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a.  Field of the jovention

The present invention relates to data storage systems of the type
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that include a housing having an opening for receipt of a removable disk
cartridge in which an information fecording medium is mounted for
protection. More particularly, it relates to a cartridge loading apparatus for
loading é removable disk cartridge onto and for unloading a removable disk
cartridge 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 becominé an increasingly popular means
for meeting this expanding demand. These optical data systems 'provide
large volumes of felatively 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 fir_st
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 recordipg
surface of the material above its Curie Point--the point at which the
material loses |ts rh_agnetization and accepts the magnetization of the
magnetic 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 environrﬁent, information may be
recorded on the disk in the form of "pits” on the recording medium.

Subsequently, when the operator desired to reproduce or read the
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reflected from the disk surface in a manner indicative of the previously

recorded information due to the presence of the previously formed pits,
and the previously recorded information may thereby be reproduced.

' Since the laser may be tightly focused, an information processing system
of this type has advantages of high recording density and accurate
reproduction of the recorded information. '

The components of a typical optical system include a housing with
an insertion port through which the user inserts the récording 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 turntable 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 desiréd
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 néceésary
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 example, standard optical disk

systems may use 5 % inch disks, and these optical disks may or may not
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the disk onto a loading mechanism, using care to prevent damage to the
recording surface.

Alternatively, for purposes of convenience and protection, a disk
may be mounted within an enclosure or a cartridge that is itself inserted
into the insertion port of the drive and is then conveyed to a
predetermined position. These disk cartridges are well known in the
computer arts. The disk cartridge comprises a 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 tébs
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
contact 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, pel.'mits 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 thé disk from a spindle. C.'onventional loading and unloading
devices vary depending upon the type of disk being used. A conventional
disk loading and unloading systein that uses disk cartridges is typically
capable of automatically transporting a disk cartridge from a receiving port

" onto the spindle. When the disk is no longer required, a conventional disk

loading and unloading system automatically unloads the disk from the
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operation of thhraBle)yR6RaIRdS the turntable. When the disk has been positioned
| above the turntable, the disk is lowered vertically, perpendidular to the
face of the turntable, onto the spindle. Once on the turntable, a spindle
magnet attracts the disk hub fixed to the center of the media, thereby
clamping the disk in a rotatable condition for read-write operations.

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 ihe
player. When th'e disk is thus lifted 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.
unfoading apparatus vertically; lifts the disk cartridge to break the magnetic
force between the spindle magnet and the disk hub, the electric ejebtion
motor must Qenerate a large load to effect removal of the disk cartridge.
Consequently, whén an operator opts to use the electric ejection system,
a large motor having a large torque is required to generate sufficient
vertical lifting force. Space must be reserved in the system housing to
accommodate this large motor, thereby increasing the overall size of the

housing for the cartridge-loading apparatus. In addition, the large motor
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surface when dige caifiige and yet be small enough to be conveniently used in

conjunction with a personal computer, optical disk drives must use
compact and carefully located mechanical and electrical subsysterﬁs.
With this in mind, it is desirable to reduce the size of the required
ejection motor. One way to effect this resuilt 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 possiblie 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 and assigned to Laser Magnetic Storage International. 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 of 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-desc.ribed problems and
disadvantages have been considered and mitigated.

Another object of the present invention is to provide a disk loading
and unloading apparatus that is able to reduce the load required from a
disk ejection mechanism.

In order to achiéve the above and other objects of the present

invention, there is provided a cartridge loading and unloading apparatus for
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the first slider, and the other of which is swingably 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 loading end of
the drive unit while driving the second slider toward the remote end of the
drive unit, and rotation of the tiller in a second direction about the tiller
- axis drives the first slider toward the remote énd 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 Descriptién 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;

Figs. 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 betweén
these features; |

Figs. 5A-5F comprise elevational and isometric views of a tiller;

- Figs. 6A-6C comprise elevational and isometric views of a left

slider; | |

Figs. 7A-7E comprise elevational and isometric views of a right

slider;
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the optics used to focus the laser beam on the data track of the optical
disk;

Fig. 9B is an elevational view of the fine actuator assembly carriage
parking arm in two positions, one drawn in phantom, showing its action of
parking the cérriage 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 drive 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;

Fié. 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 opened by the left door link to reveal the surface of the optical |
data storage disk;

Figs. 12A-1 2B are isometric views of a latch that holds the
cartridge receiver in the up position; )

Fig. 13 is an isdmetric view of a bias cbil 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 vie\'lv of a pivot bar or rail that rotatably
supports the bias coil assembly; .

Fig. 17 ié an isometric view of the bias coil assembly flexure to
which the bias coil assembly is mounted and which is in turn mounted to
the pivot bar depicted in Fig. 16;

Fig. 18 is an elevational view of the right side of the cartridge
receiver and the cartridge _il:lst before initiation of an cartridge-eject cycle,

depicting the disk mounted in operating position on the spindie;
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_ 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. Referring 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 instant
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 1'3, which is of a
conventional type, comprises the folloWing primary. components. [ts 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 forward-
facing label end 34. In the preferred embodiment, the forward-f.acing 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 surface 31 and the lower planar
surface 32, and the cartridge further comprises a rear wall 38 {shown in,
for example, Fig. 19) extending between the upper planar surface 31 and
_the lower planér surface 32 parallel to the forward-facing label end 34.
Near the label end 34 of the side walls 37 are channels 40 to
accommodate cartridge locating pins 43 (Figs. 3A-3B) located on the base
pllate 46. '
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When the shutter 49 is open, it rests in a recessed portion 52 of the upper
planar surface 31. Since the disk drive 10 of the preferred ‘embodiment
reads two-sided disk cartridges 13, a similar shutter and 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 relevanf arts, the disk
14 may be formed as a rigid substrate having a magnetic material coating
thereon. Embedded in the magnetic material coating are tracks in the
form of concentric or spiraling rings. The magnetic coating 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 magnetic transducers,
'typically referred to as heads. At the center of the rigid substrate is the
metallic disk hub 15.
Reférring now to Fig. 2, the primary component groups within the
disk drive 10 of the instant invention include the following. There is a
bottom housing 16 in which a base plate 46 rests. In Fig. 2, the spindle -
motor 61 is shown mounted on the base plate 46. The spindie 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 instant 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 below. A
parking arm 79 is also depicted in Fig. 2 in its position above the left slider
70. The cartridge receiver is shown generally at 82. Also shown in Fig. 2
are the left door link 85, the right door link 88, and the receiver door 91,
each of which is pivotally attached to the cartridge receiver 82. The drive
face plate 19 is depicted in front of the cartridge receiver 82. Finally, the

rotatable, magnefic bias coil assembly 94 is depicted attached to the bias
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generate suf{gGhetided R Wi’ 63 and a back wall 106. On the inside base of
the bottom housing 16 are four mounting stations 109 to which the base

~ plate 46 is 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 blate 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 thé 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 Iéft outer
side wall 115, a left inner side wall 118, a right outer side all 121, a right
inner side wali 124, and a rear vertical wa" 127. The left and right outer
side walls 115, 121, respectively, each comprises 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 lift pin 139 (Fig. 10B) of the cartridge receiver
82.
The two cartridge locating pins 43 are positioned near the forward -

ends of the left and right outer side walls 115, 121, respectively. These
locating pins 43 are adapted to engage the cartridge channets 40 (Fig. 1).
When the pins 43 are located in the channels 40, the pins 43 hold the
disk cartridge 13 and prevent it from moving both laterally (i.e., side-to-
side) and longitudinally (i.e., forward and backward).

