1 CARTRI DGE- LOADI NG APPARATUS AND METHOD Background of the Invention a.
Field of the Invention The present invention relates t-o—data -storage

systens of the type that include a housing havi gatwmn Oﬁeni n@ for receipt
I

of a renpvable disk cartridge in which an infor m,m ’ﬁlﬂmm ang medi um i s
nount-ed for protection. Mire particularly, it re rtridge

| oadi ng apparatus for |oading a renodabl e di sk-eartrirdgeronto and for
unl oading a renovable disk cartridge froma magnetically clanped spindle

intefface for GARTRIDGELOADING APPARATES'AND MEPALHEr ound Art The

demand for rass data storage continues to I ncrease wt expandi ng use of
data processing systems and personal conmputers. Optical data storage
systens are beconming an increasingly popular neans for meeting this
expandi ng demand. These optBacigreling %fyﬁsﬁén%e"%@6w de | arge vol unes of

rel ativel OW- C 3 may be quickly accessed. In optical disk
syst ens, %:/o ed vP dafﬁfealﬂ%ﬂjﬁ@{ dio signals, or other information signals
are recorded on dhdiprésent inventionrmelatés to datar stetdgesystanl of e R or both

I fac f the disk. At the heart of an optical storage systemis
bt Teast onAURAHIQ BabSRS NAYiREn QGaMSer receiat 912 smeyahiatisky Mode, { he
| aser gener giddd i ARNicA! 8 ShiomatisA ecbify Mekidn? (5 OMdREkL R0 SR
spot on an information track of a Trotating torage I sK. I's
hi gh- i nt ensprofectiose Moreapartieulady, i irelatestopar cartridgeolbatiing apsaratlisng sur f ace

Coses i 1o rishniRIR Fan e HoIE 5K SardRaants 1 930 1 R UhiopRBOmggnet | o
field i n whiethoVdtfle diiskicarridge from a magnetically clamped spindle interface
for rotation relative to read-write head.
b. Background Art
The demand for mass data storage continues to increase with
expanding use of data processing systems and personal computers.
Optical data storage systems are becoming an increasingly popular
means for meeting this expanding demand. These optical data systems

provide large volumes of relatively low-cost storage that may be quickly
accessed. '

In optical disk systems, coded video signals, audio signals, or
other information signals are recorded on a disk in the form of
information tracks on one or both planar surfaces of the disk. At the
heart of an optical storage system is at least one laser (or other light
source). In a first operating mode, the laser generates a high-intensity
laser beam that is focused on a small spot on an information track of a
rotating storage disk. This high-intensity laser beam raises the
temperature of the recording surface of the material above its Curie
Point-the point at which the material loses its magnetization and
accepts the magnetization of the magnetié field in which the disk is
placed. Thus, by controlling or biasing this surrounding magnetic field,
and allowing the disk to cool below its Curie Point in a controlled
magnetic environment, information may be recorded on the disk in the
form of "pits" or "marks" on the recording medium.
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placed. Thus, by controlling or biasing this surrounding nagnetic field,
and allowi ng the disk to cool belowits Curie Point in a controlled
magneti c environnment, information rmay be recorded on the disk in the form
of "pits" or "marks" on the recordi ng nmedi um
~h~IM11{11111111111111111111~11111! *coooo2 * 2 Subsequently, when the
operator desires to reproduce or read2the previously recorded information,
the | aser enters a second operating node. In this node, the |aser

generates a | ow Subeagiéntlyl aifin BRAGPERRGr deSiréd® Nepeies bofsddre tracks
of the rotating disk. This | ower |nten5|té | aser beam does not heat the
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may be tighily focused, an informatjon processing systemof thi's type has
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recor di ng neflithe previoushe recirded ifformationsdug mcctlmasnmdf lee?‘e cﬁntm;gdpt he][
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W thin the infermatiprofprecassingesystenalofstis dype Hets adeantdges ofchigh i dges, a
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The components of a typical optical system include a housing
with én insertion port through which the user inserts the recording media
into the drive. This housing accommodates, among other items, the
mechanical and electrical subsystems for loading, reading from, writing
to, and unloading an optical disk. The operation of these mechanical
and electrical subsystems are typically within the exclusive control of the
data processing system to which the drive is connected.

Within the housing of a conventional system that uses disk
cartridges, a turntable for rotating a disk thereon is typically mounted on
the system baseplate. The tumtable may comprise a spindle having a
magnet upon which a disk hub is mounted for use. The magnet attracts
the disk hub, thereby holding the disk in a desired position for rotation.

In optical disk systems, as discussed above, it is necessary to
magnetically bias the disk during a writing operation by applying a
desired magnetic field to at least the portion of the disk being heated by
the laser during the writing (recording or erasing) operation. Thus, it is
necessary to mount a magnetic field biasing device where it may be
conveniently placed in close proximity to the disk surface when the disk
is held in position by the magnet associated with the spindle.

A variety of media or disk types are used in optical data storage
systems for storing digital information. For éxample, standard optical



magnet upon which a disk hub is mounted for use. The magnet attracts the
di sk hub, thereby holding the disk in a desired position for rotation. In
optical disk systens, as discussed above, it is necessary to nmgnetically
bias the disk during a witing operation by applying a desired nagnetic
field to at |east the portion of the disk being heated by the |aser during
the witing (recording or erasing) opgration. Thus, it is necessary to
nount a magnetic field biasing device where it may be conveniently placed

in close prask Bybtenis mdieuse B, SHEK dks\WaRe ﬁw@@e%gi&alo p%#‘ggfngyid? position

by the nagnet associated with the spi ndie. A vari a’ or disk types
are used | Mmaptiot e awuated irapeoteciivet cane drocartsidgei Hfthdi optical diskf or mat i on.

' . 5% i nch di sks, d
hese opti arohTRRaY aiBEa g catides, HEbRTRIS et SR e R dhease or
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operator manually renpves the disk fromthe protective case. The operator
woul d t hen therisk eRto @ lpadinghmegharisantusing ¢asedo poevant idamage totbeng care to

prevent da . ecording surface. Alternatively, for purposes of
conveni encgﬁgﬁﬁﬁrgq%{?@%ﬁ'on, a disk may be nounted within an enclosure or a

cartridge that iAltermatidly, fos punsoses oft corivepiarizecanid proteetidn, &f diske drive and
is then conve}// dto a‘ﬂsﬁr_edeterm' ned position. These disk cartridges are

wel | known M@ oppigsLwithinan enclesiweprsk cadridge that is #relf insested cartri dge
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The cartridge shutter may, have one or, nore | qckin t aps assocjated with
it. The cor‘(F]thB% bi - ﬁ-lbedldil% CRRffggccomprises d cartridge housing

containing a disk upon which data may be recorded.

To protect the disk when the cartridge is external from the drive,
the disk cartridge typically includes at least one door or shutter that is
normally closed. The cartridge shutter may have one or more locking
tabs associated with it. The corresponding disk drive includes a
mechanism for opening the door or shutter on the cartridge as the
cartridge is pushed into the system. Such a mechanism may comprise a
door link that makes confact with a locking tab, thereby unlocking the
shutter. As the'cartridge is inserted further into the drive, the shutter is
opened to partially expose the information recording medium contained
therein. This permits a disk hub to be loaded onto a spindle of a motor
or other drive mechanism, and permits entry of a read-write head and a
bias magnetic into the protective cartridge. The disk, when rotated by
the drive mechanism, permits the read-write head to access all portions
of the disk media.

To conserve space in optical storage systems, it is desirable to
minimize the size required by the apparatus that loads a disk onto and
unloads the disk from a spindle. Conventional loading and unloading
devices vary depending upon the type of disk being used. A
conventional disk loading and unloading system that uses disk cartridges
is typically capable of automatically transporting a disk cartridge from a



nmechani sm for opening the door or shutter on the cartridge as the

cartridge is pushed into the system Such a nechanism may conprise a door
link that nmakes contact with a | ocking tab, thereby unl ocking the shutter.
As the cartridge is inserted further into the drive, the shutter is opened
to partially expose the information recordi ng nmedi um contai ned therein.
This permts a disk hub to be |oaded gnto a spindle of a motor or other
drive mechanism and permts entry of a read-wite head and a bias

magnetic i ”Fébe‘i\hﬁ% Bbﬁ_t@f%itﬁg it | 49Ren The gﬁ%kgigéncdg@g@egfs%cﬁ}il%% hy the
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spindle. A treabasepldevane tdrtabietbaarddthd furftabkadiiiten eddigR!ipadi ng of the
disk is generally constructed so that during disk |oading (i.e., when the

di sk i s novbaerrRpsitignes above thestuntahle nitbet disk ipl laweredivertinally, t he

spindle), t | ' ' | . e _basgpl ate and
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of the turngable, onto the spindle. Once on the turntable, a spindle
magnet att r & M'qdiR %Pﬁpmﬁ'ﬁ ing.dhq disknie 2 gatatableconditionnieriraadt her eby

cl anpi ng t hgritd kerafiofs! Ot at abl e condition for read-

When an operator is finished using the disk, the operator initiates
an eject operation. The most common solution for ejecting a cartridge
and disk from a spindle is the technique used in most Japanese drives.
in this type of disk unloading apparatus, a cartridge “box” has four pins
at its sides, and the pins ride in tracks in an adjacent sheet metal guide.

| During disk ejection, the cartridge box lifts the disk straight up and off the
spindle. The apparatus then moves the disk horizontally, parallel to the
baseplate and turntable, towards the disk receiving port in the front of
the player. When the disk is thus Iifted'from. the spindle during the
unloading operation, it is necessary to generate sufﬁcient upward force
on the cartridge to overcome the magnetic clamping force holding the
disk hub on the spindle magnet. The peak upward force required to
overcome the magnetic clamping force may be produced by the manual
operation of an ejection lever or by the activation of an electric ejection
system.

In conventional electric ejection systems, wherein the disk
cartridge unloéding apparatus vertically lifts the disk cartridge to break
the magnetic force between the spindle magnet and the hub, the electric
ejection motor must generate a large load to effect removal of the disk
cartridge. Consequently, when an operator opts fo use the electric



wite operations. Wen an operator is finished using the disk, the operator
initiates an eject operation. The nbst common solution for ejecting a
cartridge and disk froma spindle is the technique used in nost Japanese
drives. In this type of disk unloading apparatus, a cartridge "box" has
four-pins at its sides, and the pins ride in tracks in an adjacent sheet
metal guide. During disk ejection, the cartridge box lifts the disk
straight up and off the spindle. The apparatus then noves the disk
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With this in mind, it is desirable to reduce the size of the required
ejection motor. One way to effect this result is to reduce the amount of
force required to break the magnetic clamping force holding the disk hub
on the spindle magnet. By reducing this required force, it is possible to
use a smaller ejection motor in the player. Hence, a disk loading
apparatus design wherein the disk is not vertically lifted off of the spindle
magnet, but is, rather, "peeled" from the magnet would be
advantageous.

A conventional method that attempts to achieve this peeling
action has the turntable and spindle swing down away from the disk.
This method is discussed in U.S. Patent No. 4,791,511 granted to
Marvin Davis. It would nevertheless be of benefit to design a drive
wherein the disk is peeled from the spindle magnet.

Summary of the Invention
Accordingly, a general object df the present invention is to provide
an improved optical recording medium mounting apparatus for loading a
data storage disk onto a drive spindle and for unloading a data storage
disk from a drive spindle, in which the above-described problems and
disadvantages have been considered and mitigated.



while reducing the overall. size of the player to facilitate the drive's
conveni ent use in conputer applications. In order to be able to receive a
5'/4 inch disk cartridge and yet be small enough to be conveniently used
in conjunction with a personal conputer, optical disk drives nust use
conpact and carefully |ocated mechanical and electrical subsystens. Wth
this in mnd, it is desirable to reduge the size of the required ejection
notor. One way to effect this result is to reduce the anount of force

required to brealpnrddiferBigeaidfing brsSenPfhy HPG"?iShtB'F%O'?gt%@gghsaﬁﬁi’g on the
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remote end of the drive unit, and rotation of the ftiller in a second

direction about the tiller axis drives the first slider toward the remote end

of the drive unit while driving the second slider toward the cartridge

loading end of the drive unit. As the first and second sliders move in

opposite directions under the influence of the tiller, S-shaped slots in the

sliders act on lift pins associated with the cartridge receiver to raise or'

lower the cartridge receiver. '

Additional objects, advantages and features of the present
invention will further become apparent to persons skilled in the art from a

study of following description and of the accompanying drawings.

Brief Description of the-Drawings
Fig. 1 is an isometric view of a disk drive with a disk cartridge
about to be inserted therein;
Fig. 2 is an exploded isometric view of the disk drive of Fig. 1,
depicting the major subassemblies of the disk drive:
Fig. 3A-3B are isometric views of the baseplate depicted in Fig. 2;
Fig. 4 is a top elevational view of the drive of Fig. 1 with some
features removed to better show the tiller, the tiller-driving gears, the

motor that drives these gears, and the operative relationship between
these features;



In order to achieve the above and ot her objects of the present invention,
there is provided a cartridge |oading and unl oadi ng apparatus for
renovabl e di sk cartridges, including a pair of sliders and a tiller. The
tiller has two ends, one of which is swi ngably connected to the forward
end of the first slider, and the other of which is sw ngably connected to
the forward end of the second slider. Rotation of the tiller in a first
direction about a tiller axis drives the first slider toward the cartridge

| oading end of t Hegslr3A-SFuwbntpride élevational aad idumeteie vislvs bf dl@llert owar d t he
renote end of the_drive unit, and rotation of the tiller in a second
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| oadi ng end of the“drive unit. I rst and second sliders ve in
opposi t e di rsfider;ons under the influence of the tiller, S-shaped slots in
the sliders act lpn Iéé‘_?goi ns asso‘%iya{]ed w th the cartridge receiver to
raise or |ower tHES¢ cryarrise eleyational andiisYRsircfiews o a PafiAg: ages and
features of 4he present invention will further becone apparent to persons

skilled in the art froma study of follow ng description and of the
acconpanyi ng dr avfiggs9ABsi a1 isosaetric hatiom odew [of the adish gsivei of. Fig.1,s an

i sometric vi, f: | S ive Wwith a disk,cartrid about to b inserted.
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I sonetric views of the baseplate depicted in Fig. 2;, Fig. 4is atop

el evat i onal QRtis@ _@)‘ﬁkit he drive of Fig. 1 with some features renoved to
petter show the el % i ' Wlndl WSO8 Toe! Boynl. Sl o Vo0
carriage parking arm in two positions, one drawn in phantom, showing its
action of parking the carriage at the back of the drive while the drive is at
rest;

Figs. 10A-10B are isometric views of a cartridge receiver;

Figs. 11A is an elevational view of the disk of Fig.1, seen during
insertion of a disk cartridge, with some features removed to better show
the trip lug on the right door link, the latch, and the operative relationship
between these features; ,

Fig. 11B is an elevational view of the drive Fig. 1, showing the
disk cartridge at a further stage of insertion, wherein the cartridge shutter
is partially opended by the left door link to reveal the surface of the
optical data storage disk; o

Figs. 12A-12B are isometric views of a latch that holds the
cartridge receiver in the up position; _

Fig. 13 is an isometric view of a bias coil assembly clamp;

Fig. 14 is an isometric view of a bias coil assembly;

Fig. 15 is an exploded isometric view of the major components
comprising the bias coil assembly;

Fig. 16 is an isometric view of a pivot bar or rail that rotatably
supports the bias coil assembly;




7 Figs. 5A-5F conprise elevational and isometric views of a tiller; Figs.
6A-6C conprise elevational and isometric of a left slider; Figs. 7A-7E
conprise el evational and isometric views of a right slider; Figs. 8A-8C
conprise el evational and isometric views of a parking arm Figs. 9Ais an
| sometric bottomview of the disk drive of Fig.1, illustrating in _
particular the fine actuator assenblygcarriage which supports the optics
used to focus the | aser beamon the data track of the optical disk; Fig.

