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I NVENTI ON The present invention broadly concerns
met hods and apparatus for storing and retrieving data
on a tape nedium More specifically, the present

i nvention copEIPASABLEY LATGHIABYERREADER BLOCKHNe
transport P THREADINCEAPPYRATOR FOR DATACSTORAGE
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| eader pin of a tape transport nedium The invention

al so concerns a nmethod of threading the tape nmedi um
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maettiod aof thirepuiidg dae taperprasiemethrougts ther tapedtranggort meparatus

advent of the netic disk storage array. Here, one
&S'%‘T‘L@?}%g‘?@eﬁ’%ﬁ%ks are provided, and a read/wite
recording head BACKGROUNDSOPTHE INVENTIOM on the
disk as well as to retrieve infornmation or data for

use byfhehadeenimitibe goropuiesdas arqpsyf had@ prajerngedfect upon

have been. nade _in,the L] ' j
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optical disk was devel oped. These devices recor
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q;furﬁéée‘s_ on the optical disk. In early days o_f t he
he opinee Qe FTBFRRIIeRERT Cela o bedeadly” at Tnd, a
i YimprNiHeM" WEBIPRIIded by the advent of the magnetic disk
storage array. Here, one or more magnetic disks are provided, and a
read/write recording head is used to record information on the disk as well as to
retrieve information or data for use by the computer processor. Significant
strides have been made in the ability to increase the density of data stored on
such magnetic disk arrays. In order o gain an even higher density for
on-line data, the optical disk was developed. These devices record data based
upon a very small wavelength of light so that a higher density is obtained due to
this technique. Laser light is employed to read the stored information or data
on the optical disk.
In early days of the computer, before the advent of the magnetic disks
and the optical disk storage assemblies, data was typically stored on magnetic

tapes, such as reel-to-reel tapes and later cassettes. In a magnetic tape
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transducer to inprint data magnetically on a noving
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In the above-described systems, storage reels of tape, whether
flanged or flange-less (for example as used in cariridges) may be placed on
the machine during use. A threading assembly engages the free end of the
tape and passes it through the machine. Typically, the tape is threaded
across air bearings, past the transducer and into a take-up hub or reel. The
length of the tape is then passed through the machine so that information
may be placed on the tape or retrieved therefrom. During this process, the
length of tape is transferred onto a take-up reel or hub that is either a part of
the machine itself, included within the cariridge or that is mounted and de-
mounted from such machine. After being transported through the machine,
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These cartridges typlcally contain a spool of tape media upon which
information may be stored. The tape media is then transported across the
read/write recording head either to place data on a blank tape which you
override existing data, as is the case with a “write” operation or, alternatively,
to retrieve information that already exist on the tape media during the “read”
state. In either case, the tape is typically attached to a leader pin that is
adapted to be engaged by a leader block that is part of the threading
mechanism. The threading mechanism engages the leader pin by means of
the leader block, and then mechanically threads the tape across air bearings



mechani sm The threadi ng nechani sm engages the | eader
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present invention is directed to neeting these needs.
ShuRpatyaps CARAGARRIRAIAIVP: i s an object of the

Pr esefedopyiRgly, AerelisPh Deedficr dIf mpRIledSREHEr block assembly
which can selectively releaseably engage the leader pin in a positive manner.
There is need for a leader block that can positively engage the leader pin for
virtually all types of threading assemblies and for the use of such a leader
block in a tape transport apparatus. The present invention is directed to
meeting these needs.
SUMMARY OF THE INVENTION

It is an object of the present invention to provide a new and useful

leader block that may be used in threading assemblies on tape transport

apparatus.



| eader bl ock that may be used in threading assenblies
on tape transport apparatus. WO 2004/ 006242
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present invention to provide a new and useful nethod
of threading a tape nmediumfroma tape source through
a read/wite recording appafatus. A further object of
the present invention is to provide a | eader bl ock
and met hod t hat positively engages the | eader pin on
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andwne’éloai thed pesitivelyoegagest thedpaderepinl 9n the &resensheba tape

Grout RdfbaBPrat SUhAstBreSATENG! cader bl ack onl y

upon IR kaoitiest dbjectasitiie ipreserit veveznion i¥ed provitiberleader block
obj ect of the présent invention is to provide a | eader

Ehajcieleaseablyvatehes onta ajlpader piar &9 ﬁ@atathee@@éiﬁr (it cannot be

bl PP, f B85, BL o, o AP (0L SBpk paai
Ryetrdton.| eader block. It is still a furt her obj ect of
the present invention to provide a | eader

asserr‘@'%” anrthes objesli & the peasent d&‘fqrﬁﬁ‘?naﬁdtoegé‘?)”@% a leader
Wf’?}%ﬁ lf{a aégé?lx"}’ﬁ{c%s%ﬁb td pah¥r piasese ofﬁ th@qgéﬂ%lpﬂnﬂ may

readi ng operation. Accor
weesenﬂrolllablyEMi$erlgagduieﬁonatrheaemierbblock ondy pupon deethanically
that js %da ted to be advanced in a first direction to
@na er pin on a tape nedium Broadly, the

' eadery éé'é?‘fa‘th ébﬁﬁzth% Cgf?@?é’n’['Ii’@\?@(ﬂlroruﬁ‘iﬁCio%ranaIeCe‘:i"leader block

menber di sposed dy nenber. The latch

ithal wilksasaist dat mhpmkmgsat leider Ppin evithinval tapgocasdtidge prior to
V\/lthres ect to etyween an_o