The spindle motor mount 142 is molded into the bottom of the base
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" The base plate 46 has various 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 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 s._ide wall 124 and the right outer side wall 121,
and rides in the right slider channel 157. The left and right sliders 70, 73,
rgspectively, may be held in their respective channels 154, 157 by, for .
example, "ears” on the spring clips (not shown) that hold the spindle
motor 61 in position on the spindle motor mount 142.

_ At the end of the right slider channel 157, adjacent to the rear
vertical wall 127, a socket 160 is formed in the base plate 46 where the
rear of the right inner side wall 124 merges with the rear of the right outer
side wall 121. This socket 160 accommodates the pivot pin 163 (Figs.
12B and 12A) of the receiver latch 166. The receiver latch 166 has a
vertical surface 169 (Fig. 12B) upon which a latch-release trip lug 172
(Figs. 2 and 11A-B), which is fixed to the rfght door fink 88, impacts to

release the receiver latch 166.
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184 (Figs. 4, 9A-B, and 11A-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.

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 comprises 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. The 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 76 in the left slider channel 154.

Fig. 9A shows the carriage 184 which supports the fine actuator
assembly and related optics used to focus the laser beam on an
information track of the optical disk surface. The fine actuator assembly
carriage 184 in particular is of the type employed in the OMA opticél drive
sold by MOST, Inc., the assignee of the presént invention. As understood
by those of ordinary skill in the art, carriage 184 contéins a 45° mirror
(_not shown) which redirects a laser beam genérated in optics module 189
up through a fine actuator motor-driven focusing lens (not shown) onto
the surface of the optical disk. In the perspective view of Fig. 9A, the

support rails 208 upon which carriage 184 rides are partially revealed.
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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 slidef 70, holds the carriage 184
toward the rear of the drive. This condition is illustrated in Figs. 4 and
11A-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 179 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 79 in these positions, the carriage
184 is not influenced by the pressing end 193 of the parking arm 79 and
may move freely above the disk 14 in the disk drive 10.

The ejection mechanism 67, which may be seen to best advantage
in Figs. 2 and 4, comprises the following key features. An ejection motor
208 powers the ejection mechanism. In particular, the ejection motor 208
powers a gear train that powers the output cam which, in turn, forces the
tiller to rotate in a first direction (counterclockwise in Fig.' 4), thereby
ejecting a disk cartridge 13 from the disk drive 10. When user initiates
the ejection process, the motor 208 drives the worm gear 211. The
worm gear 211 is fixed to the central shaft of the ejecﬁon motor 208.

This worm gear 211 drives a first large gear 214 about a first axis 217.
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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. 5A-5F
and Fig. 4. The tiller 76 is pivotally attached to the base plate 46 by the
tiller axis 148. A tiller-spring hook 238 is molded on the SIend_er portion
of the tiller 76. A tiller spring 241 (Fig. 4 ) is attached between the tiller-
spﬁng hook 238 and the tiller-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 tiller gear train and thereby helps to contain the
ejection gears in position on their respective gear axes. The end of the
tiller near the tiller skirt 244 comprises a U-shaped jaw 247, and the tiller
end remote from the skirt 244 comprises a similar U-shaped jaw 250. .
The U-shaped jaw 247 fits rotatably around the cylindrical connection post
of the left slider 73 (Fig.' 6C). Similarly, the U-shaped jaw 250 of the tille}
76 fits rotatably around the cylindrical connection poét 256. (Fig. 7E) of
the right slider 73.. The tiller 76 is thereby pivotally connected to the
forward ends of the left and right sliders 70, 73, respectively. In addition,
since the left and right sliders 70, 73 are held in their respective slider
channels 154, 157 by the spring clips (now shown) which also hold the
spindle motor 61 in position, the tiller 76 is held on the tiller axis 148 by
the interaction between the U-shaped jaws 147, 150 and the cylindrical
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R {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 éartridge 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 fight 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 comprises a cylindrical connecting post 253 on
its forward end. A parking arm lug 205 exists on a fist recessed portion
259. The parking arm 79 slides along the first recessed portion 259 of
the left slider 70 under the influence of the lug 205. An S-shaped slot
262 is formed into the left slider 70. When the left slider 70 is in position
in the left slider channel 154, the S-shaped slot 162 opens toward the left
outer side wall, adjacent to and behind the left vertical slot 130. When
the cartridge receiver 82 is in position around the base plate 46, the left
lift pin 136 (Fig. 10A) of the cartridge receiver 82 rides in the left vertical
slot 130 of the base plate 46. The left lift pin is longer than the left outer
side wall 115 is thick. Therefore, the left lift pin 136 projects through the
left vertical slot 130 and rides in the S-shaped slot 262 in the left slider
70.
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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. 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 reaching 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 notch
268 rece.ives the lever arm 275 of the bias coil arm 97. This lever arm
275 rotates the bias coil arm 97 depending upon the position of the left
slider 70, and in particular, the position of the notch 268. The displaced
portion 272 of the left slider 70 rides in a recess 278 (Fig. 3B} in the left
outer side wall 115 of the base plate 46. .

Referring now to Figs. 7A-7E, the features of the right slider 73 will -
be presented. As stated above, the tiller 76 is connected to the right
slider 73 via the cylindrical connection post 256. The right slider 73 has.
an S-shaped slot 281 formed therein. This S-shaped slot 281 is a flipped
version of the S-shaped slot 262 in the left slider 70. This may be seen to
best advantage in Fig. 2. In Fig. 2, itis apparent that, when the sliders
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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 is 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
direction. The flipped mirror image design of the S-shaped slots 262,
28i , however, insures that the left and right lift pins 136, 139,
respectively, are held at substantially the same vertical height above the
bottom of the base plate 46 at any barticular time. | _

Still referring prirharily to Figs. 7A-7E, the right slider _compriées the

- following additional features. A recessed portion 284 is present on the
top surface of the right slider 73. A pin (not shown) may be mounted
horizontally across the right slider channel 1567 so as to slide along the
recessed surface 284. The horizontal pin sliding along the recessed
surface 284 would limit the maximum forward and rearward travel of the

right slider 73 since the horizontal pin would hit the edges of the recess
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When the tiller 76 rotates in the first direction (counterclockwise in,
for example, Fig. 9B), driving the right slider 73 rearward in the right slider
channel 167, a latching action takes place between the paw 290 of the
receiver latch 166 and the raised portidn 293 of the right slider 73. In

. particular, the first slipping surface 296 (Fig. 12A), which is located on
the paw 290, slides past the second slipping surface 299 (Figs. 7C and
7E), which is on the raised portion 293 of the right slider 73. When the
surfaces 296, 299 slip past each other, the paw 290, which is spring-
loaded in the direction indicated by the arrow 302 in Fig. 12A, enters the
notched region 287 of the right slider 73, which holds the right slider 73
in the rearward positiori and, consequently, holds the cartridge receiver 82
in its uppermost position. When the cartridge receiver is in this position,
any disk cartridge 13 in the drive 10 would be ejected, or, alternatively, a
disk cartridge 13 could be loaded into the disk drive 10.

