs"’lé?ﬁl‘?&l/aer %(krléfjl ggus%lglh@ a&.gp,é?% éﬂrlé afngergsrégrgéd é%h@g R g@n@ 1,

wher ei rEX$8PH rgeRer G sTRREL U £ ¢BpT i Se8 R par r o% mit ual Ty spaced said

el ect r onsignetrivorcéd dui saidaerroséspedti WAl 8¢h outer surface of the
opposite walls of said cartridge shell for independently detecting the

posi tion and orientaton. af;he.q QRPesihey etdsndfoppastepi Wal18a6h ssaid pair

of electromagnetic circuits Dbeing spaced. rel atjv. agh,.qt.heg Al ong said
cartri dEtEHEY =hedl PretrPhRd oer%ﬁmg iCat & det %%% %)%nsgvgr t he prr oper

pi cki ngcaobrsaing peansafer dexettdne i bPcary ¥ A2thPa proper orientation. 5.
An arrangenent as clainmed in Caim4, wherein said spacing of the paired

el ectropagnef i ¢, CLreuils .An-£acha QRPOSike1suieact ebigaledstar bridgereshel |
t at

enabl e Tnpl enentation of corrective.error.proge it be L 1Resdddsepi ng of
t he pi ncci“ﬁréﬁf‘*fsoF‘Pse]teﬁtf%%agﬁ?tltchglrpﬁuﬁgi %Orfnﬁeg C%%Q;{{[e g% shel T “or to abort

t he | oaditegtitmecbefonpebre eely el B2 the pin fromthe cartridge shell.
6. An arrangenent as clained in aim1l, wherein said pin detecting neans

conprises an,electrostatic sensbisArLangeNeMereWD 084 083865 REFLEBO8/ 01217
comprises at least two electromagnetic circuits forming said detecting
means, each said electromagnetic circuits independently sensing an
opposite end of said pin for collectively determining the position and

orientation of said pin within said cartridge shell. .

4. An arrangement as claimed in Claim 1, wherein said sensing structure
comprises a pair of mutually spaced said electromagnetic circuits at
respectively each outer surface of the opposite walls of said cartridge
shell for independently detecting the position and orientation of the
opposite ends of said pin, each said palr of electromagnetic circuits
being spaced relative to each other along said cartridge shall wall
surface to facilitate detection over the proper picking of said pin and

extraction of said pin in a proper orientation.

5. An arrangement as claimed in Claim 4, wherein said spacing of the
paired electromagnetic circuits on each opposite surface of said cartridge
shell enable implementation of corrective error procedures in the
positioning of the pin in efforts to reseat the pin in the cartridge shell
or to abort the loading thereof prior to removal of the pin from the

cartridge shell.

6. An arrangement as claimed in Claim 1, wherein said pin detecting

means comprises an electrostatic sensing arrangement.



8 7. A method of sensing the position of a pin on tape located in a nedia

cartridge shell, said nmethod conprising: providing a pin fastened to a
| eadi ng ewo 00/081Bape bei ng positioned in said cartridge sReTIGRIBOXIIMAt e an
open end of said cartridge shell, saigd pin extending between opposite end

wal I's of said cartridge shell and having ends supported in said opposite
end walls; and locating sensing structure externally of the opposites walls
of said cartridge shell proximte the ends of said pin, said sensin

struct Ur-e Gompthsl n§ yrvamso frdp RRSEEEY] RE 3 MRl Yt &PPONO6RKarltd api“ﬁ%%ds. 8.
A et hadrasi @lecabned , i $ai@ Abthocd, canpet einy:sai d sensing structure conprises
an el ectromagnetic circuit form ng said neans for simultaneously detecting

t he opposite ends, of said_pin. 9. A nethod as.clai i_n ajm . erein
sai d sensi n@@t‘:’?%“d‘tgu?epmcé%?frefg‘zstoafi eealé!%]tqgte\?g [ ég?goﬂr?éage% PC Circuits

f or mi ngirsapil detecidongehaie aprexinaieh 28 ARERetE PF oTfEGnERT € 19T Sifts

i ndepenggnt i SRASiAgy Betwegposbde tenchdfatl df piaidf oartcdfigesheilelopd

determ.ning t pPQsiti Qrientatd Qugafa138i @i N within said cartridge
shel | . }[]}8_@9%\ Jr%gtsho ggpéchl g?dnst%gi %E%(% aim?7, wherein said sensing structure
conprises a pair of mutually spaced said electromagnetic circuits at
respect i vel ylasathno weesingupbacsuet SKRer PPt BRSPS TS S5 Sc%ftslail%ge
shel | f@rtingdepensantlyxitateathienghdshet pesitpion emd eeidmnpattiroatefe t he

opposi tceomggg 'n%f méﬁfsdf& '&etgc?cqggs@}'ledl@@dtﬁoﬁ)quelsgm rp@ff&gﬂ@tl c clrcults

bei ng spaced relative to each other along said cartridge shall wall
surface to facilitate detection over the proper picking of said pin and
extract$.on of meahed gisnciaingd propEairor i éﬂﬁlﬁéﬂrbﬁ?lgls.enﬁl%tg%‘tft%ecI aimed in
C ai m 1@mpwhesLh Saicdrapabng ofrdlie painted saéhewtanenignetrivd tenedily's on

each opposi.te suhfage.of sSahg carddilsdge, shell  enabl e inplementation of
corrective error procedures in the positioning of the pinin efforts to

reseat the pin in the cartridge shell or to abort the |oading thereof
prior to renmdvethed ashelagirgd fimofiaite 7 c arer PHYS28R TSN ST K MER hod as
cl ai mededprChai B 71 cashetei Blsairdnginettetdetiiig feansy sodpietsesingn
eleCtl'oﬁgé%giCeég%n§éfhge@ééﬂ%@ﬂggHQEEC circuits independently sensing an

opposite end of said pin for collectively determining the position and

orientation of said pin within said cartridge shell.

10. A method as claimed in Claim 7, wherein said sensing structure
comprises a pair of mutually spaced said electromagnetic circuits at
respectively each outer surface of the opposite walls of said cartridge
shell for independently detecting the position and orientation of the
opposite ends of saild pin, each said pair of electromagnetic circuits
being spaced relative to each other along said cartridge shall wall
surface to facilitate detection over the proper picking of said pin and

extraction of salid pin in a proper orientation.

11. A method as claimed in Claim 10, wherein said spacing of the paired
electromagnetic circuits on each opposite surface of said cartridge shell
enable implementation of corrective error procedures in the positioning of
the pin in efforts to reseat the pin in the cartridge shell or to abort

the loading thereof prior to removal of the pin from the cartridge shell.

12. A method as claimed in Claim 7, wherein said pin detecting means

comprises an electrostatic sensing arrangement.