S5GRalEnt 86 thataPPSLHE RIEHBR dhr ACEE R BT ished by the
tié&der'i@ger pin and a cl osed positi on to retain the

|'eader pin when the | eader R
it is still a further object of the present invention to provide a leader

block assembly that is simple in construction and easy to manufacture yet
which positively engages a leader pin throughout the threading operation.
According to the present invention, then, a leader block is provided
that is adapted to be advanced in a first direction to engage a leader pin on a
tape medium. Broadly, the leader block comprises a body member and a
latch member disposed on the body member. The latch member includes a
catch piece that is relatively moveable with respect to the body member
between an open position to permit engagement and disengagment with the
leader pin and a closed position to retain the leader pin when the leader pin
is engaged therein. The leader pin according to the present invention can be
incorporated into a threading assembly that in turn is incorporated into a
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the present invention. Wether viewed as the | eader
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In its more detailed presentation the leader block of the present
invention includes a laich member in the form of a channel shaped piece in
which the body member is nested. The body member includes first and
second spaced apart engagement structures disposed on the leading edge
portion with each of these engagement structures formed as a pair of
stationary fingers having a slot therebetween. The laich member is pivotably
disposed on the body member and includes first and second arms that

terminate in catch piece with each caich piece being associated with



stationary fingers having a slot therebetween. The
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catch piece with each catch piece being associ ated
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one of the first and second gngagenent structures. The
latch nenber is relatively novable with respect to
t he body nenber between an open position to permt

PO Sl IR, bt M B e GeBeRET SHh Lo es, "9 taton

Méermbdr s troritioplynmposablei with redpest ltatthd bueiytmemtmrwtwegn an
bi ased toward the closed position with r

eRRIE BOSItiRR K0 PRIMA&ash 63l piese e dHerady éN'ihe%.eSt e ?\ﬁe ¥'§99f to

SR B s U B st
thee IétchStnemUer_sésoa:mlrm agdtkrievard othieociosedc mmsmeh wnth a
s, nest ed

structure W t hj t he body.ne
o ralvpiatce. nilhasuiny henasad PoSitgng eddeln i cetitied in
{Heﬂghagleb@@?tral panel piece and confronts the body

lexes as the latch menber pivots to the

open Pbeilataim mefhierf castinclade s aential pane) piece esnif rextends

5%'9%% sl fecaceihatpd aerBhy e o TR sifttyfe witin
tHEE b8ty rﬁé’rﬂﬁbf ﬁ&hé@t@d T‘Fﬁe'@iﬂh@ mé&’éahaysbd)folrm@ﬁas a

tlvetot e body nenber by neans of an axial pin
winag that -emndsetronh the weandral npanel spieae et esmiramis the body

first se d d

i AR STSER B PR SSENS o8 gt s
bAA G_cbAd Briva! tHeheeritril pangepibee ahtahetwiag drewéferably formed
position to the open position against the restorative

asr geintapial tﬁm%ﬁlﬁcﬁg cRBSEWEIaN ¥ car 8PHRIt Bteeh O g metal
FQ%%@#&@)BO cEﬁé YSRR mBRbeP'is m&%afrgfatﬁ%%etﬁﬁ d;giypfnehlft?er by

tructure desc ove In a

risarishofead iagl @is ey recailed és trainjori mountg onoeadr efcthe first
and a flexible _conveyor nenber rece

d
phd ngaopnguaras.t r Hig latgh rpeawer can | c%pgpa@qty@tqrotab that is
e dérda[dl éﬁtgfemﬂ?hé@é‘e’a d@ﬁ/ogﬁi(?g%‘icﬁ Phdrhbét fr@r‘i‘\dthe closed

secon I rec I's secured to
posivies ¢ theopen pobitiohlagairest ding restgradiveddiceent s, t he

of chinasiRTBeIsemHIE serpiled 16 HeduRarge veRliet holudes
Bh&S& thore of the elements of the leader block structure described above.
In addition, the threading assembly includes a primary guide track and a
flexible conveyor member received in the primary guide track. A motor is
then operative to reverseably drive the conveyor member in first and second
directions. The leader block is secured to the conveyor member. In the
exemplary embodiments, the conveyor member is selected from a group
consisting of chains and belts. The threading assembly of the present
invention may also include a secondary guide track formed as a mirror image
of the primary guide track. The secondary guide track receives a portion of
the leader pin therein for sliding movement as the conveyor member is driven

in the first and second direction.



invention may al so i nclude a secondary gui de track

formed as a mrror inmage of the primry guide track.
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| eader pin therein for sliding novenent as the

conveyor nenber is driven in the first and second
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read/ Whist preésar ghvegtitread akd tirestedatel seeaddviieaapparatus
menbers respectively |ocated upstream and downnggam
4

arlapied e a@caive PPRlc O dPRG MeERHN; SUGhJR? 3 FaAliisesy tand is
b@gﬁt&”@f{@%m% b2 GANRE GBACHAS tReAOPSS: th-@“q%g)e medium

e 'apparatus 1 ncludes a take up nechani s
anghncisnin a fonkaradireaionanThatreadswrité sappasbioigtofvihisc invention

AT Eaate gSeoRinG el 2 ish8dispeege HeaihgaBmbers
itfﬁé“}feucggglyuﬁbﬁfébe UFQt'ﬂearﬁhénd R NtIcaen JPRAE %blé/dwrite recording

s’a threadl ng assenbly including a |eader

bleadkin axidet tedsupparh tegtapehmetiiuse asntl advancgsetheserseross. The
DA e Dl G0ESI A e TEEEEE o i
POy ReP suRbbE aeRNWAH MeatapehfrRalimds a6 PoRbueE. A rotatable
drive is then operative to rotate the hub thereby to wind the tape medium
thereon. The read/write apparatus includes a threading assembly including a
leader block adapted to engage the free end of tape member. While a leader
block is constructed as described above, and the threading assembly can be
as described above or other conventional threading assemblies.