The S-shaped slots 262, 281 in the left and right sliders 70, 73,
respectively, play a significant role in generating the peeling action
accomplished by the instant invention when loading a disk cartridge onto
and unloading a disk cartridge from the spindle motor. This role of the S-
shaped slots 262, 281 in facilitating the peeling action generated by the
instant invention is discussed further below.

‘Referring now to Figs. 10A and 108, the cartridge receiver and the
components attached to it will be described. ‘The cartridge receivef 82is
a one-piece, injection molded piece of plastic to which the left door link 85
(Fig. 2) and right door link 88 are added.  When the disk drive 10 is fully
assembled, the cartridge receiver 82 rides on the outside of the left and
right outer side walls 115, 121 of the base pla;te 46. 'Thg cartridge
réceiver 82 travels vértically up'and down as the lift pins 136, 139 move

up and down as they follow their respective S-shaped slots 262, 281.
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imaginary lateral axis passing through the left and right lift 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 instant
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 imprbper 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 inserted
correctly, with its rear wall 38 entering the disk receiving 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 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. _

The rear wall 317 of the cartridge receiver 82 has a notched region
320 formed therein. This notched region permits the Iatéh-releasg trip fug
172 (Figs. 11A-B) fixed to the right door link 88 to impact the vertical
surface 169 (Fig. 12B) of the receiver latch 166. Since the left and right
door links 85, 88, respectively, are rotated toward the rear of the disk
drive 10 as the disk cartridge 13 is inserted in the cariridge receiver 82, as
the disk cartridge 13 approaches full insertion, the trip lug 172 trips the
receiver latch 166 by pressing against the vertical surface 169 to rotate
the receiver latch 166. This rotation of the receiver latch 166 frees the
paw 290 from its latched position around the raised portion 293 of the
right slider 73. When the receiver latch 166 is tripped in this manner, the

cartridge receiver 182 can be lowered, placing the disk cartridge 13 in
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rear corners of the cartridge receiver 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 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 cartridgé 13 is inserted with its other 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 door link stops 329, which are integrally formed as part of the
cartridge receiver 82. These door link stops 329 insure that the free ends
332 of the door links 85, 88 are properly positioned to release the shutter
latch and open the shutter 49 as the disk cartridge 13 is inserted into the
drive 10.

Fig. 11B shows the disk cartridge 13 inserted into drive 10 to a
depth such that free end 332 of door link 85 has begun to open shutter
49, revealing the surface of optical disk 14.

Referring now to Figs. 14-17, the rotatable, magnetic bias coil
assembly 94 wiill b_e more fully described. The bias coil assembly 94 is
used during writing and erasing operations of the disk drive 10. The bias

~ coil assembly 94 comprises a steel bar 335 wrapped in a coil of wire 338.
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the disk 14. When the disk 14 is rotated under the bias coil assembly 94
by the spindle motor 61, it is possible to genérate 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 housihg 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 slider 70 tolift and lower the bias coil assembly 94. Since the lever
arm 275 engages the notch 368 in the left slider 70, the left slider 70
controls when the bias coil assembly 97 is rotated onto or off of the disk
cartridge 13. | '

The bias coil assembly- 94 may tilt or rotate about a point 353 near
its center, and it is spring-loaded downward. In this manner, the bias coil
assembly 94 can remain parallel to the disk cartridge 13 when in the down
condition (i.e., the position depicted in Fig. 18, wherein the disk cartridge
13 is fully loaded), and When in the up condition (i.e., the position
depicted in Fig. 20, wherein the disk cartridge 13 is unloaded). The ability

of the bias coil assembly 94 to remain parallel to the disk cartridge 13
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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 cartridge receiver 82, via its lift pins 133, 136, has been
driven to the lowest point in the S-shaped slots 262, 281.

~ Referring now to Fig. 19, an intermediate stage of the ejection cycle
will now be described. After a user initiates. the ejection of the disk drive
10, the ejection motor 208 (Fig. 4) rotates the tiller 76 in a first direction
(counterclockwise in Fég.4). This rotation of the tiller pulls the left slider
70 toward the front of the drive 10, as depicted in Fig. 19. As the left
slider 70 slides forward, the notch 268 rotates the lever arm 275 forward,
théreby lifting the bias coil assembly 94 out of the disk carfridge 13. As
may also be seen from Fig. 19, the lift pins 136, 139, which are fixed to
the cartridge receiver 82, are being forced up the S-shaped slots 262, 281
by the motion of the tiller 76. Since the lift pins 136, 139 are positioned
on the cartridge receiver at a point where a lateral axis passing through
both lift pins 136, 139 would not also pass through the spindie 62, a

“peeling” action for removal of the disk hub 15 from the spindle magnet



This Sheet Has Bee

par al n Rl rd-facing | abel end 34. Near the | abel end 34 of the
SI de Hmy hannel s 40 to accommodate cartridge |ocating pins 43
(Fi gs. ed - on the base plate 46. The disk cartridge 13 al so

includes a cartridge door or shutter 49.73he shutter 49 is spring-loaded in

a closed position (Figs. 1, 2, and 11 A). Wen the shutter 49 is open, it

rests in 2T BASISEd RN LOMS EalinhBtelDE 8B!i2Raked TN A5Rer ordkNge Lhe

disk drive 1 e preferre rea rldges

13, a sini | adepictéd @i FiRj1di 9, eresdiskl 1d0ist natlifeed sbaticallytfhernl theespindlens2
surface 32, but these features are not shown in the figures. The shutter

typical Iy hadudingiheteiection evclss Ratber,sdusto ﬂamquaélone@frthnahﬁt pirss 486 he
ok oo 1 L28Salch A SHRHER HANGP 0ol SRk R
arts, the di gKjifted before the forward end of the disk cartridge 13 as the lift pins
136, 139 follow their respecti\)e S-shaped slots 262, 281. The peeling
action lowers the peak force required to remove the disk hub 15 from the
magnetic clamp 64 of the spindle motor 61.

Referring sfill to Fig. 19, it is apparent that after the cartridge
receiver 82 has been lifted a predetermined 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 346, in conju_nction with the
continued rotation of the tiller 76 and the resulting longitudinal motion of
fhe sliders 70, 73, causes the cartridge receiver 82 to pitch slightly
dpward 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
up the receiver. This slight pitching motion of the cartridge receiver 82

effects the "peeling" action referred to above.
Fig 20 depicts the configuration of the disk drive 13 after the slight
upward pitching of the cartridge receiver 82 is complete .and the cartridge
~ receiver 82 has impacted the stops adjacent to the disk receiving port 22.
At this point, the left slider 70 has reached its furthest forward position
and has pulled the lever arm 275 to its furthest forward position, thereby
rotating the' bias coil assembly 94 out of the disk cartridge 13. The bias
coil assembly is thus parked parallel to the above the disk cartridge 13,
substantially against the inside of the top surface of the disk drive 10 or
substantially against a printed circuit board located against the inside of
the top surface of the disk drive 10. The bias coil assembly 94 travels
5, vertically about 9mm from its loaded position in the he disk cartridge 13

to its just-described raised position.
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14 ma rigid substrate having a magnetic materi al coating
therea H]w t he rragne’tic material coating are tracks in the form

of co raling rings. The magnetic coating nmay be on either one
or both surfaces of the rigid substrate,pend the coating enables data to be
magnetically recorded on the disk 14 by nagnetic transducers, typically
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t he bottom housing 16 in which the base plate 46 rests. In Fi
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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, 90, which are biaéed 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 instant_ihventic;n, 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 instant
invention, a smaller force is required to remove the disk hub 15 than is
required in conventional, vertical-lifting systems. In addition, the design
conserves overall drive height. The above-described design éccomplishes
.the peeling of the disk hub 15 from the spindle fnagnet 64 with a
mechanism that uses available space at the sides of the drive 10, rather
than requiring. parts that straddle the width of the base plate 46 to tie the
motion of both sides of a cartridge receiver 82 together and using
additional height to do so. Another advan.tageous feature of the design is
the noncritical nature of most of the dimensions required. .