9B i's an el evatipgali7viseyn onné}ﬁcfviiégﬁ RUHiS B SRl AEfirkAge parki ng

armin two positions, one drawn In ant om ow ng I'ts” action-of parking
t he carri agehigh thedidsacd! assentlely i moeintéd amrd Wh‘dr:fﬂisﬁneunnsmatjnteget_@t; Figs. 1
OA-1 OB are,isonetric, vi .0f a cartridge receiver; Figs. 11Ais an
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el evat i onal 1RVt Rardep g.1, seen during insertion of a disk

cartridge, with Eigmeid RabHIAEVARIMAY Gibvi Of 1RE triht AW of ttHE éarr'gﬂtgleug on the
right door link, the |atch, and the operative relationship et'ween t hese

features; Fiegeiver apditee gartadae just batare initiatiasf oft arecantiidge-ejegt cyigle,showi ng t he

di sk cartri f [ e of j.nserti.on, erein, the cartridge
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of the optical FHigtto 3§ @naglevdiiohal Viegsof IATIGRB side of IREBEAtrRIgEi ews of a
| atch that holds the cartrjdge receiver in the up position; Fig. 13 is an

i sonetric ViGSRVEF apdithgcartsidgedusingnihe cariidee-eiestcycler depictingi thenet ri ¢ vi ew
of a bias COlrridyeSEdIRY Yipped and the disk being peeled off the spindle; and
Fig. 20 is an elevational view of the right side of the cartridge
receiver and the cartridge during the cartridge-eject cycle, depicting the
cartridge loading system in the up position and the disk starting to be
ejected from the disk drive. |

Description of the Preferred Embodiment

A further understanding of the present invention may be had by
reference to the following description taken in conjunction with the
accompanying drawings. Feferring first to Fig. 1, there is shown a
| magnetic disk storage system, generally designated 10. Fig. 1 depicts a
replaceable disk cartridge 13 positioned for insertion into the disk drive
10 incorporating the cartridge loading and unloading apparatus of the
present invention. The disk drive 10 includes a bottom housing 16 and a
face plate 19. The face plate 19 comprises a disk receiving port 22, a
drive activity indicator light 25, and an ejection button 28.

Continuing to refer to Fig. 1, the disk cartridge 13, which is of a
conventional type, comprises the following primary components. Its
outer housing includes an upper planar surface 31 and a lower planar
surface 32 (shown in, for example, Fig. 20). The disk cartridge also has
‘a forwardfacing label end 34. In the preferred embodiment, the
forward-facing label end 34 of the disk cartridge 13 remains visible to a
user while the disk cartridge 13 is inserted in the disk drive 10. Side
walls, for example side wall 37, extend between the upper planar



Fig. 15 is an exploded isonetric view of the major conponents conprising
the bias coil assenmbly; Fig. 16 is an isonmetric view of a pivot bar or rail
‘that rotatably supports the bias coil assenbly; 8 Fig. 17 is an isonetric
view of the bias coil assenbly flexure to which the bias coil assenbly is
nounted and which is in turn nounted to the pivot bar depicted in Fig. 16;
Fig. 18 is an elevational view of thegight side of the cartridge receiver
and the cartridge just before initiation of an cartridge-eject cycle,
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recessed portion exists on the lower planar surface 32, but these

features are not shown in the figures. The shutter typically has a shutter

latch 55 (not shown) on the rear wall 38 of the disk cartridge 13.

Protected within the disk cartridge 13 is a disk 14 (Figs. 18-20),

having a metallic disk hub 15. As is known in the relevant arts, the disk

14 may be formed as a rigid substrate having a magnetic material

coating thereon. Erhbedded in the magnetic material coating are tracks

in the form of concentric or spiraling rings. The magnetic éoating may be

on either one or both surfaces of the rigid substrate, and the coating

enables data to be magnetically recorded on the disk 14 by magnetié

transducers, typically referred to as heads. At the center of the rigid

substrate is the metallic disk hub 15.

Referring now to Fig. 2, the primary component groups within the

disk drive 10 of the present invention include the following. There is the

bottom housing 16 in which the base plate 46 rests. In Fig. 2, a spindle

motor 61 is shown mounted on the base plate 46. The spindle motor 61

includes a spindle magnet 63 which attracts the metallic disk hub 15 of

the disk 14 when the disk cartridge 13 is installed in the disk drive 10.

The ejection mechanism of the present invention is shown generally at

67. The ejection mechanism 67 includes a left slider 70, a right slider 73,

and a tiller 76. The ejection mechanism 76 is described more fully



Continuing to refer to Fig. 1, the disk cartridge 13, which is of a
conventional type, conprises the following primary conponents. Its outer
housi ng includes an upper planar surface 31 and a lower planar surface 32
(shown in, for exanple, Fig. 20). The disk cartridge also has a
forwardfacing label end 34. I'n the preferred enbodi nent, the
forward-facing |abel end 34 of the difgk cartridge 13 remains visible to a
user while the disk cartridge 13 is inserted in the disk drive 10. Side -
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secured. The bottom housing 16 would also encase the control

electronics, which are not depicted in the figures.

Referring now to Figs. 3A and 3B, further details of the

construction of the base plate 46 will now be provided. The base plate

46 is mounted on the four mounting stations 109 (Fig. 2) of the bottom

housing 16. The base plate 46 has many components either molded

into, embedded into, attached to, or associated with it. It is the "glue"

that brings the many components either molded into, embedded into,

attached to, or associated with it. It is the "glue" that brings the many

components of this invention together and permits them to interact.

Around the periphery of the base plate 46 there is a forward wall 112, a

left outer side wall 115, a left inner side wall 118, a right outer side wall

121, a right inner side wall 124, and a rear vertical wall 127. The left and

right outer side walls 115, 121, respectively, each includes a vertical slot

130, 133, respectively. The left vertical slot 130 accommodates the left

lift pin 136 (Fig. 10A) on the cartridge receiver 82 when the cartridge

receiver 82 is in place around the base plate 46. The right vertical slot

133 similarly accommodates the right fift pin 139 (Fig. 10B) of the
cartridge receiver 82. |



on either one or both surfaces of the rigid substrate, and the coating
enabl es data to be nmagnetically recorded on the disk 14 by nagnetic
transducers, typically referred to as heads. At the center of the rigid
substrate is the netallic disk hub 15. Referring nowto Fig. 2, the primary
conponent groups within the disk drive 10 of the present invention include
the following. There is the bottom hausing- 16 in which the base plate 46
rests. In Fig. 2, a spindle notor 61 is shown nounted on the base plate
46. ‘The spindl e TRé aGo Bartridde| insY Gored ' racts the
metal | ic disk hub 15 of tﬁ%géggkﬁ%guﬁﬁgﬂg#ﬁgaiisk‘%g§?¢$sqéw%gﬁis
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76 is descri)owthemtte pins 4B ak8 lode@in the dHRinpeRJ4@ AR pthd 43 AbRIhAepi cted in
Fig. 2 inits position above the left slider 70. The cartridge receiver is

shown gener@isk gagtidge 13xand preveshit fremengving both latesallyefi.e., ¢ide-ta-i nk 85, the
right door [l ] I ece| ch of which is pivotally
attached toél{jﬁtaﬁlrotng?g%'bgﬁsﬁ ggé’ﬁ@éyﬁjgﬁ%%%%@g face plate 19 is depicted

in front of the cartridge receiver 82. Finally, a rotatable, magnetic bias

coil assenbly 94The spiteile chator aowthbtl i mdldediinte the bottdm asfnth@7, with the
bias coil c¢lanps, ,1 i ct.ed above the. bjas caoil arm Further details
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bot t housi ng 1 Il d al encase the.control el ectronjcs, which are not
dgpi g[ned‘gnlt%e ﬂ\%ﬁﬁg%@ piafe ®46%RSs " VariGls' axes and mounting’ pins

associated therewith. For example, a tiller pivot axis 148 is mounted on

the base plate 46 adjacent to the spindle motor mount 142. A tiller-
spring pin 151 is fixed to the bottom of the of the base plate 46 near the
forward wall 112 (Fig. 3A). The other pins attached to the bottom of the
base plate 46 near the forward wall 112 act as pivot shafts for the gears
in the ejection gear train.

The base plate 46 also includes a left slider channel 154 and a
right slider channel 157. The slider channels 154, 157 extend along the
sides of the base plate 46. The left slider channel 154 is formed
between the left outer side wall 115 and the left inner side wall 118.
When in position, the left slider 70 is sandwiched between the left inner
side wall 118 and the left outer side wall 115, and rides in the left slider
channel 154 (see, e.g., Figs. 4, 9B and 11A-B). Similarly, the right slider
channel 157 is formed between the right outer side wall 121 and the
right inner side wall 124. When in position, the right slider 73 is
sandwiched between the right inner side wall 124 and the right outer
side wall 121, and rides in the right slider channel 157. The left and
right sliders 70, 73, respectively, may be held in their respective
channels 154, 157 by, for example, “ears” on the spring clips (not



Referring now to Figs. 3A and 3B, further details of the construction of
the base plate 46 will now be provided. The base plate 46 is nounted on
the four mounting stations 109 (Fig. 2) of the bottom housing 16. The base
pl ate 46 has many conponents either nolded into, enbedded into, attached
to, or associated with it. It is the "glue" that brings the many _
conponents either nolded into, enbeddf2l into, attached to, or associated
with it. It is the "glue" that brings the many conponents of this
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145. The laser diode (not shown), which would be located behind the rear

vertical wall between the left corner pillar 178 and the right corner pillar

181, shines through the port 175 and into the fine actuator assembly

carriage 184 (Figs. 4, 9A-B, and 11 A-B), which contains the optics that

focus the laser beam on an information track on the disk 14. The

carriage 184 is discussed in greater detail below.

The base plate 46 also has a hole 187 molded therein (Fig. 3A) to
accommodate the pivot shaft 190 of the parking arm 79. This hole 187 is
molded as an integral part of the left inner side wall 118. Fig. 4, for
example, shows the parking arm 79 in place with its pivot shaft 190 in
the hole 187. o

Referring now to Figs. 8A through 8C, further features of the
parking arm will be described. In addition to the pivot shaft 190, the
parking arm 79 includes a pressing end 193. The parking arm 79 has a
jaw 196 formed on the end remote from the pressing end 193. The jaw
196 has a long side 199 and a short side 202. When the parking arm 79
is in position, the jaw 196 straddles the lug 205 (Fig. 6C) on the left slider
70. Thé parking arm 79 in position, with its jaw 196 straddling the lug
205 of the left slider 70, may be seen to best advantage in Figs. 4, 9B
and 11A-B. The position of the parking arm 79 is thereby dictated by the
location of the left slider 70 in the left slider channel 154.



The base plate 46 has various axes and nounting pins associated therewth.
For exanple, a tiller pivot axis 148 is nmounted on the base plate 46

adj acent to the spindle motor mount 142. A tiller- spring pin 151 is fiXxed
to the bottomof the of the base plate 46 near the forward wall 112 (Fig.
3A).- The other pins attached to the bottomof the base plate 46 near the
forward wall 112 act as pivot shafts §r the gears in the ejection gear
train. The base plate 46 al so incl udes a Ieft sI i der channel 154 and a

right slider chappeloalSfowd ige Shir der c anne 51%4{%_{, %?ﬁ!:a%rong t he
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fine actuator assembly carriage 184. The carriage 184 focuses the laser
beam coming from the optics module through the port 175 in the rear
vertical wall 127 of the base plate 46. Specifically, the carriage positions
the laser beam over the center of a data track containing data to be
read. The carriage 184 rides on support rails 208. A conventional
magnetic arrangement drives the carriage 184 along the rails 208.

When the cartridge receiver 82 is in the up condition, the parking
arm 79, which is powered by the left slider 70, holds the carriage 184
toward the rear of the drive. This condition is illustrated in Figs. 4 and 11
A-B, and is seen again in Fig. 9B where the parking arm 79 shown in
solid lines. When the left slider 70 is driven forward by the tiller 76
during ejection of the disk cartridge 13, the parking arm 79 is rotated by
the lug 205 pressing against the short side 202 of the jaw 196 until the
pressing end 195 of the parking arm 79 holds the carriage 184 toward
the back of the disk drive 10. When the cartridge receiver 82 is in its
down position, the left slider 70 has been driven toward the rear of the
disk drive 10 by the tiller 76. Under this scenario, the lug 205, which was
driven rearward with the left slider 70, has rotated the parking arm 79
toward the front of the disk drive 10, as shown in phantom in Fig. 9B.

With the left slider 70 and parking arm 78 in these positions, the carriage



has a vertical surface 169 (Fig.12B) upon which a latch-release trip |ug
172 (Figs.2 and 11A-B), which is fixed to the right door Iink 88, inpacts
to rel ease the receiver latch 166. The base plate 46 has a port 175 in the
rear vertical wall 127. The |aser diode (not shown), which would be

| ocat ed behind the rear vertical wall between the left corner pillar 178
and the right corner pillar 181, shi{gs through the port 175 and into the
fine actuator assenbly carriage 184 (Figs. 4, 9A-B, and 11 A-B), which
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i n positi on{coMnt@rclackwisginidg. 4), theteby ejgcting al digk cateidas 18 firom #fe sl i der
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184 which supports the fine actuator assenbly and related optics used to
focus the | gggfft of dhenejpetign motor 209. This worm gear 211 drives a first large

gear 214 about a first axis 217. This rotation of the first large gear 214

rotates a first small gear 220, which is fixed to the bottom of the first

large gear 214 for rotation therewith about the first gear axis 217. The

first small gear 220 drives a second large gear 223 about a second gear

axis 226. A second small gear 229 is fixed to the top of the second large

gear for rotation therewith about the second gear axis 226. The second

small gear 229, in turn, drives a third large gear 232 about a third gear

axis 235. The third large gear 232 drives the cam 238 that forces the

tiller 76 to rotate about the tiller axis 148.

The tiller 76 will now be described with reference to Figs. SA-5F

and Fig. 4. The tiller 76 is pivotally attached to the base plate 46 by the

tiller axis 148. A tiller-spring hook 240 is molded on the slender portion

of the tiller 76. A tiller spring 241 (Fig. 4) is attached between the tiller-

spring hook 240 and the ftiller-spring pin 151. The tiller-spring 241

biases the tiller 76 in a second direction (clockwise in Fig. 4) about the

tiller axis 148. This is the cartridge-loading direction, which drives the

right slider 73 forward and the left slider 70 rearward, to seat the disk

cartridge 13 on the spindle motor 61.