Finally, the present invention is directed to a method of threading a
tape medium from a tape source through a read/write recording apparatus
wherein the tape medium has the leader pin associated therewith. The broad
method of the present invention includes a step of advancing a releaseably
latchable leader block into abutment with the leader pin and engaging the



Finally, the present invention is directed to a nethod
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medi um has the | eader pin associated therewith. The

broad nethod of the present invention includes a step

of advancing a rel easeably Igatchabl e | eader bl ock
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ARTIaH e el ARG 5 BE A B URE 4] GRn: <o o
per spective \BRIEFDESCRIPTIONIOFFHEDRAWINGS! Figure
1 shown with the tape cartridge renoved therefrom

Figure 1 is a perspective view of the tape drive apparatus accordlng o
the present invention incorporating the threading assembly and leader block
of the present invention shown with the tape apparatus receiving a tape
source in the form of a tape cartridge;

Figure 2 is a perspective view of the tape drive apparatus of Figure 1
shown with the tape cartridge removed therefrom;

Figure 3 is a top view in cross-section showing the interior of the tape
source, that is, a tape cartridge, such as that used in Figure 1;

Figure 4(a) is a cross-sectional view of the leader pin in the tape
cartridge of Figure 3 shown and properly registered or “parked” therein;

Figure 4(b) is a cross-sectional view similar to Figure 4(a) but showing

a common misalignment of the leader pin;



Figure 3 is a top viewin cross-section show ng the

interior of the tape source, that is, a tape
w@200006dge, such as that used in Figure 1; Fi gecBU&L083/017963

IS a cross-sectional view of the |eader pin in the

tape cartridge of Figure 3 shown and properly

regi stered or "parked” therei®; Figure 4(b) is a

cross-sectional viewsimlar to Figure 4(a) but

showi ng a conmon m sal i gnnent of the |eader pin;
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art; Figurés 6(a) and 6(b) are perspective views

showi higures: 6(a)aand 6)cvR P%@@wtmen‘gewg shewing dhe leader block
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osition; Figure 7 is an exploded view in perspective
El@dﬁﬁﬁ@r b'ﬁékllréaﬂépeﬂmﬁﬁkt'orhccordl ng to the exenplary
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por spElEr 4 BxploRE el M Peipradtive  HEhing 1hS idyder block
aecortiimg tol the eskepyiatyi embadiveent iof gwe)pr%ehEMentlm n;

Figure 9 is a perspective view of the |e

Fi gur EIg8Irend\ip r?gpe'ﬁ@eﬁﬁv%}!)@w %fc;gﬁtlﬁﬁﬁj\ertwo % F%quﬁl& e?hown n
r i rigin:@ perspective view

ﬁggagg Pgiggﬁ&g%gﬁmag &Péﬁet t’hreadi ng assenbly

accor Elgmgetgmstdn@epspmlne weweaﬁttheﬂead‘ergllo& oi Figura 8 moving

rspective, view o cam assenbly used to actuate the
]FO %'EIQPGBIR?&!J'O&"OFQSJU%Q’SG@@G %l'?ﬁﬂ\‘/eé i s an expl oded

perSpF@ilsé‘eW ' §Wa°ber'ﬁ>%cﬁ\?é'n\ﬁé\ﬁe8p|ey Ié\fer Eb%!& Uded in the

Fi gure is an end view in elevation of the cam
tﬁreadtbg)assembl‘gaceordm topthgmfesqrn(la\)ent@na side viewin
el evati on

i th e 3dF &Pk isapRArYiBN gt AT ssrBUl HSq o abtlate the

lé’é@@}b}(ﬁ;ksdfqi@ure‘glg b, respect to the lever actuator and
|'eader bl ock and Figure 14(b) is a top PI an view

t her ebfgure 12 is an exploded perspective v1ew of the cam assembly of

Figure 11;

Figure 13 is an end view in elevation of the cam assembly of Figure
11;

Figure 14(a) is a side view in elevation showing the cam assembly of
Figures 11-13 with the lever actuator of Figure 10 shown in an inactive state
with respect to the lever actuator and leader block and Figure 14(b) is a top
plan view thereof;

Figure 15(a) is a side view in elevation showing the cam actuator in an
active state with respect to the lever actuator and leader block and Figure
15(b) is a top plan view thereof,

Figure 16 is a perspective view of the tape cariridge housing and the
tape threading assembly of the exemplary embodiment of the present

invention;



Figure 15(a) is a side viewin elevation show ng the
cam actuator in an active state with respect to the
wo eweno@er uat or and | eader bl ock and Figure 1B(DYS1083/617963

top plan view thereof; Figure 16 is a perspective view

of the tape cartridge housing and the tape threading
assenbly of the exenplary emppodi nent of the present
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17 is a perspective view of the threading plate of the
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diia, it should be wunderstood tha the principals )
thes tapeb s dimeinna riegnsiperiediseatioadaciosn atraedl/writg geansducer in

nmedi it hout tricti ' [ P
fidprie hlegs S A5y fatacth 1igiadd” Tihf she Brepdinbliion i
Hesgib spaYifitally Rfth esspect eadmalgnetic tapanarbdgr it stsould be
used hereln shoul d be understood to refer to a wite
understhasktha the pracipalsrderesibeddierain mayderi eEIPIQYRA With other

bR B bFIonh i S8R M8 ARy 88 sea win
bReHI Wapt easppposédiso maghatintape. t Maredvery ths gerhl ‘reesd/write

are usual ly incorporated in such equi t. Th .
iAnednary % sesRs] (Mo, sbobish he WKIRAIEOH Iedgis fpna wiite

%rﬁﬁé%%crenrggcr‘ga%dngﬁﬁgdﬁ&‘? 4ea Lég‘%oﬁegr tatt iEeaBIégt%- paiférm both

assenbl'y” engages t eader pin an
eshaing aad wWritingefadetioms.n in a first direction to a take

hub OIIrn Icrasdeelr'to properly mount a tape medium in the read/write apparatus,
automated threading assemblies are usually incorporated in such equipment.
These threading assemblies function to engage a leader pin that is secured
to the leading end of the tape. The threading assembly engages the leader
pin and advances the leader pin in a first direction to a take hub or reel.
During this operation, the threading assembly typically advances the tape
medium across air bearings and the read/write transducer. Once threaded,
rotation of the take up hub and the tape source are coordinated so that the
tape is advanced to a desired location. When the read/write operation is
completed, the process is reversed, and the threading apparatus returns the
tape and the leader pin to the tape source, such as within the cariridge

housing. The present invention is particularly directed to a threading



During this operation, the threading assenbly
typically advances the tape nedium across air
wheaniongs2 and the read/wite transducer. Once P¢F/Es20031017963
rotation of the take up hub and the tape source are
coordi nated so that the tape is advanced to a desired
| ocati on. When the read/witr2 operation is conpleted,
the process is reversed, and the threadi ng apparatus
returns the tape and the | eader pin to the tape
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assenbly for a tape transport apparatus and,
eadf PiP; the present invention is directed to a
new a u d t
the | B RAEHncoIR buRECT arid 2, dieBrashe of e reghasgative tape
tthagpater crbad/wrupraqmam 9@ arapshown.arApparatusr 10 includes a