Further, the bias coil actuating mechanism that loads the bias coil
assembly into the cartridge 13 is simple and has almost no wear points.
The entire design is easy to assemble and for the 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



The m of the present invention is shown generally at 67.
The e , sm 67 includes a left slider 70, a right slider 73, and
atil ction mechanism 76 is described nore fully. 10 bel ow.

A par Ki ng arm 79 is also depicted in Figes2 in its position above the left
slider 70. The cartridge receiver is shown generally at 82. Also shown in

o5 515" iy e el ol ool 081 i Sy st hanpece

door eac e cartri recelver 82.
The dr | ve f anee@lnme Fo? exanislp] thecihstantfinvention mér,ebears‘edlfdgrmécﬂael ver 82.
Finally, a rotatable gnet I c bias coil assenbly

systems which do not require the bias cail 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 a 5 % inch magneto-optic disk cartridge, the

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

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 irjvention,-therefore, is not to be limited except in

accordance with the below claims.



pri rra semblies will next be provided. Continui na‘“mﬁmﬂ“l“ m””“l

Fig. ousi ng 16 includes spge walls 103 and a back Wal  196.°
On the |n5| de base. of the bottom housing 16 are four nounting stations 109
to which the base plate 46 is secured.clRfBott om housing 16 woul d al so
encase the control electronics, which are not depicted in the figures.
Referring nowd élafrngs. 3A and BB further details of the construction of
the base plate 46 wll now be provided. The base plate 46 is nounted on the
f our nounting staﬂ;onsA1¢§k(Qaréld92)|°éﬂ'"@h@%§ﬂh§ﬁiﬂﬂ)m%n§@" opgEatialy
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end and a remote end, said mechanism comprising:

dep| ct ed att Q.qt he bias 10 coil arm97, with the bias coil clanps 100
depi Ehi m |as coil arm Further details about each

(a) a first slider having a forward end adjacent the
cartridge loading end of the drive unit and a remote end adjacent the
remote end of the drive unit;

(b) a second slider having a forward end adjacent the
cartridge loading end of the drive unit and a remote end adjacent the
remote end of the drive unit;

(c) a tiller having a first end and a second end, wherein
said first end of said tiller is swingably associated with said forward end of
said first slider, and said second end of said filler is swingably associated
with said forward end of said second slider, such 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 drive unit while driving said second slider
toward the ;"emote end of the drive unit, and wherein a second rotation of
said tiller in a second direction about said tiller axis drives said first slider
toward the remote end of the drive unit while driving said second slider

toward the cartridge loading end of the drive unit.

2. The mechanism of claim 1 further comprising a manually
operated ejection button associated with one of said first slider and said

second slider.

3. The mechanism of claim 1 further comprising an electric
ejection means operatively associated with said tiller, wherein operation of
said electric ejection means rotates said tiller to eject the disk cartridge

from the disk drive.

4, The mechanism of claim 1 further comprising a parking arm
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peri phery of the base plate 46 there is ag7forward wall 112, eutér
side wall 115, a left inner side wall 118, a right outer side wall 121, a
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133, respectively. The left vertical slot 130 accommpbdates the left [ift
pin 136 (Fig. 10A) on the cartridge receiver 82 when the cartridge receiver
82 is in place ar&und {lhe mesbapise of seimThesait prarkingrarn being eperagigely
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operation of said associated slider operates said parking arm.

6. The mechanism of claim 5, said parking arm further
comprising 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 such that wheh said sliders unload the disk cartridge, said

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

7. The mechanism of claim 6 wherein a label end of the disk

cartridge remains visible when the disk cartridge is loaded into the drive.

8. A disk drive system including a disk loading and unioading
mechanism for tiltably loading a disk onto and for tiltably unloading the
disk from a spindle magnet, the system having a disk loading end and a
remote end, said system comprising:

~ , (a) a first slider having a forward end adjacent the disk
Ioadirtg end of the system and a remote end adjacent the remote end of
the system, wherein a ftrst S-shaped slot is formed in said first slider;

(b) a secend slider having a forward end adjacent the disk
loading end of the system and a remote end adjacent the remote end of
the system, wherein a second S-shaped slot is formed in said second
slider; ' '

(c) -atiller having a first end and a second end, wherein
said first end of said tiller is swingably associated with said forward end of
said first slider, and said second end of said tiller is swingably associated
with said forward end of said second slider, wherein 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



The t'm S éleblmeatl ng pins 43 are positioned near the f
t he | uter side walls 115, 121, respectively. H ", ﬂ’"’
pi ns to engage the cartridge channels 40 (Fig.= Hi

pins 43 are Iocate in the channels 40, t pins 43 hold the disk cartrldge
13 and prevent it from noving both Iatera y (i. ., Side-to- side) and
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various axes efhthersystemmyvhilendriving said second slider toward the disk loading end
of the system; and _ ,
(d) a cartridge receiver having a first lifting pin and a
second lifting pin associated therewith, wherein said first lifting pin fits
slidably into said first S-shaped slot, and said second lifting pin fits
slidably into said second S-shaped slot, and wherein said lifting pins are
not contained in a plane parallei to the ends of the system and
perpendicular to the base plate and passing through substantially the
center of the spindle mégnet, such that rotation of said tiller in the first
direction tiltably unloads the disk from the spindle magnet, and rotation of
said tiller in the second direction tiltably loads the disk onto the spindle

magnet.

9. The disk drive system of claim 8 further comprising

a first door link and a second door link, each door link having an
attached end adjacent the remote end of the drive unit and a free end,
wherein said first door link is biased toward the disk loading end of the
system and against a first door link stop, and wherein said second door
link is biased toward the disk loading end of the system and against a
second door link stop, and further wherein one of said first door link and
said second door link operates to open a disk-shutter during the insertion

of the disk cartridge into the system.

10  The disk drive system of claim 9 further comprising

a bias coil arm, rotatably associated with the system, for supporting
a bias coil assembly in a first position that is adjacent to an upper planar
surface of the disk when the disk is loaded, and alternately for supporting
the bias coil assembly in a second position remote from a path followed b\(

the disk cartridge during a loading and an unloading operation.



assyémﬁgﬂi% eenRﬁaced For exanple, a tiller pivot axis 148 is mounted on
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The other pins attachgd to the bottom of the‘base bl ate*

wal |

112 (Fig. 3A).