The tiller further includes a tiller skirt or webbed portion 244 that
rides on top of the ftiller gear train and thereby helps to contain the
ejection gears in position on their respective gear axes. The end of thé



information track of the optical disk surface. The fine actuator assenbly
carriage 184 in particular is of the type enployed in the OVA optical

drive sold by MOST, Inc of Colorado Springs, Colorado, USA. As understood
by those of ordinary skill in the art, carriage 184 contains a 45 mrror
(not- shown) which redirects a | aser beam generated in optics nodule 189 up
through a fine actuator notor-driven {®cusing lens (not shown) onto the
surface of the optical disk. In the perspective view of Fig. 9A the

support 1 ai kiferdfEartpRriteniskit 244 irichitfosT 84 6hdsSd ¢ 2071 bhalthy fbpveal ed. As
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parking arm 79 shown in solid |lines. Wen the left slider 70 is driven

forward by th leftiard right dliders7Qj é3t atn held tinetheirs respective djidens, the

par ki ng arm r t ort side
202 of the ch\%n?%lg ﬁf 17 tﬁythetpggrégj gbéoﬁ]ﬂggéwﬁ p%@pﬁ%élm%g 79 hol ds
t he carri agspirtie nm;ta:rm in pesitienkthef tilleh #6ds Heldi bn\the tller M%Sm:wﬁby cartridge
receiver 82 03| on, the left_slider 70 has been driven

toward the tﬂé%l'"tﬁ'facg'ﬂﬂ be&"@? shapag| jawse 147, 124 and theycylindriaal s
scenari o, tt&gﬂhg&,r@&stwsgp]}%@s driven rearward with the left slider 70,

has rotated the parking arm toward the front of the disk drive 10, as
shown i n phant om Whe¥i the Wller 76 rotates in a first direction (counterclockwise in

Fig. 4), the left slider 70 is driven forward in the left slider channel 154,
while the right slider 73 is simultaneously driven rearward in the right
slider channel 157. Thus, rotation of the tiller 76 in the first direction
(counterclockwise in Fig. 4) raises the cartridge receiver 82 so that a disk
cartridge 13 may be ejected from or loaded into the disk drive 10. On
the other hand, when the tiller 76 rotates in a second direction (clockwise
in Fig. 4), the left slider 70 is driven rearward in the left slider channel
154, while the right slider 73 is simultaneously driven forward in the right
slider channel 157. Rotation of the tiller 76 in this direction lowers the
cartridge receiver 82, placing the disk on the spindle motor. The raising
and lowering of the cartridge receiver 82 by the rotation of the tiller 76 is
discussed further below.

As discussed above, the left slider 70 rides in the left slider
channel 154, and the right slider 73 rides in the right slider channel 157
under the influence of the tiller 76. Further details concerning the sliders
70, 73 is provided next.

Referring now to Figs. 6A-6C, the features of the left slider 70 are
as follows. The left slider includes the cylindrical connecting post 253 on
its forward end. The parking arm lug 205 exists on a fist recessed



Wth the left slider 70 and parking arm 79 in these positions, the carriage
14 184 is not influenced by the pressing end 193 of the parking arm79 and
may nove freely above the disk 14 in the disk drive 10. The ejection
mechani sm 67, which nmay be seen to best advantage in Figs. 2 and 4,

I ncludes the follow ng key features. An ejection notor 209 powers the

ej ection mechanism In particular, theg ejection notor 209 powers a gear
train that powers the output cam which, in turn, forces the tiller to

rotate in agorticr 2607 e pAKir A 7Y AldRS ANbAF 1Adifdh feodbsed! AEHIGRY I eCting
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241 biases the tWhbArthd @aitAdge P65t 85 sahlb Positiohed aliote thd'bhsg- 4) about
the plate 46, with the left lift pin 136 riding in the vertical slot 130 and the S-

shaped slot 262, the cartridge receiver 82 is restricted from traveling

forward or backward and may only travel up and down vertically. The

vertical slot 130 restricts the forward-to-backward movement of the

cartridge receiver 82, while the S-shaped slot 262 in the left slider 70

defines the vertical height of the cartridge receiver. In other words,

depending upon which portion of the S-shaped slot 262 is behind the

vertical slot 133 at any particular moment, the cartridge receiver 82 may

be in its highest position, its lowest position, or at some position between

its highest and lowest positions.

A second recessed portion 265 is present on the top of the left

slider 70, on Figure 6C. A horizontal pin (not shown) may be attached to

the base plate 46 so as to slip along the second recessed portion 265.

This horizontal pin (not shown) would limit the most forward and most

rearward positions of the left slider because the pin would impact the

edges of the second recessed portion 265 upon reabhing one of the

extreme positions of the left slider.

The rear-most end of the left slider 70 includes a notch 268,
which may be seen to good advantage in both Fig. 6B and Fig. 2. The
notch 268 is located on a displaced portion 272 of the left slider 70. The



tiller axis 148. This is the cartridge-loading direction, which drives the
right slider 73 forward and the left slider 70 rearward, to seat the disk
cartridge 13 on the spindle nmotor 61. The tiller further includes a tiller
skirt or webbed portion 244 that rides on top of the tiller gear train and
t hereby helps to contain the ejection gears in position on their
respective gear axes. The end of the 1% tiller near the tiller skirt 244

i ncl udes a U-shaped jaw 247, and the tiller end renote fromthe skirt 244

i ncl-udes a siotdH 268 recEhagethe] I8VerZath 275 of thé blaanssll ar924 THid levef Ot at abl y
around the cylindrical connection post of the left slider 70 ﬁFI g. 60).
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right sliders, 70, .73 are held jn their respectjve slider channels 154, 157
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281 are flipped mirror images of each other. This arrangement is

necessary since the sliders 70, 73 move in opposite directions under the

influence of the tiller 76. The S-shaped slot 281 in the right slider 73

also opens toward the right outer side wall when the right slider 73 is in

its operating position in the right slider channel 157.

Similar to what was described above with reference to the left

slider 70, when the cartridge receiver 82 is in position around the base

plate 46, the right lift pin 139 (Fig. 10B) rides in the right vertical slot 133

(Fig. 3B). Since the right lift pin 139 is longer than the right outer side

wall 121 ié thick, the right lift pin 139 projects through the right outer side

wall 121 at the right vertical slot 133 and rides in the S-shaped slot 281

in the right slider 73. The right vertical slot 133 restricts the right lifting pin

139 from traveling parallel to the longitudinal axis of the base plate 46

(i.e., parallel to a line passing perpendicularly through the forward wall

112 and the rear vertical wall 127). Since the right lift pin 139 rides in the

S-shaped slot 281, the vertical height of the cartridge receiver 82 is

defined by the location of the right lift pin 139 in the S-shaped slot 281.

The S-shaped slot 281 in the right slider 73 travels behind the right

vertical slot 133 at the same rate that the S-shaped slot 262 in the left

slider 70 passes behind the left vertical slot 130, but in an opposite




slider channel 157. Rotation of the tiller 76 in this direction |owers the
cartridge receiver 82, placing the disk on the spindle notor. The raising
and lowering of the cartridge receiver 82 by the rotation of the tiller 76
is discussed further below As discussed above, the left slider 70 rides
in the left slider channel 154, and ige right slider 73 rides in the right
slider channel 157 under the influen of the tiller 76. Further details
concerning the sliders 70, 73 is provided next. Referring now to Figs.
6A-6C, the fonta andsinidadingaldisk cartidgs from theespindie naotobwdhisTise Pef t sl i der

par ki ng. ar ming 5 Soibetipls 578 itdoMBiha 8 peiind B SsIRblsT . 02 i g

arm 79 sl i degisahwitiohh€ discuséed Re@esBdloporti on 259 of the left slider 70
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proj ects throug t vertica ot 130 and rides in the S-shaped sl ot
262 in the I|eﬁtand|the|e|ght70uter/\vvaﬂsﬂﬂé tzt‘r of ihedmsequlaie4si. Bhe icartridge

Posi L1 oned sBoutel b5 (R3RR vIBS dPandibl A e oh fae e B Lo 1 ",
is restrictqg taheradwméglthég folfow w.dreypebﬁ\%wnhp@adsmyzmlxsi ravel up
and down vertically. The vertical slot 130 restricts the.

f or war d- t o- bEtk sartidge veegiver 82 alse pitches slightly up and down about an
imaginary lateral axis passing through the left and right pins 136, 139. It
is this slight pitching motion in conjunction with the up and down motion
that generates the beneficial peeling action achieved by the present
invention. The cartridge receiver 82 may be snapped or lifted off of the
remainder of the mechanism if the cover of the disk drive 10 is removed.

The cartridge receiver 82 has a left cartridge receiving channel
305 and a right cartridge receiving channel 308 formed therein. A stop
bumper 311 is positioned in the rear of the right cartridge-receiving
channel 308 to prevent improper insertion of a disk cartridge 13. As may
be seen in Figs. 1 and 2, the disk cartridge 13 has a pair of slots 314
molded into the side walls 37. If the disk cartridge 13 is mserted
correctly, with its rear wall 38 entering the disk cartridge port 22 first, one
of the slots 314 in the disk cartridge 13 will accommodate the stop
bumper 311 and permit the cartridge 13 to be fully inserted into the drive
10. If, on the other hand, the user inserts the disk cartridge 13 with the
forward-facing label end 34 entering the disk carfridge receiving port 22
first, the stop bumper 311 will impact the label end 34 of the disk
cartridge 13, thereby preventing full insertion of the disk cartridge 13 into
the disk drive 10.



cartridge receiver 82, while the S-shaped slot 262 in the left slider 70
defines the vertical height of the cartridge receiver. In other words,
dependi ng upon which portion of the S-shaped slot 262 is behind the
vertical slot 133 at any particular nonment, the cartridge receiver 82 may
be i.n its highest position, its |lowest position, or at sonme position
between its highest and | owest posit2®ns. A second recessed portion 265 is
present on the top of the left slider 70, on Figure 6C. A horizontal pin
(not shown) may be at tTaeheeart wallt B&7 bafs theplcarteidgé mmeivert 82 shag aal ong t he
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it is appar enanndraithe wiagtiidge receiver 182 can be lowered, placing the disk
' cartridge 13 in operating position on the spindle motor 61.

Referring to Figs. 2, 10A-B and 11A-B, the attachment of the left
door link 85 and the right door link 88 to the receiver cartridge 82 will
now be described. The left and right door links 85, 88 are attached to
the rear corners of the cartridge 82, near the rear wall 317. Specifically,
the left door link 85 is rotatably mounted to the cartridge receiver 82 at a
first pivot point 323, and at the right door link 88 is rotatably mounted to
the cartridge receiver 82 at a second pivot point 326. The door links 85,
88 are biased by a spring (not shown) toward the face plate 19 of the
disk drive 10. _

In operation, one or the other of the door links 85, 88 unlatches
the cartridge shutter lock and opens the cartridge shutter 49 as the disk
cartridge 13 is inserted into the drive 10. Whether the left door link 85 or
the right door link 88 opens the cartridge shutter 49 is determined by
which side of the disk cartridge 13 is facing up when the cartridge 13 is
inserted into the drive 10. If the disk cartridge 13 is inserted with the first
side up, the right door link 88 operates the shutter latch and opens the
shutter 49. If the disk cartridge 13 is inserted with its side up, the left
door link 85 operates the shutter latch and opens the shutter 49. When
no disk cartridge 13 is in the drive 10, the door links 85,88 rest against



the sliders 70, 73 are connected to the tiller 76, the S-shaped slots 262,
281 are flipped mrror images of each other. This arrangenment is necessary
since the sliders 70, 73 nove in opposite directions under the influence
of the tiller 76. The S-shaped slot 281 in the right slider 73 also opens
toward the right outer side wall when the right slider 73 is in its
operating position in the right slide#lchannel 157. Similar to what was
descri bed above with reference to the left slider 70, when the cartridge
recei ver 82dbosr link ptopist 320 vehiol rade titegtzdly dorméditas pdt of the canlriidgd i ft pin

139 (Fig. 1 OB) rj in t i gh ical slpt.133, (Fig _.Since th
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thus capable of generating a strong magnetic field over a radial strip of
the disk 14, extendihg from near the spindle 62 (Figs. 18-20) to the edge
of the disk 14. When the disk 14 is rotated under the bias coil assembly
94 by the spindle motor 61, it is possible to generate a magnetic field
over the entire surface of the disk 14, thus enabling the user to write
information to all portions of the disk 14 from its innermost to its
outermost tracks. The coil 338 and bar 335 are covered by a bias coil
housing top 341, which is mounted to a bias coil housing bottom 344.
The bias coil assembly 94 is mounted to the bias coil flexure 347
(Fig. 17), which is, in turn, mounted on the bias coil arm 97 (Fig. 16). The
bias coil arm 97 straddles the width of the base plate 46 and is rotatably
held by a pair of bias coil clamps 100 (Fig. 13) to the corner pillars 178,
181 (Figs. 3A and 3B) of the base plate 46. The bias coil clamps 100
thus act as bearing blocks under which the bias coil arm 97 can rotate.
The bias coil clamps 100 include a stop ledge 350, which terminates the
upward travel of the cartridge receiver 82 during an ejection operation,
as discussed more fully below with reference to Figs. 18-20. As
previously discussed, the bias coil arm 97 includes a lever arm 275 in
operative association with a notch 268 on the rearward end of the left



link 8 (Fig. 2) and the right door 88 are added. Wien the disk drive 10

Is fully assenbled, the cartridge receiver 82 rides on the outside of the

|l eft and the right outer walls 115, 121 of the base plate 46. The cartridge
receiver 82 travels vertically up and down as the lift pins 136, 139 nove
up and down as they follow their respective S-shaped slots 262, 281. The
cartridge receiver 82 also pitches sl24htly up and down about an imaginary
| ateral axis passing through the left and right pins 136, 139. It is this
sl i ght pitclslider T@to bifh and lowey thechins coiliasbembly ¥p Sintedtbarlevastaron  t hat

he benefj ci al I Lon. ' d by t [ I on.
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cartridge ré&eiving channel 308 forned therein. A stop bunper 311 is

positioned in thetear. of the right (e I Vi n 308 to
prevent i nproper i-rj?ggt?'?Foq?"oqss "g?q%l?%gﬁﬂa&rtﬂﬁggﬁéﬁé %\égﬁtﬁc&ﬁr@ §%3en in Figs.
1 and 2, theddirsts atter, ighgeit 1S spARglodtdd downwhead. s I8 s mahsked theit o t he
side walls 37. If the disk cartridge 13 is inserted caorrectly, with its
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f or med t her adantrid@ei &3 wbenliethe spgicondilienmirogdes the clearance needed for
the drive 10 to be able to Complete a disk-ejection operation, as
discussed below. 'When in the down condition and loaded in the disk
cartridge 13, the bias coil assembly 94 rests on the disk cartridge 13 in
three places.