ead/wite a ar t 10

rerey s tran S e thed s el B Pn RRREM T Hearingsle and 2
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earin when a tape 18 is transported there across.
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Sinaed o e e o o °rt sbflitis dBrFuepfeMiat h engages
?a%e Jiif8elup2r E’F‘ékezaplréer 2P aé abtayahilpy lﬂﬂb@di on ffaraae42that is
that is rotated z\erreans of the ta up notor as is

koteted by meansr of thetiake Ppr mekeh A§ 'tshlén@é@l edhe art.  After

ERH LG e AT BachiiRe ARG Hhe S AT B BRbously

WeuRdRE 4 lpepaciaoch Ith@l @(eaféel Py maabbs rext/oand awthedcartridge 20
motor, also as is known in the art.. Wth reference to

PV@“L@@SSOf a rewindi mpiaiad!se A4S KBPWRIARL 88- according to
the puigf r&hl;edc% o l'-'zlgﬁ{e{ﬁt §YraditfIrB t &ér‘trg@gge ég according to

i ncl udes a housing has an access

gHwprot artds numenatems iHerencarlrigye 28 includésarnousimgl 26rthat has
spool 21 that m?] al so be refer é_o
3B aPooSEADR! 2RO AThEREN RESIiaNs J2PE s M wayad on a

E?Sol% tHRimby oY BB'réﬂérn‘&‘f % ré“eg baci’n megl émpmg of tape

neans of spring clips 32. genent of | eader
pBris 3astandd tpra Iegder pire3@ 2hatds (rmrrimaﬂyg padkachand fheldin position

ISI | ustr n Figure 4(a). Here, it may be
g¥éﬂe"{‘rfﬁa? %?ﬁ"?gnél ‘?’%s 32 are nounted to supports 34

f or meqHENeRRRIMER b 846 fAB8l sndB8p@igicliss 82, according to the
prior art, is illustrated in Figure 4(a). Here, it may be seen that spring clips 32

are mounted to supports 34 formed on upper and lower panels 36 and 38 of
housing 26. Spring clips 32 are C-shaped in configuration and receive the
head portions 40 of leader pin 30. To this end, it should be understood that
leader pin 30 typically includes a cylindrical main body 42 on which head
portions 40 are actually positioned by way of neck portions 44.

As is shown in Figure 4(b), a problem can result if leader pin 30 is
misregistered with respect to spring clips 32. In this figure, it may be seen
that leader pin 30 is partially dislodged from spring clips 32 so that it is
misalignment in a canted manner, and not properly parked in spring clips 32.



housi ng 26. Spring clips 32 are C-shaped in
configuration and receive the head portions 40 of
wo eadooo2pi n 30. To this end, it should be undepP&L/US03/017963
that leader pin 30 typically includes a cylindrical
mai n body 42 on which head portions 40 are actually
positioned by way of neck pgmtions 44. As is shown in
Figure 4(b), a problemcan result if leader pin 30 is
m sregistered with respect to spring clips 32. In this
ure, it ma'¥ be seen that, |
for
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Structure relies on°fape tension to mal ntain

whetamtllmtpoiln W ptopdnigspake@ irlbbgn:éridge 26 asds stiofvn ioUfigureod(a).
engage a | in i .
Aavieder. isHouEl 118 Bedeneinds misadiaament sy giPERTH Houre 4. it
SRR o ppsbepder Bhdepark p €L Rocbepin o0
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30. This creat bl f t j
Spovahydemhemonoveendhaar oL fih SR BRuiB8h s Uekssst
inf e iKiRG thE edRkpiRT, icHen B bihieh HEBRSE Ppdrtiort BO will not be
engaging the | eader pin 30, often the other hooked .
pmaggﬂw_mnmadqﬁcm?@o haggzern iniilly misalianment a9 shawn in
een i niti ' . ' f ,
G el bpolris SRUPECh JRpaSehi, Weg, UEE HE Broading
bpéREEh D adeR §intdooPecdmes eisarigagsl frematiesthekaxing agsembly
fromthe threadi ng assenbl causi ng da,magrcg to the
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Tl rBbflh 8 bbe 0B, W K28 s ab 488 giop i s o
bhgage deadapin Beddsm thiensids. | Wivent lgadepepihy30 is not properly
parked, proper registration may only occur by happenstance. In addition ff,
during a threading or unthreading operation power if lost, the tension on tape
18 is lost, disengagement of leader block 46 from leader pin 30 often results.

The present invention seeks to alleviate some of the issues involved in
properly engaging the leader pin. This is accomplished by an improved
leader block 60 best shown in Figures 6-9. In these figures, it may be seen
that leader block 60 includes a body member 62 and a latch member 64 that
is disposed on body member 62 and retained thereon by axial pin 66. A
mounting member in the form of rod 68 is provided to interconnect leader



par ked, proper registration may only occur by

happenstance. In addition if, during a threading or
waedohoeadi ng operation power if lost, the tensPORUSN03/017963

tape 18 is |lost, disengagenent of |eader bl ock 46

from| eader pin 30 often results. The present

i nvention seeks to alleviategsonme of the issues

involved in properly engaging the | eader pin. This is

acconpllshed by an i nproved |eader block 60 best
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haveiopeninysrds Bt sagieteriwitiFbgier 80 T bhdy member 62 so that axial
pin 66 may be press fit therein to secure latch member 64 to body member
62. It should be understood that a trunion mount 86 is formed on arm 82 in a
manner similar to that shown in Figure 7 with respect to arm 80.