46 near the forward waII 112 act as pivot shafts for the gears in the

ej ection gear tra S, der channel
154 and a ri ght spﬁder anngldﬁygf%s#%gagltﬁ Iqianne S o?éé.néilf\bﬂ ext end
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slider operates said parking arm.

12. A method of loading a disk onto and, alternatively, unloading
a disk from a magnetically clamped spindle interface of a disk drive system
having a front side and a rear side, wherein the disk drive system further
comprises 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, and wherein the sliders
move 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 also being rotatably attached to the disk drive system at a
tiller axis, wherein the tiller axis does not move relative to the disk drive
system, and further wherein said sliders each include a slot into which
said lift pins engage, said method comprising the steps of:

(a) minimizing the movement of the cartridge receiver
along a first direction from the _font side to the rear side of the disk drive
system, wi'\ile permitting the cartridge receiver to move substantially
perpendicular to said first direction and to pitch about the lift pins; and

(c)  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 sliders to alternatively raise and lower the cartridge -

receiver.

13. The method of claim 12 further comprising the step of
mounting the lift pins on the first and second sides of the cartridge
receiver such that the cartridge receiver is iiltably raised and lowered

when the movement of the sliders forces the lift pins to follow the slots in



champedeettadBéet REgMcBEd between the right outer side wall 121 and the ri

ght
I nn 4. \Wen in position, the right slider 73ijmm
bet qgﬂﬂnmuml lﬂml nner side wall 124 and the right outer siaé cI "'”1 c"Il””"l
and - ight slider channel 15%g The left and right sli‘dets %0, *
73, respectively, nmay be held in their respective channels 154, 157 by, for
exanpl e, " eafife shders® ;ﬂ?érhﬁﬂv&lb'rﬁ%e,(é}ﬁ lower the>E4H¥idgd F%éeiv |d the spindle
not or nmount 61 in position on the spindle notor nount™ 142. At the end of
the right slider channel 157, adjacent to the rear

14. The method of claim 13 wherein said permitting step
comprises inserting a disk cartridge into the cartridge receiver until a
remote end of the disk cartridge releases a receiver latch preventing the

sliders from moving.

15.  The method of claim 14 wherein, during said step of inserting
the disk cartridge into the cartridge receiver, a door link opens a shutter on

the disk cartridge to permit access to the disk.

16. The method of claim 15, wherein the method further
comprises rotatably lowering a bias coil assembly past the open shutter

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

17. The method of claim 13 wherein said unloading of the disk
from the magnetically clamped spindle interface of the disk drive system
comprises forcing the tiller to rotate to thereby force the sliders to drive

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

18. The method of claim 17 wherein said tiller is manually forced
to rotate to thereby tiltably raise the cartridge receiver and unload the
disk.

19. The method of claim 17 wherein said tiller is forced to rotate
by means of an electric motor to thereby tiltably raise the cartridge

receiver and unload the disk.

20. A method of manufacturing a cartridge loading and unloading
mechanism operatively associated with a drive unit having a housing with

a cartridge loading end and a remote end, said method comprising:



.
waII 127, a socket 160 is fornmed in the base plate 4 re the
acednner side wall 124 nerges with the rear of?‘n&!ﬂ ”
out 21 This socket 160 accommobdat es the pivot pi m#ml“"!
he receiver latch 166. 3fjhe receiver latch 166 has a
vertlcal surface 169 (Flg 12B) upon. which a latch-release trip lug 172

Figs.2 and 11A-B),
(Figs.2 and 11A°B), wighh igiabingeglriksk didr i 8RS nEaSing dudh e d fBHarg 1 0

rel ease the receiver ase plate has a port 175 in the
rear verti candiaf thdﬂ?st dider limadjacentd tiee (:amldgbdmdmg\dmdcdsf theuhouging| ocat ed
behind the rear vertical wall between the |eft carner IIar %78 and the

ri ght cor nerandl aramote endsef thesfiest shidghis; adjagent there the fine

actuator as rq)s"%{ carriage 184 (Figs. 4, 9A-B, and 11 A- B), whi ch cont ai ns
the optics t Ycus the | aser beamon an information track on the disk

14. The (b)  placing a second slider in the housing such that a
forward end of the second slider is adjace_nt' the cartridge loading end of
the housing and a remote end of the second slider ié adjacent the remote |
end of the housing; and |

(c) swingably connecting a first end of a tiller to the first
slider, and swingably connectihg a second end of the tiller to the second
slider, whereby a 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
whereby a 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.’



e1t 4 is discussed in greater detail below. The base plate 46 al so

carriag

has a y ‘-H's" placdd t herein (Fig. 3A) to accommpdate the pivot shaft 190
of the{- H 9. This hole 187 is nolded as an integral part of the
left it i 118. Fig. 4, for exanple, shows the parking arm79 in

place with its pivot shaft 190 in the Rgle 187. Referring now to Figs. 8A
t hrough 8C, further features of the parking armw || 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 renote fromthe
preéessing end 193. The jaw 196 has a |l ong side 199 and a short side 202.
When the parking arm79 is in position, the jaw 196 straddles the |ug 205

j(z\i/vgiggc?st ?gdéegﬁlﬁ'gfﬁh@: {;@SBIZ:%- APBARRAUY ARpPMENABD N POSition, with its
ABSTRACT
The mechanism for loading and unloading a disk cartridge uses two
sliders (one on each side of a base plate}, which move in opposite
directions under the influence of a tiller. Each slider has a slot to receive
one of the two lifting pins provided on the cartridge receiver. The
movément of the sliders drives the lifting pins along the slots, thereby
raising or lowering the cartridge receiver depending upon the direction of
rotation of the tiller. The sliding motion of the lifting pins engaged in the
S-shaped slots thus unloads a disk from or, alternatively, loads thewdisk
onto the drive spindle. As the lifting pins travel along their respective
slots, ihe lifting and lowering of the disk is accomplished in such a manner
that the disk hub is peeled from the spindle magnet rather than being lifted
vertically off the spindle. This reduces the_peak force réquired to break
the magnetic clamp force between the spindle rhagnet and the disk hub.
In this system, the dust door is attached to the cartridge receiver, and the
label end of the loaded cartridge remains visible when the disk is loaded.
This system may include a bias coil assembly rctatabiy mounted on an
arm so that the bias coil assembly may be loaded into or extracted from
the disk cartridge and placed out of the tra\)el path of the disk cartridge.

The rotation of the bias coil arm is effected by one of the sliders.

Figure 1



205 ot—the—teft—sl+der—7#0, may be seen to best advantage in Figs. 4, 9B and
B. ThERRePAS HebHloRieqt NE parking arm 79 is thereby dictated by the

Iocatlo slider 70 in the left slider channel 154. 13 Fig.