Referring now to Figs. 18-20, the ejection of a disk cartridge 13

from the disk drive 10 will be described. Fig. 18 depicts a disk cartridge
13 with the disk hub 15 fully loaded onto the spindle 62 of the spindle
motor 61. In this configuration, the bias coil assembly 94 is loaded into
the disk cartridge 13 through the open shutter 49. When the disk
cartridge 13 is fully loaded in this manner, the left slider 70 has been slid
to its most rearward position by the tiller 76. The lever arm 275 of the
bias coil arm 97 has been rotated toward the rear of the disk drive 10. It
is this rotation of the lever arm 275 which has installed the bias coil
assembly 94 into the disk cartridge 13. Since the lift pins 136,139 of the
cartridge receiver 82 are restrained to only vertical movement by the
vertical slots 130, 133 (Figs. 3A and 3B), when the left slider 70 has
been driven toward the rear of the disk drive 10 by the tiller 76, as
depicted in Fig. 18, the éartridge receiver 82, via its lift pins 133, 136,
has been driven to the lowest point in the S-shaped slots 262, 281.



release trip lug 172 (Figs. 11A-B) fixed to the right door link 88 to

I npact the vertical surface 169 (Fig. 12 B) of the receiver latch 166.
Since the left and right door Iinks 85, 88, respectively, are rotated
toward the rear of the disk drive 10 as the disk cartridge 13 is inserted
In the cartridge receiver 82, as the disk cartridge 13 approches ful

i nsertion, the trip lug 172 trips t hd3recei ver latch 166 by pressing

agai nst the vertical surface 169 to rotate the receiver latch 166. This
rotation of the r%fe'mr@r nbwttohFigl 88, fanemermmiizptevstage dfrtbm éjestidrat ched
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spindle magnet 64 is achieved as the cartridge receiver 82 is raised. In
other words, as depicted in Fig. 19, the disk 14 is not lifted vertically from
the spindle 62 during the ejection cycle. Rather, due to the location of
the lift pins 136, 139 on the cartridge receiver 82, the rear portion of the
disk cartridge 13 is lifted before the forward end of the disk cartridge 13
as the lift pins 136, 139 follow their respective S-shaped slots 262, 281.
The peeling action lowers the peak force required fo remove the disk
hub 15 from the magnetic clamp 64 of the spindle motor 61.

Referring still to Fig. 19, it is apparent that after the cartridge
receiver 82 has been lifted a predetérmined amount by the motion of the
sliders 70, 73, the lip 356 (Fig. 10A) on the rear wall 317 of the cartridge
receiver 82 impacts the lower surface of the stop ledge 350 (Fig. 13) on
the bias coil clamps 100. This contact between the bottom surface of
the stop ledge 350 and the top surface of the lip 356, in conjuctioh with
the continued rotation of the tiller 76 and the resulting longitudinal motion
of the sliders 70, 73, causes the cartridge receiver 82 to pitch slightly
upward in Fig. 19, substantially about the point of contact between the
stop ledge 350 and the lip 356, as the lift pins 136, 139 continue to pick



door link 85 operates the shutter |atch and opens the shutter 49. Wien no
disk.cartridge 13 is in the drive 10, the door |inks 85,88 rest against 21
door link stops 329, which are integrally forned as part of the cartridge
receiver 82. These door link stops 329 ensure that the free ends 332 of

t he .door links 85,88 are properly positioned to rel ease the shutter |atch
and open shutter 49 as the disk cartr?ﬂge 13 is inserted into the drive 10.
Fig. 11B shows the disk cartridge 13 inserted into drive 10 to a depth
such t hat fwetrmmce%rorr hihmlightipiﬂch'w matiom of tine cartigee re¢rivered2 49,

revealing th facge of qpti 14. Referrl ng now to Figs. 14-17, the
rot at abl e, ré@ﬁ BPQL‘" qtlonég éﬁ?glt? VG || be nore fully described.
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%4Wrave?s ver%cally a§0ut 9mm from its loaded position in the
disk cartridge 13 to its just—descri'bed raised position.

As the cartridge receiver 82 is raised to its highest position (about
5mm above its lowest position), the right slider 73 (Figs. 7A-7E) is
latched in its rear-most position by the receiver latch 166 (Figs. 12A and
12B), as fully described above. When the cartridge receiver 82 is in the
up position depicted in Fig. 20, the cartridge receiver 82 is positioned
parallel to the base plate 46, ready for the cartridge 13 to be ejected.
The spring force of the door links 85, 88 which are biased toward the
forward end of the disk drive 10 as described above, and the spring
force of the cartridge shutter 49, which is biased toward a closed
position, cause the disk cartridge 13 to be ejected from the disk drive 10,
as depicted in Fig. 20.

The disk loading process is essentially the reverse of the above
described ejection process. Therefore, a detailed description of the disk -
insertion process will not be provided.

in the present invention, where the disk hub 15 is peeled from the
spindle magnet 64, the required ejection force is effectively reduced by
the manner in which the disk 14 is moved from the loaded position to the
unloaded position. Through the use of the "peeling" motion of the



181 (Figs. 3A and 3B) of the base plate 46. The bias coil clanps 100 thus
act as bearing bl ocks under which the bias coil arm 97 can rotate. The
bias coil clanmps 100 include a stop | edge 350, which term nates the upward
travel of the cartridge receiver 82 during an ejection operation, as

di sgussed nore fully below with reference to Figs. 18-20. As previously

di scussed, the bias coil arm97 inclu@bs a |lever arm 275 in operative
association with a notch 268 on the rearward end of the left 22 slider 70

to Fift and dreu&it ihéntinea shbllerfor@nilrgqlifed B ferBovdithd disRudr 15 engages
the notch 268 in the left slider 70, the left slider 70 controls when the

bi as coi | adbantis yemiredsinrearweationai: vertiealdfting systemsy Ipadditianydhe 13, The
bias coil asgenmbly | 1 L Of . p 0 ab | its
center, and cﬁ%m °§’§§?&§¥| é‘é%égj %Sfﬁn\hgfggt IﬁH% hiﬁt?sc;Q}r(}Irslanl%‘nse"éJrl Eéghgéél ri‘as coi |
assenbly 94 gapniplishes tiapeting oftthetdisk bils 4 5deort thelgpindR: miagnet 64 t he down

condition (i.e., the pasitjon depicted in Fig. .18 .wherein the  disk

cart { | dged13’_‘"|ﬂ% af"[]f‘l:@/a'}'ﬂ&&@at) us%%g‘?ﬁ;ﬁkﬂé tﬁﬁ s%;?ihﬁg”@’?wl t ged)
position de : oaded) .
The abi | i typﬂgﬁ{%ﬁgé@iré;i&g%@agg@@éﬁt@d& s \rﬁe}rtgi%‘;\&{)éar R it 364 Oaey
cartridge 13ievhenmition lof both sides iof aaaripidgeirdesiveh®? tdgetherrarnd usibded f or

the drive 10 .be abl o,conplete a disk-ejection operation, as
di scussed be?‘&)‘%'owg'ﬁ'gef“tt‘? A8 S%wn condition and | oaded in the disk

cartridge 13, theaRbfer RivanRRu8! ftafliffe’ sFSthe BBsightisdiheknémuctifitalge 13 in
three places. Referring nowto Figs. 18-20, the ejection of a disk

cartridge 13naturenf most of the dimensions requirede described. Fig. 18 depicts a
o 292 . bl i B 2t gt S804 rd s =22, o
| oaded i nto assembly into the cartridge 13 is simple and has almost no wear points.

The entire design is easy to assemble and for fhe most part can be

executed using simple and easy to fabricate parts.

While what has been described above is a preferred embodiment

of this invention, it will be obvious to those skilled in the art that

numerous'changes may be made without departing from the spirit or

scope of the invention. For example, the present invention may be used

for media systems which do not require the bias coil assembly 94 (i.e.,

phase change or write once systems), by eliminating the parts used to

operate the bias coil arm 97. In addition, although in the preferred

embodiment the storage media is 5% inch magneto-optic disk cartridge,

the invention is applicable to all types of media and all sizes of drives. It

is intended that all matter contained in the above description or shown in

the accompanying drawings shall be interpreted as being illustrative only

and not limiting. The invention, therefore, is not to be limited except in

accordance with the below claims.



the disk cartridge 13 through the open shutter 49. When the disk cartridge
13 is fully loaded in this manner, the left slider 70 has been slid to its
nost rearward position by the tiller 76. The |lever arm 275 of the bias
coil arm 97 has been rotated toward the rear of the disk drive 10. It is
this rotation of the | ever arm 275 which has installed the bias coi
assenbly 94 into the disk cartridge 13. Since the lift pins 136, 139 of the
cartridge receiver 82 are restrained tonly vertical novenent by the
vertical slots 130, 133 (Figs. 3A and 3B), when the left slider 70 has

been driven toward the rgar of the disk drive 10 by the tiller 76, as

depi cted |%h¢$glsl%la%% chtiridge receiver 82, viaits lift pins 133, 136,
has been driven to the |lowest point in the S—shaped slots 262, 281. 23
Referring nowto Fil. 19, an #fieé¥iAgriicaties epagatusiforuse véfhexcdislodrivaey cl e wi | |

now be deseriihgd. caNii él@ad End, h oL 9f e K drive
10, the egj ectll %n Cm)trorg |rzg 4Feln?&(§(t§§?gs§rfcﬁ%%t%%% lateﬁ)a?ﬁarg 9% st

direction {Q@émswpéraéwwrg@nw Fig. 4). This rotation of the tiller pulls

the left slideggZPs ndfgi ALy S icted in Fi 19.
As the Ie?tlslfgég lr?g},\ﬁé\% af fr%%r\%/a@}ggdf he tntg]feccﬁhﬁg%e' &8?&@9‘13‘? e\g/er arm

275 for waf§k divepap @ erPtelfmjj adjecenit # reoiote asd efithleydi@ddrivgt of the di sk

tridge 13. E 136, 139,
whi ch are i ixed (o ERe aarrpeagevet B el b thfidorgeadhaen op  ne

S-shaped slthst disk gz amBg rmotetwdmdiaoent tof rédete éld ethd Giskrivee the |ift

Pteral axis pacierRaha adff Baddnh 88efdidind 95557 88 Sl whnhena so pass
t hrough t hewingpblwdihieedaith aand mmhndr@'a cﬁebiddﬁstfsqmerr aABY¥ald kbotdigndibpk hub

f th d t trid 82
i sed. 1 n oo FoRRY 836yl BB UG B By Bod trieldasernd aider srot |11t ed

vertically tﬂla‘((arﬁrsttrditetusrpofmiitﬂll@&n(hlfrrlstr‘tgret:f'@ SRR LINBr £YEHAvesRRiNRL due to
- the locati C%Pdertoward the cartridge loading end of the disk drive while driving said second

slider toward the remote end of the disk drive, and a second rotation of said tifler

ina second direction about said tiller axis drives said first slider toward the remote

end of the disk drive while driving said second slider toward the cartridge loading

end of the disk drive;

a cartridge receiver for receiving a respective cartridge containing a disk
with a central hub, said cartridge receiver being linked to said first slider and to
said second slider and moveable between an upper position and a lower position
when said sliders are driven by said tiller:

a stop cooperative with said cartridge receiver, said stop for preventing said
cartridge receiver from further movemént when the disk is fully loaded:;

drive means for providing a controliable force to said tiller so that the tiller
is controllably rotated about said tiller axis:

a gear train interposed between said drive means and said tiller, said gear

train directly transmitting said controllable force provided by said drive means; and



the lift pins 136, 139 on the cartridge receiver 82, the rear portion of
the disk cartridge 13 is |lifted before the forward end of the disk
cartridge 13 as the lift pins 136, 139 follow their respective S-shaped
slots 262, 281. The peeling action |owers the peak force required.-to
remove the disk hub 15 fromthe magnetic clanp 64 of the spindle notor 61
Referring still to Fig. 19, it is appa;?ﬂt that after the cartridge
receiver 82 has been lifted a predeter ed anmount by the notion of the
sliders 70, 73, the lip 356 (Fig. 1 OA) on the rear wall 317 of the
cartridge receiver 82 inpacts the |l ower surface of the stop | edge 350
(Fig. 13) on the hias,c } is contact between the bottom
surface of tHeC¥PGReRY éaf%%cif %%%Wt%aa'%gefsa@f’fsa@egw tRaHefor [¢5ame, i n

conj uct i oseigMillen abbhtesatdtilter auedo Kt %bﬁ@a@fﬁrslt Bed betdrRslidrs dsletdar resul ting
| ongi tudin ﬂger causes the cartridge receiver

82 to pi tﬁ?‘u'!"g{mghﬁcﬁver &6&%? RiRPE f@s‘“gﬁt?é‘fja?ﬂ"i’ APWST BRINAN. tsRE poi nt of

contact beinwigs réds@versrte@pedwégart&@é aﬁkﬂid%hﬂwdvbrélc?réﬁa v&%célfb%trl White PI NS 136,
139 contipue to e receiver. This slight pitching notion of

the cart rf"HB%tortQEr&%\Vé?d@?tﬁ%h‘?c’f%edﬁﬁéo"eﬁéiéflelﬂﬁﬁcerﬁ@ hehfrerafaespingte t 0 above.
Fig. 20 dapigets the configuration of the disk drive 13 after the slight
upwar d pitchi ng of the cartridge receiver 82 is conplete and the cartridge
recei ver 82 has inpacted the stops adjacent to theidisk receiving port 22.

At this point,pthe left sl quéa'épggahésad’c%%ﬁrma% bk fl“fuhﬂs% Iutjﬁ)'nr V\Qr d

position and has pulled the lever arm275 to its

posi ti on, MaeRBHIPS BCAtI¢ryor Rette) assogigrad %%@mfwa@mr@twld@fartd@wl sk

cartri dgeségondTg@epl as coil assenbly is thus parked parallel to the above
di sk cartridge 13, substantially against the inside of the top surface of
the disk drive 10 or substantially against a printed circuit board | ocated

agai nst the i ns§ de of the top ThY" E)Bgr%tl%facggr%mg to clagrallvfertljfer lnclug'mbI as coil

an electric drlve means operatively associated with said cam for driving said tiller.
|
4. The apparatus according to claim’ 1 further

including a parking arm for positioning a carriage when said respective

cartridge is unloaded.

25, The apparatus according to claim 4 wherein said
parking arm is operatively associated with one of said first slider and said second
slider so that operation of said associated slider operates said parking arm.