Each of arms 80 and 82 is provided with a catch piece in the form of a
triangularly configured end portion 90 and 92 respectively on arms 80 and
82. Triangular end portions 90 and 92 each include a leading ramp portion or
edge 94 and an arcuate trailing edge portion 96 the function of which will
soon become apparent. With reference to Figures 6(a) and 6(b), it may be

seen that each of the catch pieces formed by triangular end portions 90 and



have openings 88 that register wwth bore 90 in body
menber 62 so that axial pin 66 may be press fit
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It should be understood that a trunion nmount 86 is
formed on arm82 in a manner simlar to that shown in
Figure 7 with respect to arms80. Each of arns 80 and
82 is provided with a catch piece in the formof a
triangularly configured end portion 90 and 92
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aA enclosed area when in the closed position yet form an open area with an
entryway when in the open position. When in the open position leader pin 30
can be engaged and removed from slots 78. However, when in the closed
position, the catch pieces prevent this inadvertent disengagement of the
leader pin 30 from leader block 60. To this end, each of the caich pieces is
operative in the closed position to close the entryway of the respective slot
78. Arcuate trailing edge portions 96 of end portions 90 and 92 thus form a
perimeter for the closed area when in the closed position. Thus, during
threading leader pin 30 will remain engaged even under a loss of tape

tension.
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from cartridge 20 so that it may threaded through the tape transport
apparatus 10.

Upon returning to redeposit leader pin 30 in cartridge 20, leader block
60 positively engages head portions 40 of leader pin 30 in spring clips 32.
However, at this position, it is necessary to mechanically disengage the catch
pieces formed by end portions 90 and 92 of arms 80 and 82 from the leader
pin. To this end, an actuator tab 100 is disposed on arm 80 at an end
opposite triangular end portion 90. By laterally pressing actuator tab 100, as
may be shown in Figures 14(b) and Figure 15(b), laich 64 is mechanically

moved to the open position.



and engagenent of |eader pin 30 occurs. Wen | eader
bl ock 60 is wwthdrawn in a second direction opposite
wO Bog/obeader pin 30 is captured and i s renovedPCT/D82003/017963

cartridge 20 so that it may threaded through the tape
transport apparatus 10. Upon returning to redeposit

| eader pin 30 in cartridge 3%, |eader block 60
positively engages head portions 40 of |eader pin 30

in spring cIips 32. However, at this position, it is
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drand 8y eWiliorsferancerirst ihfridues dnfBd Lo rth MAY,
308 hBiy PR isSAPPbHEY on frame 24 and is proximate to lever 102 that is
pivotally secured thereto. Leader block 60, when in the position to release
leader pin 30, it is proximate to actuator lever 102, as is shown in Figure 2. It
should be understood that cam assembly 120 may perform numerous
operations necessary for the mechanical operation of read/write apparatus
10 with only one of the functions being that involved in moving latch member
64 to the open position. For example, cam assembly 120 maybe used to
mount and demount cartridge 20 from read/write apparatus 10.

In any event, as is shown Figures 11-13, cam assembly 120 includes
a gear box 122 which mounts a cam element 124 and an annular gear 126

on an axial pin 128. A pawl element 130 includes a first cam follower 132 at



Fi gures 11-13. The cam assenbly is shown nounted to
frame 24 in Figures 1 and 2. Wth reference first to
wWo@uoesdd and 2, it may be seen that cam asseeyU§2002017963

is supported on frame 24 and is proxinmate to |l ever 102
that is pivotally secured thereto. Leader bl ock 60,

when in the position to relegse |eader pin 30, it is
proxi mate to actuator |ever 102, as is shown in Figure

2. It should be understood that cam assenbly 120 may
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is mounted in read/wite apparatus 10. In order _to
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and cam el enent 124 interact with ac

ioravgy nboseveie Jlt repiIceds USRI gt bl Trghes 14(@)
SR NU®B) GPthade Sesfithal Bafl BiEMeAB124 is in an initial position
wherein lobe 150 of cam element 124 does not engage adjustment
screw/cam follower 114. In this position, lever 102 is spring biased away
from leader block 60 so that prong portion 112 does not engage actuator tab
100. However, as is shown in Figures 15(a) and 15(b), when cam element
120 is rotated, lobe 150 engages screw 114 so as to pivot actuator lever 102
in the direction of arrow “X”. Therefore, screw 114 acts as a cam follower.
Upon rotation of lever 102, prong portion 112 of lever 102 applies an
actuating force against actuator tab 100 to move latch member 64 from the
closed position shown in Figure 14(b) to the open position shown in Figure
15(b). That is, arms 80 and 82 of latch member 64 are moved to the open



the edge of camelenent 20 124 is provided with a cam
| obe 150 including ranp portions 152 the operation of
wo oive/0d3@® may be appreci ated nore thoroughly, PEDUE2063/017963

with reference to Figures 14 and 15. In Figures 14(a)

and 14(b) it may be seen that camelenent 124 is in an
initial position wherein Iolge 150 of cam el enent 124
does not engage adjustment screw camfollower 114. In
this position, lever 102 is spri ng bi ased away from
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plate 174 is S|zed to receive a carriage piece 182 that may track around the

perimeter of guide plate 174. Carriage piece 182 mounts to rod 68 of leader
block 60 so that, upon reciprocal movement of chain 164, leader block 60
may be reciprocally advanced through tape transport apparatus 10 reversibly
in first and second directions. A secondary guide track 190 is formed as a
mirror image of primary guide track, in the form of threading channel 180,
with the secondary guide track being formed as a mirror image thereof. The
secondary guide track 190 is best shown in Figure 2, and it should be
understood that this secondary guide track 190 may receive a head portion



a nounting slot 168 to secure to a sub-frame by neans
of a screw 170 so that suitable tensioning on chain
wda geb4meo24be provi ded by bearing surfaces 171 eemudzgs/017963

Chain 164 extends through a threadi ng channel 180

shown in phantomin Figure 17 when threadi ng channe

180 forns serpentine path in20guide plate 174. As is
shown in Figure 18, threadi ng channel 180 in guide

plate 174 is sized to receive a carriage piece 182
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thereon as the tape medium advances in a forward direction. Here, the
read/write apparatus includes a read/write recording head, such as head 12,
and at least first and second bearing members located, respectively, at an
upstream location and a downstream location relative to the read/write
recoding head. A take up mechanism is then providing, such as hub 22, that
has an outer surface about which the tape medium is to be wound, and a
rotatable drive is operative to rotate the hub thereby to wind the tape medium
thereon. The read/write apparatus further includes a threading assembly of

the type described above.