9A sholemi lﬂ Emﬁ 184 whi ch supports the fine actuator assenbly and

rel ated o focus the | aser, heamon an information track of the

optical disk surface. The fine actuat&ﬂqégsenbly carriage 184 in particular

is of the type enployed in the OVA optical drive sold by MOST, Inc of

Col orado Springs, Col orado, USA. As understood by those of ordinary skill
inthe art, carriage 184 contains a

Fig, \
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45[ err] nf?smw“ o which redirects a | aser beam generated in optics
nodul e 1'89-'(““[‘& I ne actuator notor-driven focusing | ens (not
shown) ont _ f the optical disk. In the perspective view of

Fig. 9A, the support rails 208 upon which carriage 184 rides are partially
reveal ed. As seen to best advantage in-Fig2/98, parking arm79 parks fine
actuator assenbly carriagg 184. The carriage 184 focuses the | aser beam
comng fromthe optics no e through the port 175 in the rear vertical

wal | 127 of the base plate 2 efiPfcal |y, the carriage positions the
@gt a track containing data to be read. The
lo s 208. A conventional nmagnetic -
4 ahgng the rails 208. \Wen the cartridge
r parking arm 79, which is powered by
'Rage 184

carriage 184 rides.omM\support
arrangenent drives the¢carrig
receiver 82 is in the ®

the left slider 70,



toward the rear of the drive. This condition is illustrated in Figs. 4 and

11 ATBisS sSe a%%ain in Fig. 9B where the parking arm 79 shown in
solid]] |I “eleft slider 70 is driven forward by the tiller 76
during f he disk cartridge 13, the parking arm79 is rotated by

the lug 205 pressing agai nst the shor /Egde 202 of the jaw 196 until the
pressing end 195 of the parking arm?7 olds the carriage 184 toward the
back of the disk drive 10. Wen the cartridge receiver 82 is in its down
position, the left ind%’ 70 has been drj toward the rear of the disk

drive 10 by the tiller Undeenari o, thg4¢lug 205, which {
driven rearward with the Ieflcier { rot'ated t he parking arm 79
toward the front of the d\sk~driy qwn M phantomin Fi 9B. Wth

the left slider 70 and pgFKi ng<a

\_

:ﬁ%ﬁ-@ tiong!3% he ckrriage

112

FI1c 308



14 184t "Q’i si relfl'uence by the pressing end 193 of the parking arm 79 and
V m

may no he disk 14 in the disk drive 10. The ejection
' y be seen to best advantage in Figs. 2 and 4,
i ncl ud g key features. An ejection nmotor 209 powers the

mechani

ej ection mechanism |In particular, the ejection notor 209 powers a gear
train that powers the output camwhich, in turn, forces the tiller to
rotate in a first direction (countercléc,/l ise in Fig. 4), thereby ejecting
a disk cartridge 13 fromthe disk drive 10. Wen user initiates the

ej ection process, the notor 209 drives the wormgear 211. The worm gear 211
Is fixed to the centra
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shafthﬁsn ectlon tor 209. This worm gear 211 drives a first |arge

gear MReplgbg axi s 217. This rotation of the first |arge gear 214
rotate gear 220, which is fixed to the bottomof the first
| ar ge ge tation therewith about the first gear axis 217. The

first snall gear 220 drives a second | arge gear 223 about a second gear
axis 226. A second snall gear 229 is fi%éli7to the top of the second |arge
gear for rotation therewith about the second gear axis 226. The second
smal | gear 229, in turn, drives a third |arge gear 232 about a third gear
axis 235. The third |l arge 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. 5A-5F and Fig. 4. gfhe tiller 76.is
pivotally attached to-the base plate 46 by the tillger axis 148. A
tiller-spring hook 240 is nol ded on the slenger p¥értion
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of the—titter—76. A tiller spring 241 (Fig. 4) is attached between the
tiller- mpShegHs®Eskn cednd the tiller-spring pin 151. The tiller-spring

241 bi ase$ in a second direction (clockwise in Fig. 4) about
the tille : S is the cartridge-loading direction, which drives
the right er forward and the left slider 70 rearward, to seat the

disk cartridge 13 on the spindle notor 61. The tiller further includes a
tiller skirt or webbed portion 244 tR4t7rides on top of the tiller gear
train and thereby helps to contain the ejection gears in position on their
respective gear es. The end of the 15

L e o




til ear the ti Ill e{ skirt 244 incl udes a U shaped jaw 247, and the

ti | ehis Sheet Hoe REEM the skirt 244 includes a sinilar U shaped jaw 250.
The U \ - fits rotatably around the cylindrical connection post
of 't hej 0 (Fig.6C). Simlarly, the U shaped jaw 250 of the
tiller Its rotatably around the cylindrical connection post 256 (Fig.
7E) of the right slider 73. The tiller 76 is thereby pivotally connected to
the forward ends of the left and right7 I,}' ders 70, 73, respectively. 1n
addition, since the left and right sli s 70, 73 are held in their
respective slider channels 154, 157 by the spring clips (now shown) which
al so hold the spindle notor 61 in pdsiltG.d&Ethe tiller 76 is held on the
tiller axi 48 by the interaction between the U shaped jaws 147, 150 and
the cyling al eapnecting posts 153, .156. Wen the file er 76 rotates in a
first directiQ cQUNt ercl ockwi se in 3 :
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Fig—4)—the left slider 70 is driven forward in the left slider channel
154, ¥M1§h t slider 73 is sinultaneously driven rearward in the
ri-ght a“fS? Thus, rotation of the tiller 76 in the first
dlrect ckmnse in Fig. 4) raises the cartridge receiver 82 so
t hat a 13 may be ejected fromor |oaded into the disk drive
10. On the other hand when the tillerg g srotates in a second direction
(clockwise in Fig. 4), the left slider { is driven rearward in the |eft
slider channel 154, while the right slider 73 is sinultaneously driven
forward in the right slider channel 157. Rotation of the tifer 76 in this
direction lowers the cartridge receiver 82, placing the _diskfon the spindle
notor. The raising and | owering of thé cartri@ §~receVVE?-K&by~{he .
rotation of the tiller 76 is discussed further beNow As di scussed above,
the left slider 70 rides in the left slider 3

Figé8C
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chaﬁﬁgL,lSAfféﬂd”TﬁEfFTbht slider 73 rides in the right slider channel 157
under the i ®eplwtdthe tiller 76. Further details concerning the

. geun
sli deﬂb‘sﬁt &EW vi ded next. Referring nowto Figs. 6A-6C, the features
of the | “
cyIindr\ : (4

are as follows. The left slider includes the
I'ng post 253 on its forward end. The parking armlug 205
exi sts on a fist recessed 16 portion®A%y The parking arm 79 slides
along the first recessed portion 259 of the left slider 70 under the
i nfl uence of the lug 205. An S-shaped slot 262 is fornmed into t.he left
slider 70. When the left slider 70 is in _

B4




p05|t|or-]71 g he eft S r channel 154, the S-shaped slot 162 opens toward
the left- mm ekm Reglickq 115 adj acent to and behind the left vertical slot