T 6. The apparatus according to claim‘f; wherein said
parking arm further includes a pivot shaft that fits into a hole in the base plate, and
a jaw that straddles a parking arm lug associated with one of said first and said
second sliders so that when said sliders unload the respective cartridge, said

parking arm positions the carriage at a rear of the base plate.



assenbly 94 travels vertically about 9nmfromits | oaded position in the
disk cartridge 13 to its just-described raised position. As the cartridge
receiver 82 is raised to its highest position (about 5nm above its | owest
position), the right slider 73 (Figs. 7A-7E) is latched in its rear-nost
posi-tion by the receiver latch 166 (Figs. 12A and 12B), as fully described
above. Wen the cartridge receiver 82 iggin the wup position depicted in
Fig. 20, the cartridge receiver 82 is positioned parallel to the base
plate 46, ready for the cartridge 13 to.he ejected. The spring force of

t he door |inks 85, 88 which are biased toward the forward end of the disk
drive 10 as. descri bed above, and the spring force of the cartridge
shutter 49, which is biased toward a closed position, cause the disk
cartridge 13 to be ejected fromthe disk drive 10, as depicted in Fig. 20.
The di sk | oadi fg.-process i Eheesganitiahdbdifetd QYR @@/hg;eng Fr‘ab&lP desc” bed

ej ection Pk ore, det ai | ed description o {nsertion
process w | P&%gftrl%%&gérrﬁ%'f'aeéﬁ'ﬁ? hstethsr %%Féﬁﬂgellﬁ\)@érptadom thahartve \fvhﬁé di sk hub

15 i s peel @dnifarrmql\atdqie;)ro@ptemdhueurﬁr&&r@tm.mg@ (dald g,udf“g el(gcltl on force is
effectively reduced by the manner in ich the disk 1 "Yoved fromthe

| oaded position to the unloaded position. Through the use of the "peeling"

notion of the 28. present inveptdisktrive sSaBk sre UI red to renove
the di sk hltltpeé t han Ifﬁ required iAIVCSZventf:&{)‘“rlltg%ﬁc\’Fechqw Nlegdingg

systens. In a ﬁh‘%”cﬁ{‘d? %Sp'ﬂg§l ﬁgflﬁﬁn@@rsvﬁsmdw@rr@léddkuoéem@,eérgmnd The

above- descrirbadtalesd, gaid s onyy sy%h%%cémﬁ ﬂﬁ?l ing of the disk hub 15 from
t he spindle magnjt t%d W}_\th a nmechani s uses avail abl e space at the
sides of the drfvES'1R'eer payinga ﬁoﬁ'&ﬂdreﬂqiuadjaa'agwtmmtisktldsmimg%ﬁ@@dlﬂee the width

of the baseyﬁbmtﬁd%rehfbte bh& alilEeMfd R th,sides of cartridge
recei ver 82 t 8et her and usi ?J Uk REE the system, sad first slider
aving a single S-shaped slot formed therein:

a second slider having a forward end adjacent the disk loading end of the
system and a remote end adjacent the remote end of the system, said second
slider having a single S-shaped slot formed therein;

a tiller having a first end and a second end, said first end of said tiller being
swingably linked with said forward end of said first slider, and said second end of
said tiller being swingably linked with said forward end of said second slider, so
that a rotation of said tiller in a first direction about a tiller axis drives said first
slider toward the disk loading end of the system while driving said second slider
toward the remote end of the system, and a rotation of said tiller in a second
direction about said tiller axis drives said first slider toward the remote end of the
system while driving said second slider toward the disk loading end of the system;

a cartridge receiver having a first liting pin and a second lifting pin; said first
lifting pin slidably fitting into one of said S-shaped slots, and said second lifting pin
slidably fitting into the other S-shaped slot, said lifting pins being non- -coplanar with
a plane that is parallel to the ends of the system, perpendicular to a base plate,

and passes through substantially the center of the spindle magnet, so that rotation



addi tional height to do so. Another advantageous feature of the design is
the non-critical nature of nost of the dimensions required. Further, the
bias coil actuating nechanismthat |oads the bias coil assenbly into the
cartridge 13 is sinple and has al nbost no wear points. The entire design is
easy to assenble and for the npst part can be executed using sinple and
easy to fabricate parts. Wile what hasjgeen described above is a preferred
enbodi ment  of this invention, it will be obvious to those skilled in the
art-that nunerous changes nmay be made without departing fromthe spirit or
scope of the invention. For exanple, the present invention nmay be used for
medi a syst require the bias coil assenbly 94 (i.e., phase

change or \gﬂ%rﬁﬁehesgfﬁ%ﬁ? jon {{pbly| ‘ir}‘ﬁ%t‘hﬁg'si‘rﬁ@”p@ﬁt@lmmd\agoet oper at e

the bias szdl ro&rtiaShQﬂ saldtilre 6H fHeosﬂacoﬁ(IJ Hh@é{%lﬂdtlltgﬁlg/hga&r . eé.ékegntﬁ‘?ﬂb"d' n‘;ent 0
t he storagw”gﬁ is 5 inch nmagneto-opti cart nventi o
I

is applic rBa%t”Eft afpg & eicahrath hﬂaﬁfébarqduﬁ thefosk r@ede«et;) retove | s

i ntended tthauisklfloniTiiel indt® Ma h@egnan the above description or shown in
the acconpanying draw ngs shal | be interpreted as being illustrative only
and not limti ﬁgStoﬁ'ﬁ%OF?‘?{%VrﬁWUhsa'ﬁ Isidess osaid siop faopreventing $didristidsds except in

accor dancerroth fHehthdvehR fhéh e didbis rYfiabadey Cl @i med is: 1. A cartridge
| oadi ng ap;r)arat us for use with a I| slli ryq & “havi ng a cartridge | oading

end, a renote end, and a base plate, said cartridge | oadi ng appar at us

i Si : tridge
conprising: a fji rst slider havi ag,anfPLVRLSHENdad) a%ent the car
|Oggl ng end of di sk drive and a rem)% mg g Oa Et RBte end of

the disk dfgoe ma@@éﬁlﬁﬁ‘amﬁedéplnhmntngaee df@rdﬁﬂ«dilvemglstad] me@ta ﬁr(b'rﬂ cartridge
| oadi ng engdq@ting a rear side, the disk drive system including a cartridge receiver having

two lift pins mounted on first and second sides of the cartridge receiver, a first
slider and a second slider, the first slider slidably mounted in a first slider channel,
and the second slider slidably mounted in a second slider channel, the sliders
moving in opposite directions from each other and within their respective slider
channels under the influence of a tiller swingably attached to the sliders, the tiller
being rotatably attached to the disk drive system at a tiller axis, the tiller axis being
fixed relative to the disk drive system, and the sliders each including a single slot
into which a corresponding lift pin(s) engages, said method comprising the steps

of:

minimizing the movement of the cartridge receiver along a first direction
from the front side to the rear side of the disk drive system,

permitting the cartridge receiver to move substantially perpendicular to said
first direction and to pitch about the lift pins while performing said minimizing step;

permitting the sliders to move relative to each other and relative to the
cartridge receiver, thereby forcing the lift pins to follow the slots in the siiders to
alternatively tiltably raise and lower the cartridge receiver along a vertical path; and

causing the cartridge receiver to pitch in a first direction and thereafter



the disk drive and a renpte end adjacent the renote end of the disk drive;
atiller having a first end and a second end, said first end of said tiller
being swingably linked with said forward end of said first slider,. and
said second end of said tiller being swingably linked with said forward
end.of said second slider, so that a first rotation of said tiller in a
first direction about a t| Il'er axis driygs said first slider toward the
cartridge |l oading end of the disk drive while driving said second slider
toward the renote end of the disk drive, and a second rotation of said
tiller in a second direction about said tiller axis drives said first
slider towansihg e JaenBdeEre r rivin d second
slider toward gEhe cag?éfl gcgngrotg Itm% éjge?g ?dﬁ %glo\é\{nvérly%ﬁ r{?émmg 5th ri dge
recei ver ﬁSFOW%@%FVPW@S@PrespeCtlve cartridge containing a disk wth a
central hub, said cartridge receiver being |linked to said first slider and
to said second slider and noveabl e between an upper position and a | ower
position whenl8aid slider §hameaetdod ‘aea'brdnyig S@brzlnrhl “blfgrherdndl@Rg GROPEr at i ve
with said r venting said cartrldge
recei ver fsf%rréffnlﬁ%ﬁné ﬁ]%q*ﬁ q"éta P\g 58?°§‘19 cgesf%lt'?eycal%'ﬁa%@cetf?f ve means
for provi Gpﬁ@atéh%gaﬁftdgﬁIr@stﬁll\@riscmtablytrmss@aldj foleteS wién theahovditerdtick | er  i's
controlla 0 |IIer ear train interposed

bet ween sgépé{dSl ?%%r%égﬁe%p' g h "9 %PS '%Hleos‘éswo Atediatively raise | y
transn1ttﬁmgIsueuheoaﬁnmydmbé@eiorce provi ded by said drive neans; and 27
a camoperatively associated with said tiller and said gear train for
rotating said tiller about said tiller axis so that when said first and
second slidersldpve said cartrdeanﬁmﬁﬁbMﬂﬁmhék&%%ﬂnSﬁbQhH&Pﬁ&m@os't'0”
and said HWM? F ﬁ tion, said, cartridge receiver, respective cartridge,
and di sk nove Pal'0 8 % VR 1L ARHAG Pedisk jqartridgetiota Hee ebytrideeuce t he

f or ce neededeiver uramvienidie ca@ Rk RS df%ﬂb:aftrn@FE %I%Qée@dél RcelRONGEH 2 - The
apparatus according to claim1 further including

1

12. - The method according to claim 11 wherein during said

inserting step, a door link opens a shutter on the disk cartridge to permit access
to the disk.

13. The method according to claim '12further including
the step of rotatably lowering a bias coil assembly past the open shutter and into

position over an exposed surface of the disk, and writing data to the disk.

14 . The method according to claim ‘10wherein said unloading
of the disk from the magnetically clamped spindle interface of the disk drive
system includes causing the tiller to rotate to activate the sliders to drive the lift

pins along the slots to thereby tiltably raise the cartridge receiver.

15. The method according to claim i4wherein said tiller is



manual | y operated ejection button associated with one of said first slider
and said second slider. 3. The apparatus according to claim1 further
including an electric drive neans operatively associated with said cam for
driving said tiller. 4 The apparatus according to claim 1 further
incl-uding a parking armfor positioning a carriage when said respective
cartridge is unl oaded. The apparat us a&ﬁfrding to claim4 wherein said
parking armis operatively associ ated h one of said first slider and
sai 8§ second slider so that operation of said associated slider operates
said parking arm 6 The apparatus according to clains wherein said parking

armfurth i i that fits into a hole in the base plate,
and a ja\e/\fvﬁ?rl'hd;at%g%ﬁ%gg?gdsﬂ%tt%g%ﬁélb%ﬁtg@ ra]'suegt%%scss’%ré I5BENG PR JARaYf sai d
first and t8@adik second sliders so that when said sliders unload the
respective cartridge, said parking armpositions the carriage at a rear of
the base plate. 28 7 . The apparatus according to claim' 6 wherein a | abel
end of the carlté.idge remai MEhevinsitokeacebeiingt tBecigiar i 1 wleRird Saiki Giagled in the
drive whileg alned and protected within the cartridge | oading end of
the disk d‘?a}“\?éaqé.royf%%libsykm&?’f‘%e"?siﬂsﬁl&ﬁ%fwf‘oftor It 4Bergby dlabingaisrdhanl oadi ng

t he di sk osaraidde oédeierspidnolleadtagaek, the system having a di sk | oadi ng end
and a renpte end, said disk drive systemconprising: a first slider having
a forward end adjacent the disk |oading end of the systemand a renote end

adj acent the nenote end of the systAdd sa}rgnt,iarcslgrjr%lgggrrtrid&al\éiaggga single
S-shaped sl of f rged t herei.n; a second slider havin forward end adj acent

( 1 g aitc )
the di sk | 350"RGEME TFCPHUS™ QREr AN asSPCrdemh Mithed dliskdfrateehavithe renot e

end of thehsysigmyitsahdesetdpd loddidd@ndhand g Bnekd W, Sshangdosl ot forned
therein; conﬁprising the steps of:

placing a first slider in the housing so that a forward end of the first
slider is adjacent the cartridge loading end of the housing and a remote end of
the first slider is adjacent the remote end of the housing;

placing a second slider in the housing so that a forward end of the
second slider is adjacent the cartridge loading end of the housing and a remote
end of the second slider is adjacent the remote end of the housing;

swingably connecting a first end of a tiller to the first slider, and
swingably connecting a second end of the tiller to the second slider, so that
rotation of the tiller in a first direction about a tiller axis drives the first slider
toward the cartridge loading end of the housing while driving the second slider
toward the remote end of the housing, and rotation of the tiller in a second
direction about the tiller axis drives the first slider toward the remote end of
the 'housing while driving the second slider toward the cartridge loading end
of the housing; |

linking a cartridge receiver to said first slider and to said second slider,

said cartridge receiver being titably movable between an upper position and a



atiller having a first end and a second end, said first end of said tiller
-being swingably linked with said forward end of said first slider, and
said second end of said tiller being swingably linked with said forward
end of said second slider, so that a rotation of said tiller in a first
direction about a tiller axis drives said first slider toward the disk
| oadi ng end of the systemwhile drivingjaaid second slider toward the
renote end of the system and a rotation“of said tiller in a second
direction about said tiller axis drives said first slider toward the renote
end of the systemwhile driving said second slider toward the disk | oading
end of the lsystewsitancaoty d degeics gt WREn BaYisN@erd afd dlen by ddid@idpi N and a
second lifting pinrdsaid fi{st lifting pin slidably fitting into one of
said S shaped sIFPYYNE AP 'L INE £8839FF 9314 3G opirereivsr whepl spid ¢artridag i nt o t he
ot her S-shapedivel @tin s Bwet hbknen K Pevbsl fﬂﬂh@rorlﬂb\(fegﬁérﬂr}ﬁrsa éentr'dgepl ane
that is parallel to the ends of the system perpendicular to a base pl at e,
and passes [9FYEGR"dubst antially the center of the spindl e magnet, so that
rotation 29 of @aiigingid b ihRpehfivé Lksdeisliohafit Oflg Lhh@ll Yecdikpds the

of said ti rin the'second

disk fromthe sggndle,nagnet, and rotation
direction t HIR%pAIY CREidge resrivediabrulhiet airewhitepiaiititastrivggneteiadrongyea verti cal

path to t heb@(méehes%"ftp@péé'fgpcfs(ﬂro(f\eaW?ggqo@%rhﬁoes%\‘\? siaigjgpga Si’aﬁéa{aﬁiﬁm t he

spi ndl e magnet; and a stop cooperative wth said SFi §PBp for
preventing SeRRErAYNGdEr at $aid pamtidaeitits avoviemesrtondheeis. t he disk is fully

| oaded. 9. A nethod of |oading and unloading a disk to and froma
magnetically clanped spindle interface of a disk drive system having a
front side and a t®ar side, tAedgksHridei wateysiremding! aldiisy RagGtri dge
recei ver hayj : [ {ns. mount ed on first and second sides of the
cartridge ryggggg%mgl *'Eft%béf‘oaglqgaagrd Ué"n%adéngs%gﬁkcﬁroé‘? f geindle Ragtsty € sl i der

sl i dabl y noawtteth haviagfd disk Isidinteent hadrelemotaredd! bad seaoad skider sl idably
nmounted in ?o§ﬁﬁ9ﬂg-5|ider channel, the sliders noving in opposite
directions fromeach other and within their respective slider channels

under the influeadestolider tavingn fswingablyadpdceac hrddito [ddiSLi 6T §e t he
tiller system and a remote end adjacent the remote end of the system, said first
slider having an S-shaped slot formed therein:

a second slider having a forward end adjacent the disk loading end of
the system and a remote end adjacent the remote end of the system, said
second slider having an S-shaped slot formed therein:

a tiller having a first end and a second end, said first end of said tiller
being swingably associated with said forward end of said first slider, and said
second end of said tiller being swingably associated with said forward end of
said second slider, so that a rotation of said tiller in a first direction about a
tiller axis drives said first slider toward the disk loading end of the system
while driving said second slider toward the remote end of the system, and a

rotation of said tiller in a second direction about said tiller axis drives said first

slider toward the remote end of the system while driving said second slider



being rotatably attached to the disk drive systemat a tiller axis, the
tiller axis being fixed relative to the disk drive system and the sliders
each including a single slot into which a corresponding lift pin(s)
engages, said nmethod conprising the steps of: mnimzing the novenent of
the.cartridge receiver along a first direction fromthe front side to the
rear side of the disk drive system pergltting the cartridge receiver to
nove substantially perpendicular to sai first direction and to pitch
about the lift pins while performng said mnimzing step; pernmtting the
sliders to nove relative to each other and relative to the cartridge

recei ver, tHéf@pYcidbrcioadingtrad ¢ffthe piyaent;carfiol | ow the slots in the sliders

to alternatlvegy:;;h e and the cartridge receiver along a
vertical path; and R %%ts?%%eéve?heavéna?r?rffragﬁﬁp@c@l N eesPRe Hifimg ®irf i r st

direction asepcidied éla¢"?€/flth3@aldcﬂll$$Illftgwd‘lﬁmCﬁi’dTablydﬁl@meﬁﬁJ ¥RE of QaRy %_Ch ina.