used with a threading armof 48 shown in Figure 5 or
such other structure as would be apparent to the
wo@e@uneril y skilled artisan. From the foregoi NnBECT/EEZ03/017963

it should be appreciated that the present invention

is directed to a read/ wite apparatus that is adapted

to receive a spool of tapeogediumand is operative to
performa read/ wite function thereon as the tape

medi um advances in a forward direction. Here, the

read/ 't '
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Accordingly, the present invention has been described with some
degree of particularity directed to the exemplary embodiments of the present
invention. 1t should be appreciated, though, that the present invention is
defined by the following claims construed in light of the prior art so that
modifications or changes may be made to the exemplary embodiment of the
present invention without departing from the inventive concepts contained
herein.



step of latching the | eader bl ock is acconplished by

pressing the | eader block against the |eader pin to
wGeeap/obaek the | eader pin therein. Further, theCHUS®0317963

unl atching the | eader pin fromthe | eader bl ock may be

acconpl i shed by advancing an actuator against the

portion of the | eader blockZ22 pivot a latch portion

t hereof out of engagenent with the | eader pin.

Accordingly, the present invention has been descri bed

IwaéﬁBsone degree of particularity directed to the

e lary enbodi nents of the present invention. It
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from (B)e i aviatdh veembec digposednomisad bdoyr alembw) said latch
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area when in the closed position yet forming an open area with an entryway
when in the open position.

5. A leader block according to claim 4 wherein each of said
engagement structures includes a pair of stationary fingers defining a slot

therebetween.

6. A leader block according to claim 1 wherein said catch piece
includes a leading ramp portion operative to attack said leader pin as the
leader block is moved in the first direction and thereby move said caich piece
into the open position.

7. A leader block according to claim 6 wherein said catch piece

includes an arcuate trailing edge portion.



area when in the closed position yet formng an open

area with an entryway when in the open position. 5. A
wo e@dmoc2ltt ock according to claim4 wherein eacPCDUSHA/7963

engagenent structures includes a pair of stationary

fingers defining a slot therebetween. 6. A | eader

bl ock according to claim 1l wherein said catch piece

i ncludes a | eading ranp portion operative to attack

said | eader pin as the |eader block is noved in the
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11. A leader Dbl ock adapted to be advanced by a
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4 oY ARG BRLARAT o50.4 10800, 53R Sorie seio booy
glehpsdrulriuding first and second spaced-apart engagement structures
disposed on said leading edge portion operative to engage the leader pin
when said body member is advanced in the first direction, each said
engagement structure including at least one finger projecting from said body
member;

(B) a latch member pivotally disposed on said body member, said
latch member including first and second arms each terminating in a catch
piece associated with a respective one of said first and second engagement
structures, said latch member relatively movable with respect to the body
member between an open position to permit each said catch piece to interact
with a respective finger to engage with and disengage from the leader pin
and a closed position to retain the leader pin when the leader pin is engaged

therein; and



di sposed on said | eading edge portion operative to
engage the | eader pin when said body nenber is
wa@ewaneed2 i n the first direction, each said ePUHUS20831017963

structure including at | east one finger projecting
fromsaid body nenber; (B) a |atch nenber pivotally

di sposed on said body nenbergq said |atch nenber
including first and second arns each termnating in a
catch piece associated with a respective one of said

first,and se r u
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fhkhiMee elosedppsiimt i ve slot. 14. A | eader bl ock
according to claim 12 wherein each said catch piece

has aiSar cAaleadet glockoraaosiingderalaig 41peherieit éﬁ'df gatch piece
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attack said | eader pin as the |eader block is noved
into thropep PosHionagaing the esiaEtByOisve sai d catch

N N
wembemirgdudes at céniral panel piece extending between said first and
second arms thereby to form a channel structure within which said body
member is nested.

17. A leader block according to claim 16 wherein said spring piece
is formed as a wing that extends from said central pane! piece.

18. A leader block according to claim 17 wherein said first and
second arms, said central panel piece and said wing are formed as an
integral one-piece construction.

19. A leader block according to claim 11 including an axle pin
disposed on said body merhber and wherein each of said first and second
arms includes a trunion mount operative to secure to said axle pin.

20. A leader block according to claim 11 wherein said laich

member includes an actuator tab operative under an actuating force to pivot



menber includes a central panel piece extending
between said first and second arns thereby to forma
W@ b@aned24st ruct ure within which said body nmenper/usm03/017963
nested. 17. A | eader bl ock according to claim16
wherein said spring piece is forned as a w ng that
extends fromsaid central pagwl piece. 18. A | eader
bl ock according to claim 17 wherein said first and
second arns, said central panel piece and said w ng

e AlER et o oy Qo 1B R Rl el the
Rigtorafiyspereed on said body nenber and wherein each of

said first and second arns includes a trunion nount
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said | atch nenher fromthe closed to the open position .
agai néB) t ha flexbleocanvexors gegrbers feceivad ik RAid gerrimary guide
ﬂ,gagrrbl y for a tape transport apparatus and operative

0 €ngage a | eader pin on a tape nedium conpri sing:
(A) a(@yi marmotiri sperative ko réBrsiblyf Heve shiel comaypormember in
menber received in said primary guide track; (C a

Hfﬁtéf‘dcﬁ?@PHgi ectigng;@and si bl y drive said conveyor
”e"begD]D” al lehdbr Be|‘t§k5§é‘c‘h‘?9d 96 rRd 'c@ﬁ\?r%(ﬁfnﬁeﬁ@er,asaid leader

| eade | ock secur to sald conveyor nber, said
bemtter bl ock including: (1) a body nmenber; and (2)clading:

latch nmenb di sposed on,said body nenber, said |atch
nmenber | ncl?{?di n@%@a@@ﬂ‘bﬁr’e relatively novable with

respect to g?he abRAh TREMBET RISPYREE 8R RGNS hidnither, said
to permt gagenent and di sengagenent with the

ladahi enerpbar metliding laosaigh riece relatively maevabie twith respgst to the
BiCJHyMAPneer}ntt)gre ble?\ia\l/ggﬁ inn Jp%nerﬂr%gﬁ%g\ ttgebghﬂlt engagement and
disengagement with the leader pin and a closed position to retain the leader
pin when the leader pin is engaged therein.