130. Whe receiver 82 is in position around the base plate
46, the I 36 (Fig. 10A) of the cartridge receiver 82 rides in
s 0

the left vertlcal 130 of the base plate 46. The left |lift pinis

| onger than the left outer side wall 115 is thick. Therefore, the left lift
pin 136 projects through the left vertical slot 130 and rides. in the
S-shaped slot 262 in the left slider 701L0When the cartridge receiver 82 is
t hus positioned about the base plate 46, with the left [ift pin 136 riding
in the vertical slot 130 and the S- shaped slot 262, the cartridge receiver
82 is restricted fromtraveling forward or backward and may only travel up
and down vertically. The vertical slot 130 restricts the

f orwar d-to- backward novenent of the '
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cartridge receiver 82, Wi le the S-shaped slot 262 in the left slider 70
def i nesThisBbeey BstBeertRepla@ddght of the cartridge receiver. In other words,
dependi n _ rtion of the S-shaped slot 262 is behind the

verti cal ny particular nmonment, the cartridge receiver 82 may
be in its highest p tion, its lowest position, or at sone position
between its. highest and | owest positions. A second recessed portion 265 is
present on the top of the left slider ¥b/18n 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 limt _
the nost forward and nost rearward positions of the left slider because the

pin woul d i npact the edges of the second recessed portion 265 upon reaching
one of the extrene positions of the left slider. '

FiG. 108




The rear-npst end-ef—theleft slider 70 includes a notch 268, which may be
seen to good dwﬁg ﬁ&ﬁm&m-both Fig. 6B and Fig. 2. The notch 268 is | ocated
on a di : 272 of the left slider 70. The 17 notch 268

recei vefmﬁﬁﬁ “MZ?S of the bias coil arm97. This | ever arm 275

rotates t rm 97 dependi ng upon the position of the left slider
70, and in particular, the position of thé/hdtch 268. The di spl aced portion
272 of the left slider 70 rides in a recess 278 (Fig. 3B) in the left outer

side wall 115 of the base plate 46. Ref eigql ng now to Figs. 7A-7E, the
features of the right slider 73 : '
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mAL,_he_presehted— ‘As st at-ed above, the tiller 76 is connected to the right

sllder &pgc ¢d ndri cal connection post 256. The right slider 73 has
an ST forned therein. This S-shaped slot 281 is a flipped
ver si ped slot 262 in the |l eft slider 70. This may be seen to

best a In Fig. 2,. I s apparent that, when the sliders
70, 73 are connected to the tiller 76 the S- shaped slots 262, 281 are
flipped mrror inmages of each other. T mArrangenent 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 al so opens toward
the right outer side wall when the right slider 73 is in its operating
position in the right slider channel '157. Sinilar to what was descri bed
above with reference to the left slider 70, when the cartridge receiver 82
is in position arourg=tie—base
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plate 46, the rj hk I%L} pin 139 (Fig. 10B) rides in the right vertical

sl ot 1338 28 Rence t he right lift pin 139 is longer than the right
out er si1 I thick, the right lift pin 139 projects through the
right ou 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 Iifting pin 139 frdamtxaveling parallel to the

| ongi tudi nal axis of the base plate 46 (i.e., parallel to a |line passing
per pendi cularly through the forward wall 112 and the rear vertical wall
127). Since the right '@%ﬁ pin 139 rides in the S-shaped slot 281, the
vertical height of the tridge receiver, 82 is.defined by the | ocation of
the right lift pin 139 in the S-shaped sil 281. The S-shaped slot 281 in
the right slider 73 travels behind the ¢ight vertical slot 133 at the same
rate that the S-shgfjedhsl ot 262 in t eft slider 70-passesl@€hind t he

| eft vertical slot 0, but in an opposite

- 22
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18 dhJ Qfided 1P Bech@plicded pped mirror image design of the S-shaped slots 262,
281, es that the left and right lift pins 136, 139,
respegmm m‘ mel d at substantially the sane vert.ical height above the
botto plate 46 at any particular tine. Still referring

primarily to Figs. 7A-7E, the right slider includes the follow ng
additional features. A recessed portloﬁQ%ﬁﬂis present on the top surface
of the right slider ) hown) may he ﬁﬁ nted horizontally

across the right 'so as to sli | ong the recessed
surface 284. Thg lLng al on e recessed
Xy
Fie 14

FIG. (5




surface 284 would |imt the X|nun1formard and rearward travel of the

ri ght sl i derhig Shest l3¢8% i zont al pin would hit the edges of the recess
284 ‘at the exk ﬁ[ el 'of the right slider 73. The right slider 73
al so |ncludes i-on 287 to accommpdate a paw 290 (Figs. 12A and
12B) of the recelver latch 166. A raised portion 293 is present on the rear
end of the right slider 73. Wen the t16/EF 76 rotates in the first
direction (counterclockwi se in, for exanple, Fig. 9B), driving the right
slider 73 rearward in the right slider channel 157, a latching action takes
- pl ace between the paw 290 of the receiver latch 166 and the raised portion
293 of the right~glider 73. In partlcular Epe first slipping surface 296
(Fig. 12A), whi 'S\l ocated on the slides past the second
slipping surface s. 7C and 7E), mhlch iS on the raised portion 293
of the right sl [ ‘ he




surfaces 296, 299 sTip past each other, the paw 290, which is springloaded

;in thd =$B&mmm mﬁated by the arrom/302 in Fig. 12A, enters the notched
reglonl t slider 73, which holds the right slider 73 in the

rear war consequently, holds the cartridge receiver 82 inits
upper nost p05|t|on en the cartridge receiver i's in this position, any
disk cartridge 13 in the drive 10 moulcl%%¥¥% ected, or, alternatively, a

di sk cartridge 13 could be | oaded into the disk drive 10. The S-shaped
slots 262, 281 in the left and right sliders 70, 73, respectively, play a
significant role in generating the peeling action.acconplished by the -
present i%vention when | oading a disk cartridge
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19 onte and unl oading a disk cartridge fromthe spindl e LG *his role of
the S-shaped lots 262, 281 in facilitating the peeling action generated by
thissinvention is discussed further below Referring nowto Figs. 10A and
~10B, the cartridge receiver and the conponents attached to it will be
described. The cartridge receiver 82 is pspne-piece, injection nolded piece
of plastic to which the left door Iink 85 (Fig. 2) and the right door 88
are added. Wen the disk drive 10 is fully assenbled, the cartridge

recgrv "W SO " of the left and the right outer walls 115,
121§ of, ;ﬁgﬁg,ﬁ;éé?’p_‘tg”éL“Z{n.n__‘Tff_q tridge receiver 82 trafels vertically up
and jh"sf:f‘ﬁ}e: E[rf ‘i‘,hs"’f-'i;;{ 75349 nove up and down as tjhey follow their
r espes Wﬁ@lghaﬁgﬁqsdff’@ 281, The cartepidge recejver 82 also pitches
slig -yaWbléa%d ifdtin- add uteBsh A S '
Abslzact  :paged.... o paged ...
! DATE OF RECEIPT...\MWX ...
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i mgrmary—+ateral _axis passing through the left and right pins 136, 139. It

nnnnn ol

IS thithisShdefil pRi tching notion in conjunction W tir-tie—up—and—dewH noti on
t hats ge’l;ﬂ, x asij@ ¥ gfici al peeling action achi Jﬁéd SEET HASpBERE ht

i nvent.i dge receiver 82 may be snapped orRERUACED of f pf the
remai nd anismif the cover2gizthe disk drive 10 15 rehoved.
The cartridge receiver 82 has a left cartridge receiving channel 305 and a
ri ght cartridge receiving channel 308 formed therein. A stop bunper 311 is
positioned in the rear of the right cartridge-receiving channel 308 to

prevent i npropgigpnsOZion Wsk cartridge 13. As may be seen in Figs.
1 and 2, the disK cartwdge”l3 a pair of slots 314 nolded into the side
wal I's 37. If the\di sk ridgg_413isinserted correctly, with its rear

wal | 38 entering idge port 22 first, one of the slots 314 in
the disk cartri ¢ge] WSplZAccommpdat e the stop