-second-dir i sai d second permtting step. 10.- The
met hod accgﬁﬁeggl% %:r?da?aﬁﬁg dq?}ﬂq Rrslifakly ¢ 'éﬁ”?ﬂg'”f%é’e %tgepsﬁham}hnti ng the

lift pins elettdee ffting pirartobirgeconcomacie sviaf a bhee GRAL bgrgaﬁel t‘c?(iﬁé ¥&L, SO that
the cartridg ergﬁ;@é%e erl S (%KI:| tabl ra| sed and | ower ed e novement of
the sliders forces thePFPcyr n's0 gageop! FPi‘waf‘ﬂ@a§5’re(§tt§quhtqq@sglnmdé{ s to

al ternati véhe ceaties f taﬂckphrml\ermédfr@t ced khatd@Rati 8 \U8H- tifler-in TR me% hod

accordi ng |n said first permtting step inclu
i nserting g"%lcct'% t(r:ﬂaa:b?rbl’,\@ ﬁ‘ﬁ‘Fd’ thieorrdhe spiggle magnesi afeﬂrromattqnl ofasancermt e end

of the di skilleairt medg:eohelcer&&aSn QAlfaBGLLYEE thalikR t hod according
to claim 11 wher ei n gﬁ?tbﬁ‘? said i n?grtl ng st ep,on]tgég ﬁ(maﬁé‘ﬁg

shutter on2Nd adfegiea Hgeeygeesaine faceaseded to mhmvcéltsdxdnsk?nronirhe net hod
accordi ng tie spiadiemaaef urther including the step of rotatably [owering a
bi as-coil assenbly past the open shutter and into

19. A method of loading and unloading a disk cartridge
operatively associated with a drive unit having a housing with a cartridge loading
end and a remote end, said method comprising:

providing a first slider in the housing so that a first end of the first slider is
adjacent the'cartridge loading end of the housing and a second end of the first
slider is adjacent the remote end of the housing;

providing a second slider in the housing so that a first end of the second
slider is adjacent the cartridge loading end of the housing and a second end of the
seéond slider is adjacent the remote end of the housing;

swingably connecting a first end of a tiller to the first slider, and swingably
connecting a second end of the tiller to the second slider, so that rotation of the
tiller in a first direction about a tiller axis drives the first slider toward the cartridge
loading end of the housing while driving the second slider toward the remote end
of the housmg and rotation of the tiller in a second direction about the tlller axis

drives the first slider toward the remote end of the housing while driving the



iti n exposed surface of the-disk, and witing data to the disk.
EZ.SI EI'Ihtcammce);/ﬁ:)daaccolrodi ng to claimlOwherein said unloading of the disk
fromthe magnetically clanped spindle interface of the disk drive _systtehm
includes causing the tiller to rotate to activate the sliders to drive e
lift pins along the slots to thereby tiltably raise the cartridge a1
receiver. "15 . The nethod according to3glaim l4wherein said tiller is
V manual Iy caused to rotate to thereby tiltably raise the cartri dge14
receiver and unload the disk. 16.. The nethod according to claim - t
wherein said tiller is caused to rotate by neans of an electric Ir(mt(i)r7 2\
t her eby ti Feabldyslidei towatchbe caaritige dgemlgﬁﬁﬂldfeme RekiAgl oad the ﬂl S :
met hod of manufgagt 3 c%rcter |ed e cfﬁdtl nig i andt usgl oadi ngSI‘r;ie;cnigjl sm i dae
operatively associ gte R o (S Vet 15961 3 ta saidoiesprdyshigiet car g

decavmtbei dl,t SR ibvEBE REve SPAPE 1iBE af %98 of - pl acing
lao??lrg'? glnldz?ﬂgenet he OJ‘:ES%;S% tr\{at a foerward %ﬁédwf ﬁa ? Y slider is

adj acent t HOS'L%{P glPrageersa V150 519 slidernenggirivgn @Mctaaj tnlemahd end of the

first slider iswaity@esing sblhﬂllléremiﬁtﬂ?y @Qﬂa&ﬁg EQ@ CQ h@er}g(:elpta' ap\g second
slider in tﬂ%e housi.n a forward end o secon

adj acent the 'P:%llrst'nrgi 'Hggﬁ’f %%Odit ﬁd”ﬁr?d“soef”dttﬁé” Héa%tl ahge@nd aalsrtelengege ernd of the

t n bl
Coct oo sgad e uhsonamiiggeitale 8 JNAL Mondll BRI
connecting a @’&ﬁY Oqﬁ

t
connect i ng f%SP§8 et reihee piforee neededie r%e@\gmg nﬁglnldga; cearir?!siﬁlg?l ves the
rotation ofof thesgectiveedisk From afé;flﬁ(tjleql'\a{g‘?ﬁi' on abou while drivin
first slider toward the cartridge |oading end of the housing while f g
the second slider toward the renote end of the housing, and rotation o
the tiller in azgecond A method of loading and unloading a disk cartridge
operatively associated with a drive unit having a housing with a cartridge loading
end and a remote end, said method comprising:

providing a first slider in the housing so that a first end of the first slider is
adjacent the cartridge loading end of the housing and a second end of the first

slider is adjacent the remote end of the housing;

providing a second slider in the housing so that a first end of the second
slider is adjacent the cartridge loading end of the housing and a second end of the
second slider is adjacent the remote end of the housing;

. swingably connecting a first end of a tiller to the first slider, and swingably
connecting a second end of the tiller to the second slider, so that rotation of the
tiller in a first direction about a tiller axis drives the first slider toward the cartridge
loading end of the housing while driving the second slider toward the remote end
of the housing, and rotation of the tiller in a second direction about the tiller axis
drives the first slider toward the remote end of the housing while driving the

second slider toward the cartridge loading end of the housing;

linking a cartridge receiver to said first slider and to said second slider, said



direction about the tiller axis drives the first slider toward the renote
end of the housing while driving the second slider toward the cartridge

| oadi ng end of the housing; linking a cartridge receiver to said first
slider and to said second slider, said cartridge receiver being titably
novabl e between an upper position and a 32 |ower position along a vertical
path when said sliders are driven by said tiller. providing a stop that
engages said cartridge receiver when said cartridge receiver is in said

| ower position to prevent further novenent of said cartridge receiver; and
providing a camin operative association with said cartridge receiver for
tilting said cartridge receiver about a first axis while said cartridge
recei ver noves between said upper position and said | ower position, said
cam and s&PH4eBIecevsopRingtitally stovehigtbedwien emupperdgsitionlang aabayt a second
axi s. 18 pohitigh alendrd i 1 e i | qadi_ng,.. mechani sm f or
tiltably Ipoadi ng ggd Y;ﬁ|§%§%ﬁ?g&g%%g%%6%agé éJ‘VIeH yesaffgﬂﬁét , the system
havi ng a di sk Wg&@r%t"mﬁ%lai@hﬁbrdn saiddirs directjors siltidg daigkcaftfity& rexbfep M

conpri si ng; I | d: havi orward d adj acent  the disk |oading
end of thge;elag\glefsdtoéﬁrﬁ£ gél%é"gge{ng%@/'é‘%grﬁgt %rcﬁcﬁ@%ﬂ?gp}?@"?é‘r?&?%“‘bﬁ'&?‘i"ipnt‘%e system
sai d firstmoveld wspediyeicagridge B-slitheartlidgk obcdivsrime at |1BSd ey ‘msnﬁ,n;;g,q@nd sl i der
havi ng a forwarg. jacent the di.gk | oadi ng end of the systemand a
remote end adj g@'elﬁpg%%@brs‘eaﬁ%thge'e}?dsﬂa 5[??8“&3}@'285‘3“-5‘&1'19 sajd ertEdae | der

havi ng an resaibermretativb ab tohowshg ity i adrdtidiesliorsid #@ndn hidesbngnd and a
second enqj said tiller being swingably associated with

. id first end of . [
sai d formr'r8§@°ﬁ‘§°6‘?°v§aﬁaﬁp 'PRREVE FRTYIiae iny3Rid Saltriigedecaived inddan toiadedi d til | er
bei ng swi nsliloy f@steeéint estuset thesidd hosdy b f&tHo a .u%l 86O, sl i der, so
a

that a rotation of_ia%id tiller in a first direction abou
respective disk trom a spindle magnet.

21.. The apparatus according to claimils wherein said tiller includes a skirt
portion that rides over said gear train {o thereby assist in containing individual

gears of said gear train in position on respective gear axes.



tiller axis drives said first slider toward the disk |oading end of the
system while driving said second slider toward the renote end of the
system and a rotation of said tiller in a second direction about said
tiller axis drives said first slider toward the renote end of the system
while driving said second slider 33 toward the disk |oading end of the
system and a cartridge receiver havingea first lifting pin and a second
lifting pin associated therewith, said first lifting pin slidably fitting
i nt-0 one of said S- shaped slots, and said second lifting pin slidably
fitting into the other S-shaped slot, said lifting pins being non-copl anar
with a plane that is parallel to the ends of the system perpendicular to
a base plate, and passes through substantially the center of the spindle
magnet, so that rotation of said tiller in the first direction tiltably
unl oads the disk fromthe spindle magnet, and rotation of said tiller in
the second di rec%%on til t?pI%HJ oads the disk onto the spindle magnet al ong
a vertical path tothereby" falidee eHiegmepeetusdeded with s @sRetHAGIRgi Sk from
t he spi ndl ea magndge Id8nd\efBtdHada QE i nd_unl oadi ng a di sk cartridge
operati vel y%fﬁﬁ&pc]:ril ated with a dri vemhﬁﬁghﬂ%/ﬁ %ﬁag”%&aﬁg‘gﬁ@%@uéart ri dge
| oading en ¢ % renmote end, said nethod conprising: providing a first
slider in the hausiseplse Hdy irkd d of the first slider is adjacent
the cartridge I%ﬁfigr?g) end 01’31tgtaﬁfgfS go”é%f ﬁ{g&gﬁga I8N Sdifer dranpple fir st
slider is adj acéht®ah¥s Mstink wirlalf attdvbet ousiimpasapiowi ding 1g.gesond sl i der
in the housday lisk haliag adrdd schta®Bfg-0f the second slider is adjacent the
cartridge | oadi ng. end of the housing and a second end of the second slider
i s adj acent the TEHOYECTeidallY cortteinerbuithimgaid St BERPENArFRNBSEHAG R, f i FSt end
of a tillerhdvind Beofiar$tns Ll i ngably connecting a second end of
the tiller to tghe sec_ongmzlaiH g%r?t t@%g?%é 888?%{5\‘/9 §Rd 6f therftisk diive @md &an a first
di recti on dGBIAte §N{ prjasentdhe serdoteead of e disW giives! i der toward the cartridge

a second slider slidably contained within said second slider channel. said
second slider having a forward end adjacent the cartridge loading end of the disk

drive and a remote end adjacent the remote end of the disk drive;

a tiller having a first end and a second end, said first end of said tiller being

swingably associated with said forward end of said first slider, and said second
end of said tiller being swingably associated with said forward end of said second
slider, so that a first rotation of said tiller in a first direction about a tiller axis drives
said first slider toward the cartridge loading end of the disk drive while driving said
second slider toward the remote end of the disk drive, and a second rotation of
said tiller in a second direction about said tiller axis drives said first slider toward
the remote end of the disk drive while driving said second slider toward the
cartridge loading end of the disk drive;

a cartridge receiver for receiving a respective cartridge containing a disk
with a central hub and at least one shutter door covering the disk, said cartridge
receiver being linked to said first and second sliders and moveable between an

upper position and a lower position along a non-horizontal path when said éliders



| oadi ng end of the housing while driving the second slider toward the
renote end of the housing, and rotation of the tiller in a second
direction about the tiller axis drives the first slider toward the renote
end of the housing while driving the 34 second slider toward the cartridge
| oadi ng end of the housing; linking a cartridge receiver to said first
slider and to said second slider, said zgartridge receiver being tiltably
novabl e between an upper position and a |ower position along a vertical
path when said sliders are driven by said tiller; and while rotating said
tiller, tiltably displacing said cartridge receiver relative to the
housing initially about a first axis and -t hen about a second axis to engage
or di sengagedd @t {diflff. i n said cartridge receiver into or froma |oaded
position respectively to thereby reduce the force needed to renove a
magnetic cent r af CATIPPerAtively mesquiated weh dhiakilér oS a e ﬂgti 0 A

met hod of kigadinasapd; WAL9ag 32 & gi sk cartridge operatively a3sociated
with a dri \t/)ey;'nit havi ng- & “RauLitrgdwerand skidars movgsaidomiridge revatieand a
renot e endbeledent said hppec popitios iang: sdd @i sa fiL st ider in the housing
so that a fidmtifnga@iadng b ifst sLider is_&%wﬁgkééﬁ ?%é1§§HFF?ﬁ§% | oadi ng
end of the housingJg A 2ad SISk BRYE Brongisaid per-horiaginital grath so alttanent t he
rempt e end coftraliaibhisusclimgd rprmave 6 BG R lLder, Lo.the housing so that
a first engpf && Segong slhger ispa3%§§% ﬂeﬁﬁéﬂégﬁ??$d6@‘ﬂﬁﬁiﬁhg end of
the housing and @ second dif@"dfersheltes doendhen isdir raspeatilieacatiidghe r enot e
end of theidniogd agd rsovimgalhnyg saRNRGTHbS; fik end of a tiller to the
first sli deﬁreedgwgo swi ngapl y Mconnect;h!r)liggl'{;l)('srﬁasl aé'?l&‘eé%bd SAUERE thefeee to t he
second slider, so {HaA? aiS"YA! Beb fre thei spimtle immgaef ihié clbdp@tihgn about a
tiller axi$Mﬂmhm330t@&n&iH&&rﬁﬁéﬁ@kéﬁgﬁggthgg cartridge |oading end of
the housing while driving the second slider Toward the renote end of the
housi ng, and rotation of the tiller in a second direction about the tiller

axis drives the, fi fqdar r renote. end of the housing while
driving the . TITHe catdddR 10b ORGPk accorgmg to claim 22wherein thg

maximum distance between said upper position and said lower position of said
cartridge receiver is approximately 5Smm.