22, A threading assembly according to claim 21 wherein said
conveyor member is selected from a group consisting of chains and belts.

23. A threading assembly according to claim 21 including a
secondary guide track formed as a mirror image of said primary guide track,
said secondary guide track receiving a portion of the leader pin therein for
sliding movement as said conveyor member is driven in the first and second
directions.

24. A leader block according to claim 21 a body member has a
leading edge portion including a pair of spaced-apart engagement structures
operative to engage the leader pin, said latch member including a pair of
catch pieces respectively associated with said engagement structures.

25. A leader block according to claim 24 wherein each of said
engagement structures includes at least one stationary finger, each said

catch piece cooperating with a respective said finger to form an enclosed



22. A threading assenbly according to claim21 wherein

said conveyor nenber is selected froma group
weorgie2eng of chains and belts. 23. A threadi PQI/US2003/017963

assenbly according to claim21 including a secondary

guide track fornmed as a mrror inmage of said primary

gui de track, said secondarysguide track receiving a

portion of the | eader pin therein for sliding

novenent as said conveyor nenber is driven in the

first and cond irectlon Al

arsad R 58 didser BESSH AT forfilng An GRAE B B an entryway
Qgem iRQRE openipusitig. Ny a pair of spaced-apart

engagemant structures operative to engage the | eader

pin, £8id Aethreadingirssenidy aacording ﬁ@a¢lalr6£1 whet@in said catch
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position yet formhg an open
\sindharaimaetive pmeulon\wmelmthehestzqmathafmce inuoves2$aid Aatch piece
t hr eadi ng asserrb according to claim21 wherein said
afpdhe cbqsg@leoqsfgl ased toward the closed position with

a resggr at A/ fhy Fa{ji‘h@ | nCWZd&ESﬂﬂ% §'% BRHAMB Wherein said latch

accor ng to clal m-2 g an- actuator operat ive
tnoembgrmeluskEsdan acmtmmbmpmamumweamewalngafotqev’@ move
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V[\@%%tﬂ/etfaﬁcé estorative force noves said catch piece
into the closed position. 28. A threadi ng assenbly
accor @ng tA threading cassrmblyn ageerdingatten Clajandr including an
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and arg0. A threading assembly according to claim 29 including a cam
operative to advance said actuator from the inactive position to the active
position.

31. A threading assembly according to claim 29 wherein said
actuator is constructed as a lever pivotally movable between the active and
inactive positions over a throw distance.

32. A threading assembly according to claim 31 wherein the throw
distance is selectably adjustable.

33. A threading assembly for a tape transport apparatus and
operative to engage a leader pin on a tape medium, comprising:

(A)  aprimary guide track;

(B) a flexible conveyor member received in said primary guide

track;



I nactive position wherein the restorative force noves
said catch piece into the closed position. 30. A

W booeaalizmy assenbly according to claim29 inclPdi/ngoas/017963

cam operative to advance said actuator fromthe

i nactive position to the active position. 31. A

t hreadi ng assenbly accordi ngatzo cl ai m 29 wherein said
actuator is constructed as a | ever pivotally novable
between the active and inactive positions over a
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transport apparatus and operatlve to enga%e a | eader
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engage the | eader pin when said body nmenber is
advandeduding dideastrane ﬁmg&rq:tromjungér@m saiddaslygngsrhent
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respect to the body member between an open position to permit each

said catch piece to interact with a respective finger to engage with and

disengage from the leader pin and a closed position to retain the
leader pin when the leader pin is engaged therein; and

(8) a spring piece operative to bias said latch member into
the closed position with a restorative force.

34. A threading assembly according to claim 33 wherein said |
conveyor member is selected from a group consisting of chains and belts.

35. A threading assembly according to claim 33 including a
secondary guide track formed as a mirror image of said primary guide track,
said secondary guide track receiving a portion of the leader pin therein for
sliding movement as said conveyor member is driven in the first and second
directions.

36. A threading assembly according to claim 33 including an
actuator operative to engage said latch member movable between an active

position wherein said actuator moves said latch member into the open



respect to the body nenber between an open position to
permt each said catch piece to interact with a
w0 e®peeisve finger to engage with and di sengaper/i81mn3/017963

the | eader pin and a closed position to retain the

| eader pin when the | eader pin is engaged therein; and
(3) a spring piece operativeggo bias said | atch nenber
into the closed position with a restorative force.

34. A threading assenbly according to claim 33 wherein
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distance is selectably adjustable.

42. A threading assembly according to claim 33 wherein each said
catch piece cooperates with a respective said finger to form an enclosed area
when in the closed position yet forming an open area when in the open
position.

43. A threading assembly acéording to claim 42 wherein each of
said engagement structures includes a pair of opposed fingers forming a siot
therebetween and an entryway into the slot, the slot being sized and adapted
to receive a portion of the leader pin therein, each said catch piece operative
in the closed position to close the entryway of a respective slot.

44. A threading assembly according to claim 33 wherein said caich
piece includes a leading ramp portion operative to atiack said leader pin as
the leader block is moved in the first direction and thereby move said catch

piece into the open position against the restorative force.



actuator is constructed as a |l ever pivotally novable
bet ween the active and inactive positions over a

wao booemoatiest ance. 41. A threadi ng assenbl y accordi/nsond017963
clai m 40 wherein the throw distance is selectably
adj ustable. 42. A threading assenbly according to
claim 33 wherein each said @®ch piece cooperates
with a respective said finger to forman encl osed area
when in the closed position yet form ng an open area
when i =t he ; LE ' :
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| at ch (Ayenber i nglekt@riee eobdipl Heaael piece extending
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datatedat fa dowestrahm dodatioh reitiok toisaikbreadifwrit® recording head:;
read/ wijte apparatus adapted to receive a spool of
tape (Fadi um and® &pE-HPi Veeghanium figelidingr @ dwpaviag an outer

[P ANITON 1R apR flolifRPis tggé WBLAgVaRFes in a
forwar Irection, conprising: aread/wite
recordD)g head; & Bytatablstdriveaspergtiveeideotate saiceHubtthamby to

B SRR Sk ARAL, ol dreadiwite
ggggfg(;ezamhlegg?té fHteh8ingtdesenitly fihinGade¥iét Block adapted to
engage a free end of the tape medium when said spool is mounted on the
read/write apparatus and to convey the free end to the take-up mechanism,
said leader block including:
(1) abody member; and
() a latch member disposed on said body member, said
latch member including a caich piece relatively movable with respect
to the body member between an open position to permit engagement
and disengagement with the leader pin and a closed position to retain
the leader pin when the leader pin is engaged therein.
48. A read/write apparatus adapted to receive a spool of tape
medium and operative to perform a read/write function thereon as said tape
medium advances in a forward direction, comprising:

(A)  aread/write recording head;



(C a take-up nechanismincluding a hub having an
outer surface about which the tape nediumis to be

wowwatoe2and (D) a rotatable drive operative toP€DUS1083/017963

said hub thereby to w nd said tape nedi umthereon;

and (E) a threading assenbly including a | eader bl ock
adapted to engage a free end®0f the tape nmedi um when
said spool is nounted on the read/wite apparatus and
to convey the free end to the take-up nmechanism said

| eader@l OCHrst Bééﬁﬁéeg%mﬁér) I_oéal%g%t ﬁﬁg@ﬁe}arﬁqgcétﬁ?n %|%th6 to
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rw\mhlﬂetf@meamélummo@ woundcande a spool of

Funct iGN 1 by S SB ARl, 8PelslvErb R Bl By to wind
f seiavease FHadirhitRgreopoaRdi sing: (A) a read/write
recordj ng head; WO 2004/ 006242 PCT/ US2003/ 017963 30

(B) f i (Eat b@aﬁhur%dlﬁan@%semwatr@wobmgam lgpger laek adapted to
28 fgéfelbahbvcﬁ th@ t rﬂ?%@nge'nt $i es&g)r\,?ﬁs{lgn(;lﬁﬁgd on the

econ ear|l ed at  a ream
Ireadtw:ﬁie amjaatuseamcbt@ aodvaysthﬂ frebtend tectiediake-de atkchanism,

- h | udi hub h
(i foastar bigdk GRBNG:wii ch 1 he tape modi m 1 8 t o be
wound; and 1) aarb%Hg:rﬁ%’HnSeFjéu tﬂﬂﬁraaHon‘ﬁtnbﬁ rh8hBbF adapted
er eon;

said hub th sal d medi um
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mount |0pprat1VﬂJeho &igpgedthe leader pin when said body member is
advanced in the first direction, each said engagement structure
including at least one finger projecting from said body member;
(@)  alatch member pivotally disposed on said body member,
said latch member including first and second arms each terminating in
a catch piece associated with a respective one of said first and second
engagement structures, said laich member relatively movable with
respect to the body member between an open position to permit each
said catch piece to interact with a respective finger to engage with and
disengage from the leader pin and a closed position to retain the
leader pin when the leader pin is engaged therein; and
(3) a spring piece operative to bias said latch member into
the closed position with a restorative force.
48. A read/write apparatus according to claim 47 wherein said
conveyor member is selected from a group consisting of chains and belts.



to secure to said flexible conveyor nenber and havi ng
a | eading edge portion, said body nenber including
wo pogo@amr second spaced-apart engagenent st rRCT/USHE3/017963

di sposed on said | eading edge portion operative to

engage the | eader pin when said body nenber is

advanced in the first directi®n, each said engagenent

structure including at |east one finger projecting

fromsaid body nenber; (2) a latch nenber pivotally
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position with a restorative force. : read/ wr i
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ortin ebo" G 166 eobBlh HifeiBics B Sirobey® 5iCEsNoves said
r &6h piddeSinbPhy elbssd pesiabdi ng to claim 47 including a
secondary guide track fornmed as a mrror imal%?l of said

pri mar§1-gui dgreppiwite apparatuseaenndding tguclain t9tuineluding a cam
r LM rt.00.:f lem QI ; L ofor :
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tpesifiorr.st and second directions. 50. A threading

assenbly accordipng to claim47 including an actuator

operat'? et _ _‘g@tesapea_raév%h?mieg I\ %emﬁin said
laébtﬁﬁito'r Y& coR8fliiet '"%é"'g %\‘?ér’bi%’faﬂ{/ %6\95’51% "btRYER th@tive and
at c t an rnactive

menber I nto the open "position an
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gcgg‘c?ﬁho‘gertég@{\ﬁﬂfégfgci%ﬁﬁg e HRs O h&FeMNSalte tag Afddi®m has a
leader pin associated therewith, comprising:

(A) advancing a releasably latchable leader block into abutment
with said leader pin and engaging said leader pin with said leader block;

(B) latching said leader block to capture said leader pin therein;

(C) advancing the leader block to a winding hub;

(E) rotating said hub thereby to wind said tape medium thereon;

(F) after a portion of the tape medium has been wound on said
hub, rotating said hub to unwind said tape medium from the winding surface
and rewinding the tape medium into the tape source;

(G) returning said leader block to a location adjacent to the tape
source; and

(H)  unlatching said leader pin from said leader block.



position. 52. A read/wite apparatus according to
claim51 wherein said actuator is constructed as a

wo eangi0q2ie/ot al | y novabl e between the active anpiCT/US2003/017963
i nactive positions over a throw distance. 53. A nethod
of threading a tape nediumfroma tape source through
a read/wite recordi ng appar32us wherein said tape
medi um has a | eader pin associated therewth,
conprising: (A) advancing a releasably |atchable
| eadeg bl ogk l’i&:l %@HBFﬂ?ﬁ%to Widik g@' \ﬁhb%‘i’%e F§t8p EHF‘Jla’tchlng
engagl ng sal eader sal d | eader bl ock;" (B)
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PCT/ US2003/ 017963 32 54. A nethod according to claim
53 wherein the step of latching said |eader block to
capture said | eader pin is acconplished by pressing
said |eader block against said | eader pin to
snap-lock said | eader pin therein. 55. A nethod
according to claim54 wherein the step of unlatching
said | eader pin fromsaid | eader block is acconplished
by advancing an actuator again a portion of said

| eader block to pivot a latch portion thereof out of
engagenent with said | eader pin.