24. The cartridge loading apparatus according to claim 2 further including
a second door link rotatably attached to said base plate and wherein said
respective cartridge has a first side and a second side, said second door link
having a free contact end so that said cartridge receiver may receive said
respective cartridge with the first side of the cartridge facing up, and alternatively,
with the second side of the cartridge facing up.

25. The cartridge loading apparatus according to claim 22further including

a door link stop positioned proximate one of said slide channels, said door link
stop acting to position said at least one door link so that said free contact end
thereof is aligned with a shutter latch on the shutter door.



second slider toward the cartridge | oading end of the housing; linking a
cartridge receiver to said first slider and to said second slider, said 35
cartridge receiver being tiltably novabl e between an upper position and a
| ower position along a vertical path when said sliders are driven by said
tiller; while rotating said tiller in said first direction, tilting said
cartridge receiver relative to the housgng initially in a first direction
and then in a second direction to nove ‘a respective cartridge in said
cartridge receiver into a |l oaded position; and while rotating said tiller
in said second direction, tilting said cartridge receiver relative to the
housing initially in a first direction and then in a second direction to
nmove said resEect%Mgcggﬂ}rhq%F in said cartridge, receiver into an | oaded
position to tRereby® redics IHd S HPRE fred e Pb o g vt fartbarirdiedindiub of a

respect i ve fitstsdoof firdnstap peditished phBGRSE 01d bf sdiB8IRPERMALMSINAGCRLELNY to
includes a skirt portion that rides over said

cl ai ns8 WQFreithaid tillﬁr : t e

gear trai i oPH THEPRBYSUREH SroxRate it AP ¥ §aidridife Pornels. gaetr dowsfinksai d gear
train in pos hitog toaligres pREspYRIiGEREe B80St eAB of 2espRchR dddr fgewleadi ng
appar at us fqi use gﬁth a disk drive having a cartridge |oading end and a
remote end SUAIRG A} PP ERNUELER NG apparatus comprising: a base plate
having a first slider channel and a second slider channel; at |east one
door link rotatablx attached to said base plate, sard at |east one door

li nk having &7fr ed "EGATHIL 1R41iN9 PPRTatyt acspidirg tosidin abiwheseinsaidfied wi t hi n
sai d firstafd dabehd©BBANMKS ard Bladed il Shivilje 1o28M) B4 3f {h%faw gnd adj acent

the cartridge | oading end of the disk drive and a” renote end adjacent the
renote end of the disk drive; a second slider slidably contained within

said second sli derrighannghe S aSraANdaslddes AYING, At Nasd, end
adj acent thei artridge Jogding ndibf the é?sﬁéuygam1g7Whemm1When
the respective cartridge is unloaded from said cartridge receiver, each of said door
links rests against its respective door link stop so that each corresponding free
contact end is realigned to engage an inclined shutter door of another respective

cartridge upon loading thereof.

29 . The cartridge loading apparatus according to claim=2 7wherein the
shutter door of the respective cartridge is biased closed so that when said central
hub is removed from the spindle magnet, the bias action of said door links and the

shutter door will eject the cartridge from said cartridge receiver.



drive and a renote end adjacent the renote end of the disk drive; a tiller
having a first end and a second end, said first end of said tiller being
swi ngably associated with said forward end of said first slider, and said
second end of said tiller being swingably associated with said forward end
of said second slider, so that a first rotation of said tiller in a first
direction about a tiller axis drives ggld first slider toward the
cartridge |l oading end of the disk drive“while driving said second slider
toward the renote end of the disk drive, and a second rotation of said
tiller in a second direction about said tiller axis drives said first
slider toward the renote end of the disk drive while driving said second
slider toward the cartridge |oading end of the disk drive; a cartridge
receiver for receiving a respective cartridge containing a disk wth a
central hub and at | east one shutter door covering the disk, said cartridge
receiver being |linked to said first and second sliders and noveabl e between
an upper p@@ltl on and aNdaWﬁdigepl@Sdilhg@bp@cb@@@ar@s@%h@@'ék@l%ﬂEVIQ@th when
said sliders e driven b sai d t|IIer a cam operatively associ ated
with said?df ré‘F9‘~‘r iﬂﬂdfr& g9 r?& SEMPiel Pt SaishGertadged oading) apassis so t hat
when sai d danigisirgnd second sliders nove said cartridge receiver between
sai d upper position d saj ower._position, said cartridge receiver,

n
respective car@#ﬁﬁ&éﬁtﬁﬁ@V@9§kmﬁﬁﬂ@eb?%%ﬁméﬁFHaﬁ%ﬂ”ﬁdwpﬁr agNehat h so t hat

the central huidast dritcddonek fotltaly ¥@adh@ddo S4% BALENHRIDE] at 18 1dnat | east
one door llnk'p?ﬁ aligned to act upon the shutter door when said

respect i ved¥ %ﬁeQ?%W¢%€Bdéﬁaaﬁﬁvhﬁﬂeé$bﬁﬁ'%bld non- hori zontal path

thereby reducing t:ére  181cA PotafRBRIRE A oMMk Mate &id | t he
~spindle na@net @ﬁlleecogrdlﬁatlng Crmvgrrent S rE%utterggzghglgv\%ﬁ?g]the di sk

i s inclinel9 3ignedra angroeisalseracelyar Iicramban Seiss abieest eiergoomnlind @i m
22wher ei n jfRatd@@Xi mum di st ance between said upper position and said | ower
position of said cartridge receiver is approxi mtely 5mm

a first slider slidably associated with said first slider channel, said first slider

having a forward end adjacent the cartridge loading end of the disk drive and a
remote end adjacent the remote end of the disk drive:

a second slider slidably associated with said second slider channel, said
second slider having a forward end adjacent the cartridge loading end of the disk
drive and a remote end adjacent the remote end of the disk drive;

a tiller having a first end and a second end, said first end of said tiller being
swingably associated with said forward end of said first slider, and said second
end of said tiller being swingably associated with said forward end of said second
slider, so that a first rotation of said tiller in a first direction about a tiller axis drives
said first slider toward the cartridge loading end of the disk drive while driving said
second slider toward the remote end of the disk drive, and a second rotation of
said tiller in a second direction about said tiller axis drives said first slider toward
the remote end of the disk drive while driving said second slider toward the
cartridge loading end of the disk drive:

a cartridge receiver for receiving a respective cartridge containing a disk



24. The cartridge | oadi ng apparatus according to clainZzZfurther including

a second door link rotatably attached to said base plate and wherein said
respective cartridge has a first side and a second side, said second door
link having a free contact end so that said cartridge receiver nay receive
said respective cartridge with the first side of the cartridge facing up,
and alternatively, wth the second sidggof the cartridge facing up. 25.

The cartridge | oadi ng apparatus according to clainm24urther including a
door link stop positioned proximate one of said slide channels, said door
link stop acting to position said at |east one door link so that said free
contact end thereof is aligned with a shutter latch on the shutter door.
38 26. The cartridge | oading apparatus according to claim24further

i ncl udi ng"4thfq ?esfttfabgﬁ? and gk legs'nepduiitei ¢rsgopeng thadiskopaid eartdddal sl i de

channel s a@&,@erw%ke@qegah'fm§ ﬁh%@cmgﬂde%sﬁd mogé{atﬁgtb@tvs&% Q4 her of

said slide channels, each door stop acting t Ign a correspondi ng
free conta®peepesiten and edpeet FPQﬁélodcﬁb@ng # mkrtigaltfath whid titihe wheatciid on t he

shutter dqgjg fen b artridge | oadi ng apparatus according to claim
2 6wherein Searlst?‘%ldl’ sen ys%l-g?g%ond door links are biased toward cartridge

| oadi ng end of atchen efiesitivglyi asgociatgd witheaiddifienfodgatihg adid iflerebpar stidls
accordi ng . r t he L es ective c rtri.dge is.unl oaded
tﬁlgr %Jr%g‘tr?a? \A)Mé?\ s%\onﬁrw;acr}g s(%corsx%l epppeve |s? gg

from sai d car e receiver, @ ¢ Y& nst its
respect i vepedgeen Isaldkumemp)csmohrmtd e8¢ howar mmtnmndamgc:irrrm@e reoavact end is

cartrbdge oo Taaarger At 4R agHOAELad A8k loa Bl ARl ink ESRRTRMLT

accor di ng isandihed nelatvatoer spimdlé hmgnshamtiesn IGdISObn@fiod)rhmkl'tﬁsTmtglnée cartridge
IS biased cIo ed SQ entr romthe spindle

nov
magnet , the aﬁl Lz’a%onatc |SE rmgé\”gerb%%& rquﬁag’ea?ﬁg”‘i’%'s ingliig CF%I?J WY | | ej ect
t he cartrialgeg faidnegiadihatiatiarelgedo@eginedbrce needed to remove the central

hub from the spindle magnet while coordinating movement of shutter door when
the disk is inclined.

- . : . 7 :

) 31 . The cartridge loading apparatus according to claim3dwherein the
maximum distance between said upper position and said lower position of said .

cartridge receiver is approximately 5mm.

32 . The cartridge loading apparatus according to claim30wherein one of
said sliders includes a notched region and said receiver latch includes a
corresponding paw member so that when the slider with said notched is driven
toward the remote end of the disk drive, said paw member engages said notched
region thereby préventing further movement of the notched slider and holding said

cartridge receiver in the upper position.

33. The cartridge loading apparatus according to claim 32 wherein said

paw member of said latch receiver is spring-biased toward said notched region.




39 30 A cartridge |oading apparatus for use with a disk drive having a
cartridge | oading end and a renote end, said cartridge | oading apparat us
conprising: a base plate having a first slider channel and a second slider
channel ; at |east one door link rotatably attached to said base plate, said
at 4 east one door link having a free contact end and a | atch-release trip
| ug; a receiver latch rotatably attacheg)jto said base plate, said

| atch-release trip lug aligned to engage said receiver |latch when said at

| east one door link is activated; a first slider slidably associated with
said first slider channel, said first slider having a forward end adj acent
the cartridge | oading end of the disk drive and a renpte end adjacent the
renote end of the disk drive; a second slider slidably associated with said
second slider channel, said second slider having a forward end adj acent
the cartridgeq load]LJ{‘bg aerp J;e disk drive -and a renote end adjacent the
remote end of “the bl igvéoa Q?P‘P%?tuﬁé\%ﬂ@'“& ’Plcr'%'t“ 2Aywhareih saidecond end,
said fi rstpaymdn@ﬁbesranndlutjei laeslippRignglirfasil pgaddiy ! i d forwvard
end of sai d”felsl‘ st sI| Lﬁlpga:gd second endn@ gglrgbt%ﬂlﬁw%elgn

swi ngabl y BEESEPRIEYS p[”?‘?% fer B idativrirmenérices aliding everehchsitheien, so t hat
a first robetingynendageahereby Ma@taihing@afdl IIer axis
drives said first slider }t,ovvard tﬁe cac{aﬁl?%égg%lg%é ﬁﬁ'gebeéi"t rgf}g & di sk
drive while driving said second slider toward the renote end of the disk
drive, and a 3gconthd &draidbe M n di r.ecti on about
said till er )?’:%s drives Sgl d fFr}gs%@dsaq?tggé%,:ﬁsﬂmﬁgé@ﬁﬁ@% rpolree d"of the

di sk dri veSHUhI9BeteieREIess inseges ino §EFIF1@éﬁrldmcdwemhlle(:lanmé uplge | oadi ng
end of thepgHisdn, @aidva; Iea’%t%ﬁé l e respective
cartridge ‘():ont ai ning a disk %bidlgﬁ( Se% a t}ég{)l or a{hehe‘% d'rﬁﬁ 'i} %E& one

shut ter doE?r’eatS@vtéP|"1‘ﬂg'”ﬁ%éa'€|f§¢@'V6§d$tdh ¢adisenglpe said slipping surfaces and

allow said cam to drive the notched slider toward the cartridge loading end of the

disk drive so that the disk is tiltably loaded onto the spindle magnet.

36.. The cartridge loading apparatus according to claim 35 wherein said
receiver latch includes a vertical surface aligned with said latch-release trip lug,

said receiver latch rotating when the trip lug engages said vertical surface.



receiver being linked to said first and second sliders and noveabl e between
an upper position and a | ower position along a vertical path while tilting
when said sliders are driven by said tiller; a camoperatively associ ated
with said tiller for rotating said tiller about said tiller axis so that
when said first and second sliders nove said cartridge receiver between
said upper position and said |ower posiption, said cartridge receiver,
respective cartridge, and di sk nove along said vertical path so that the
central hub is inclined relative to a spindle nagnet, said at |east one
door link being aligned to act upon the shutter door when said respective
cartridge is inclined and noving along said vertical path thereby reducing
t he force?need_q to renoye éhe Sentral hub fromthe spindle mgnet while
coordi nati ng nmdvement of " SHUIIEEM0YEGAPRARIYS PPhESEvitKa gk Priva havi® 3. 1.. The
cartri dgeal eatlidag lapgiag aindsa@f aotetHong ¢he 6hiai @gr@@\g@%gfjigg thBardigxi mum

di stance between said upper position and said |lower position of said
cartridge “PECE@r is approximately 5nm 32 . The cartridge |oading

appar at us accog 8abgplate GhAhJTB ARSI RROMG Bhd aSRicnsbidlgRal MG udes a

not ched regi on znd iggd_recelven | atch includes a correspondi ng paw nenber
so that when tRA&EPIFEFIGROMPSSasRter ithsald first shidgnebanng! trst slidef enpt e end

of the di slavilia/Rrwsai chdPAsERIRRY cLNEEIRGTRY i her eby
preventing fu?ther novenent of thé:notgﬁeddiﬁ%%g$&2ﬁgqﬁ§fgﬁgdﬂgg§d

cartri dge 'PBE ¥t adipcamhasspvite pekptthesliskaBiveThe cartri dge [ oadi ng

appar at us accoadieREnd QlideraiidiA, WheLE hdai oREY, idatch
receiver is spri _r?g-rt])i as|e(§ tlovvard sal ?j&n@ﬁ:%%'gg%gaﬁ%n. ﬁf%'ﬁl& %‘fke cartridge
| oadi ng apigapR sliseabeinaln frywad eldzidincent e erdiidges madingandns theedisk ncl udes a

Surface, oo d oo e P AL b R iyl Bt §P B gty P
engage t heanslnecand aliddrahayng aindtahdptmeditperaimcei ver in the upper position.
a bias coil arm rotatably secﬁred to said base plate, said bias coil arm
including a bias coil assembly and having a lever arm extending therefrom, said
lever arm being engagable with said notch in said one of said first and second
sliders so that when said one slider is activated, said bias coil arm turns to
correspondingly position the bias coil assembly relative an information storage disk
having a central hub;
a tiller having a first end and a second end, said first end of said tiller being
swingably associated with said forward end of said first slider, and said second
end of said tiller being swingably associated with said forward end of said second
slider, so that a first rotation of said tiller in a first direction about a tiller axis drives
said first slider toward the cartridge loading end of the disk drive while driving said
second slider toward the remote end of the disk drive, and a second rotation of
said tiller in a second direction about said tiller axis drives séid first slider toward
the remote end of the disk drive while driving said second slider toward the
cartridge loading end of the disk drive; |



35 The cartridge | oadi ng apparatus according to claim34 wherein when

said respective cartridge is inserted into said cartridge receiver while in
t he upper position, said at |east one door link begins to rotate thereby
directing said latch- release trip lug into said receiver latch to

di sengage said slipping surfaces and allow said camto drive the notched
slider toward the cartridge | oading endgpf the disk drive so that the disk
is tiltably | oaded onto the spindl e magnet. 36- The cartridge |oading
apparatus according to claim35'. wherein said receiver latch includes a
verti cal surfacgcgrL(riiqgg%ed wWth said latch-release trip lug, said receiver

| atch rotating Wieh THe EPYY PUGCeNfagessesitide vatidgealonsitif@re.dide 37. A
cartri dge lse@déaryidappateitersoding (ibsey i 4.5 i rive having a cartridge

| oadi ng eng and a remote end, @S'Esai O_I.car%a{r?(ij gbsg aﬁgas%fz%dea %é? Sgﬁé'“a@brrpri si ng:
a base plate having 4°F7 AEUPRET Betitighamhellowerthaitoecossy shide shignnel ; a
first sli dwhes:lsiadahldyérgag,@czﬁiv@p,%g M fesai d first slider channel, said first
slider having a forward end adjacent the cartridge |oading end of the disk
drive and a refiGE® DFPHEYAseptiatedaitheabttdleehdrondtinghaidtiiskasli 8y @ second
slider sli ditddaxiass ot ahe It i nd,slider channel, said second
slider having a forward eﬁgmgdf}?gti%‘rﬁjse? ggégdrptr? MPYE speheaTtigoemerebfert he di sk
drive and geﬂé‘?ﬁﬁ &3idnEPRRY;j Ak fwarheositemst saendartidgehcdivek @EpdGiveone of
said first canidheSaRQN ' ing.a notch formed therein; a bras coil
ar m r ot at abl r%becurgdgtk?‘ds\%?%&b&;%\é& ﬁ%é%aé,pa 10 LB'i the ceifal hep i inglimettudi ng a
bi as coil é%'é%‘f?o‘Pf whinfle BAgnet far loedieg aad imxtieg dhagisk nferr@sr{mhé,%gyd | ever
arm bei ng eagaga 1 i in sai e of said first and’second
sliders so that %gorq%gl& ontg r%%‘??etrhei°§”§%'ﬁ]“\%2i°é‘&ifhess&if@'Ebflnagneiovhilear m tur ns
to corresSBAEITTREING posimdrdof biae coil asserabll wansgarhlsy rel ative an information
storage disk having a central hub; a tiller having a first end and a
second end, said first end of said tiller being

- The cartridge loading apparatus according to claim37 wherein the
maximum distance between said upper position and said lower position of said

cartridge receiver is approximately 5mm.

39. The cartridge loading apparatus according to claim 37wherein the bias
coil assembly moves a maximum distance of approximately 9mm.

40- The cartridge loading apparatus according to claim3 7wherein the bias

coil assembly is mounted to a bias coil flexure which is mounted to said bias coil
arm.

41. The cartridge loading apparatus according to claim 37 wherein said bias

coil arm extends across said base plate and is rotatably secured thereto against

bearing block means for reducing friction associated with rotating said bias coil
arm relative to said base plate.



swi ngably associated with said forward end of said first slider, and said
second end of said tiller being swngably associated with said forward end
of said second- slider, so that a first rotation of said tiller in a first
direction about a tiller axis drives said first slider toward the
cartridge |loading end of the disk drive while driving said second slider
toward the renote end of the disk driveg4and a second rotation of said
tiller in a second direction about said tiller axis drives said first

slivder toward the renote end of the disk drive while driving said second
slider toward the cartridge |oading end of the disk drive; 43 a cartridge
‘receiver for rece|V|ng a respective cartridge containing the disk, said
cartridge receiy being |inked to said first and second sliders and
tiltably rmveﬁé %(%@ﬁeé??q{tﬂpéﬁp%@}ﬁﬁ@F@?fd@ﬁdoéﬂal"ﬁ\ﬂérwmglrt $at al ong a
vertical psddin vmcsk Hrtdhs S Y ler, a :
operatively asgom at ed vmst hagtgszaﬁa% gﬁb‘%lig%oﬁo?éaﬁﬂstaggl g&tjreﬁl tgr gﬂabout sai d
tiller axi©rssPPPARI fAES" 8Byl basesklatgnd second sliders nove said cartridge
recei ver between said upper and | ower positions, said cartridge receiver,
respective cartridge, and disk nmove along said vertical path so that the
central hub is 4thi"ler?@ﬂ”d@Qa'Pa@'P@épmajatas§p¢qndihetth@nét7Wherrelr1 sadibiag and

unl oadi ng &chﬁas%%lyt@@5%%.5&&&@&%9% dlgag&'f;n%t EQEmB%%%%hE‘@ﬁQ%%v%E? fenove
the central hub from the "spindl e magnet atrng novenent of

bi as coi |l R¥GEhBIgERE Pﬁhﬁﬁékd’i"% SagidiasTenl ﬁaembiydgwwemaﬂpntg tapp@kat us
accordi ng gﬁbégﬁgﬂn§ﬂnmggﬂ@;pnhggan I mum di stance between said upper
position and said |ower position of said cartridge receiver is

approxi mately 5mm 39. The cartridge |oading apparatus according to

cl ai nB7' whereln h i S X|.um.di st ance of
approxi mately 9ﬁ%mqﬂg‘§§9%§9339?§‘§§g §§¥ﬁ§m§ ggrgfﬂgbaci%FH\ to clainB
7wher ei n t Reritg-bigs of siid lassecmbahgsemblmlewvbexdn’teob;ammrastndrmétwéé:e>surde which is

mount ed t Ong@n%nlal s%?d FeQ/er arm wWen said tiller moves sald one slider toward another
end of the disk drive, said bias coil assembly thereby being raised above the disk

when it is tiltably removed from the spindle magnet.



. The cartridge |oading apparatus according to claim37wherein said bias
f:%il arm extendg across gai 8pbase plate and is rotatably secured thereto
agai nst bearing bl ock neans for reducing friction associated with rotating
said bias coil armrelative to said base plate. 44 4 2 The cartridge
| oadi ng apparatus according to claim4 1 wherein said bearing block neans
includes a pair of bias coil clanps eachisecured to a corresponding corner
of said base plate. 4 3. The cartridge |oading apparatus according to
clainB 7wherein said bias coil assenbly is spring-biased toward the disk
so that as said one slider is noved toward one end of the disk drive, said
bias coil assenbly is |owered onto the disk tthrough Sn opfg iP;}LELSIn t he

ri dge. 44 . e cartrjdge. ] oadi ng apparatus according t :
\?\/ﬁ; ei ngt he sprll-ﬁg- bi as %?%5498 cfﬁdé{% PRI OENR With 3 disl drivedrayingy
i nteraction detriggenosdingl endoirh aaiehoddlicdd! géﬁ_@rcaa{,igbgm%ﬁqagggyauser_ moves
sai d one slider .toward another end of the disk drive, sa Ias coil

assenbl y tﬁ%rp%ilm%ei ng rai sed above the disk when it is tiltably renoved

fromthe spindl ebasgplate hdbng 4 it s 3hhhidi9Rq QALY ARPELALYUS for use
vvirth a di sE dri vegf\‘é%i ne a cgartlri glge | oadi ng er?%'%an@gsét rempt e end, said

cartridge | oadi M§PEpiParidaky supsaiing 3ifng ackalnisspblyealagengladvd ior st sl i der
channel andaid ereqnte 3bd rdeverERINE} an irﬁ@rﬁ%igﬂ%for%é ﬁ%?lg‘y’}’SUpporthg a fine

d ing 'a
actuator assenbly carriage relative to sail ase p _09 MoV nt over
an infor ma?'FB'n storage disk having a central hub; a parking armrotatably

secured 1o sai dafpasanghah foRRN] s td Oy BLE pRKL Snoqdl daRALKI RO arm

ng ar
including a |linking end and a pressing e 1Nng upo .{ R FY ne
act uat or aéélénﬁl@p%fémﬂiaé@é@cludmg a linking end and a pressing end for acting upon

the fine actuator assembly carriage;

a first slider slidably associated with said first slider channel, said first slider
having a forward end adjacent the cartridge loading end of the disk drive and a
remote end adjacent the remote end of the disk drive:

a second slider slidably associated with said second slider channel, said
second slider having a forward end adjacent the cartridge loading end of the disk
drive and a remote end adjacent the remote end of the disk drive, one of said first
and second sliders having lug means formed thereon for engaging said linking end
of said parking arm; '

a tiller having a first end and a second end, said first end of said tiller being
swingably associated with said forward end of said first slider, and said second
end of said tiller being swingably associated with said forward end of said second
slider, so that a first rotation of said tiller in a first direction about a tiller axis drives
said first slider toward the cartridge loading end of the disk drive while driving said
second slider toward the remote end of the disk drive, and a second rotation of
said tiller in a second direction about said tiller axis drives said first slider toward

the remote end of the disk drive while driving said second slider toward the



a first slider slidably associated with said first slider channel, said
first slider having a forward end adjacent the cartridge |oading end of
the disk drive and a renote end adjacent the renote end of the disk drive;
a second slider slidably associated with said second slider channel, said
second slider having a forward end adjacent the cartridge | oading end of
the disk drive and a renote end adj aceh¢ the renote end of the disk drive,
one of said first and second sliders having |lug nmeans forned thereon for
engagi ng said linking end of said parking arm a tiller having a first end
and a second end, said first end of said tiller being sw ngably associated
with said Fo¥idas Paghe o1 ofaheldikdsres i der and sai d second end of said

tiller being s t sal ai d second
slider, so ? hay%a? ?é%s/{e%régtg g'ltoﬁt)e%ggwgsagﬁeap?ﬁ 'T’?@? c{geacof‘ ar”g‘t‘g & & i on about

a tiller aséigcartidassrecswpubéing dinkedd tadsaid finsnaind delend aliddrs dge nth@q?i ng end of

t he di sk ivin sald sec slider toward the renpfe end of
t he di sk g'%lbg%b\{%%%&g%e\éo ?rbﬁmgﬁqo‘g%r RPSYQ &lpng A varticabe#Bl directi on

about sai dwhén sad skdars ady dnves ts/aela(ﬂj filierst slider toward the renote end of

the disk drive i L Vin sal cond sljder toward the 46 cartridge
| oadi ng end of a\t,%nL %?egrﬁ{'vcﬁl e %gé“f"?‘ SAaer o Etatng et tilesakauysalg a

r espect i vetilearkisisdgeatothenaian firgt adeseionl slid&ainsbveddid bé’r%g%%@én & bei ng
i nked to |d flrs and seggnd sliders and tiltably novéable between an

upper posi |8'r?e3nsc?' YPBWe AoVl BRSHYngal Garttdearegsiven rerpestivea; d

sliders areardldgveandhyslerawb Ialbhd; 8diid vartiearpaesy &bt M@'cﬁn@ﬁ%ﬁ'n&%@ﬂx off th said
tiller for tatln about said tiller axis so that vvhen sai d

first and sé dﬁdc’?gﬁpd@% "??8\'78‘ {Séi‘cﬁ’d{f‘&r%r?q ‘dfé%acf'%éle\/@ﬁk theseaneldrretwi d upper

and | ower pasicihigans forsainde8ed td g e BE &I BE) hi i ge, and
di sk nove akgeng %I d vert |ecal pat h seo thgt t he bggﬁﬁﬁgia\éﬁung%amdph% i ned

relative t¥ BRI g rarent BFthP(ﬁaalaﬁ@a@tﬁéS%ﬂw@adamgge heintkraktianher eon
t hereby refstgd parkindea ok @es2188Hedf LQd HERTRKE s'égc?nocg@teF hub from the

spi ndl e magnet.

46 - The cartridge loading apparatus according to claim_45wherein the
maximum distance between said upper position and said lower position of said

cartridge receiver is approximately Smm.

47 - The cartridge loading apparatus according to claim4 5wherein said
linking end of said parking arm includes a jaw member having a first side and a
second side which straddle said lug means so that when said one slider is moved
toward one end of the disk drive, said lug means engages one of the sides of said
jaw member thereby rotating said parking arm about said parking axis so that the
pressing end of said parking arm acts against the fine actuator assembly carriage
which is thereby moved away from the cartridge loading end of the disk drive

allowing said respective cartridge to be loaded therein.




whi | e coordi nati ng novenent of the fine actuator assenbly carriage by
interaction of said parking armwith said one of said first and second
sliders. 46 The cartridge | oading apparatus according to clairn45wherein
the maxi mum di stance between said upper position and said | ower position
of .said cartridge receiver is approximately 5mm 47 . The cartridge

| oadi ng apparatus according to claim4 bywherein said linking end of said
parking armincludes a jaw nenber having a first side and a second side
whrch straddl e said |ug neans so that. when said one slider is noved toward
one end of the disk drive, said | ug neans engages one of. the sides of said
j aw nenber thédeby Tret edririge S8hdind abkhnd, 2L ' rking axis so
that the ﬁ.r E.ssi ng (\%d' of said paér)klbgg arsm{%?gﬁigoa?'%@%f% ereinsaid o yat or
assenbl y caffi'age PIEPaENg BT Eudes\iedwanepbén avingreficasite iadgea | oadi ng
end of the sdtskd sloé VRichdbaik RigSad LiVgesartridge to be |oaded
therein. 47 48 The cartridge | l()ag?ﬁ‘éa%g%%g&aat ‘G’se%%'Sr"&F%Ed%fés EY4PHu5wher ei n
sai d |i nki igvalPrsrendaf herdiskdnivg. sidugmotardesigagpavnasithesidbavi sgqa first
side and a jaw aeRshr 8o A ShTk : id | means so that when said one
slider is noved toward %%:ta leﬁ§ g?&?bhgg %%%Eb%‘#iq"\z?g,paé‘ﬁf‘%af"ﬁéoﬁ%%mgeengages
one of the RPHRAI 1d bsald ppeingrasmbiedisenhegabifomab@fihdgotaiod afgkhipg arm
about sai d @asidd@nidkiis trsQett .pressing end of said parking armis

di sengaged fr oﬁ t he fine aecty}t]?ltog;relaggs"g({%ewe'ggr'?‘?‘éeg@oﬁﬂiséﬁ ganhir eby

al | oned to SiABRYEHRRAENG: nove al ong said neans for slidably supporting.