This is the replacement sheet
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bunper: 311 and permt t he 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 | abel end 34 entering the disk cartridge receiving port 22

first, the stop bunper 311 will inpact the | abel end 34 of the disk
cartridge 13, thereby preventing full iBg&Ftion of *the disk cartridge 13
into the disk drive 10. 20 The rear wall 317 of the cartridge receiver

82 has a notched region 320 formed therein. This notched region permts a
| atch- release trip lug 172 (Figs. 11A-B) fixed to the right door Iink 88
to i npact

R
Fatine ser
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the vertical surface 169 (Fig. 12 B) of the receiver latch 166. Since the

| eft and right door |inks 85, 88, respectively, ar ggeﬁg?&ga&%ifﬂe rear
of the diski RremReplatsd di sk cartridge 13 is i dal% SHEk e [ ridge
recei ver 82L ﬂuwmrartri dge 13 approches fulll i nsRERLAGRD the frip

~lug 172 tri latch 166 byapj¢ssing against the vertica
surface 169 to rotate the receiver latch 166. This rotation of the receiver
| atch 166 frees the paw 290 fromits | atched position around the raised
portion 293 of the right slider 73. Wen the receiver latch 166 is tripped
in this manner, the cartridge receiver 182 can be | owered, placing the disk
cartridge 13 in operating position on the spindle notor 61. -Referring to
Figs. 2, 10A-B and 11A-B, the attachnment of the |eft door link 85 and the
right door link 88 to the receiver cartridge 82 will now be described. The
| eft and right door |ink#885, 88 are attached to

® O. | 181
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e artrldge 82, near the rear wall 317. Specifically,

t he rear C OITARISHee ,[1 R

the left door " tedt abl y nDunted to the gge-receiver 82 at
a first plvot Ei d at the right door Im%ig ""tBﬂ'bmSaQBN unt ed
to the cartri 2 at a second |vot poi pt BZGREP[heEgioor nks
85, 88 are biased by a spring (not showﬁ)’ 7oward the Tace ptate t he

di sk drive 10. In operation, one or the other of the door |inks 85, 88

unl atches the cartridge shutter |ock and opens the cartridge shutter 49 as
the disk cartridge 13 is inserted into the drive 105gWether the left door
link 85 or the right door |ink 88 opens the cartridge shutter 49 is
determ ned by which side of the disk cartridge 1%,?2 facing up when the

d

cartridge 13 is inserted into the drive 10. H isk cartridge 13 is
‘nserted with the 1i1stCS[dc e The Tight Aok Lok AR cpaigfos Thd
shutter latch ﬁ&opgﬁtne

FIG. 5B

FIG. 5C

FIG. 5D
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shutter 49. If the disk cartridge 13 is inserted with its side up, the |eft
door link 85 operates the shutter |atch and opens the shutter 49. Wen 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 |ink stops 329 ensure that the free ends
332 of the door |inks 85,88 are propeFV}7positioned to rel ease the shutter
| atch and open shutter 49 as the disk cartridge 13 is inserted into the
drive 10. Fig. 11B shows the disk cartridge 13 inserted into drive 10 to a
depth such that free end 332 of door Iink 85 hasZgegun to open shutter

253 | 252 /
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49, revealing the surface of optical disk 14. Referring nowto Figs. 14-17,
the rotatable, magnetic bias coil assenbly 94 will be nore fully described.
The-bias coil assenbly 94 is used during witing and erasing operations of
the disk drive 10. The bias coil assenbly 94 includes a steel bar 335
wrapped in a coil of wire 338. Wen the/blas coil assenbly 94 is positioned
over a disk 14, as shown to best advantage in Fig.18, it extends radially
across the disk 14 and is thus capable of generating a strong nagnetic
field over a radial strip of the disk 14, extendi ng fAm near_the spindle
62 (Figs. 18-20) to the edge of 2 di sk 1428Men d287 B9 rotated
under the bi@géxﬂl assenbly 9 y the sp{ndle or 61, it ossi ble to

generate a magnet | overthe—eptEIIe/ Surtmce i SN, thus
enabling t - ite infornatiqncFGSgég portions of the d

sk 14 from
its innernbst to 115 N/

FIG. 7A
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FIG. 7B
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out ernost tracks. . The coil 338 and bar 335 are covered by a bias coi
housing top 341, which is nounted to a bias coil housing bottom 344. The
bi as ‘coil assenbly 94 is nounted to the bias coil flexure 347 (Fig. 17),
which is, in turn, mounted on the bias coil arm97 (Fig. 16). The bias coi
arm 97 straddl es the width of the base BI/df’e 46 and is rotatably held by a
pair of bias coil clanmps 100 (Fig. 13) to the corner pillars 178, 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 clanps 100 include a stop bsdge 350, which term nates the upward
travel of the cartrigg rgcei 82 during an ejection opera9®n, as
di scussed nore fully wmMth reference to Figs. 18-20. [Bs~previously
di scussed, the bias 11 a ﬂ|97 includes a | ever arm 275 i opgéative

B t

associ ati on w tgpza notch 3 on the rearward end of the |

il
N7
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22 slider 70 to lift and |l ower the bias coil assenbly 94. Since the |ever
arm engages the notch 268 in the left slider 70, the left slider 70
controls when the bias coil assenbly 97 is rotated onto or off the disk
cartridge 13. The bias coil assenbly 94 may tilt of rotate about a point
353 near its center, and it is spring-PBddded downward. In this nmanner,- the
bias coil assenbly 94 can remain parallel to the disk cartridge 13 when in
the down condition (i.e., the position depicted in Fig. 18, wherein the
disk cartridge 13 is fully | oaded), and when in the up condition (i.e., the

This is the replagement sheet
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position depicted in Fig. 20, wherein the disk cartridge 13 is unl oaded).
The ability of the bias coil assenbly 94 to remain parallel to the disk
cartridge 13 when in the up condition provides the clearance needed for the
drive 10 to be able to conplete a disk-ejection operation, as discussed
bel ow. -Wen in the down condition andl@ébkded in the disk cartridge 13, the
bias coil assenbly 94 rests on the disk cartridge 13 in three places.
Referring now to Figs. 18-20, the ejection of a disk cartridge 13 fromthe
disk drive 10 will be described. Fig. 18 depicts a disk cartridge 13 with
the disk hub 15 fully |l oaded onto the spindle 62 of the spindl e notor 61.
In this configuration, the bias coil assenbly 94 is |oaded into the disk
cartridge 13 through the open shutter 49. Wen the disk cartridge 13 is
fully loaded in this manner, the left slider 70 -has been slid

208

199

205

202
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to its nost rearward position by the tiller 76. The |ever arm 275 of the

bi as 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 tdldd?y vertical movenent 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 cartridge receiver 82, via its |ift pins 133, 136, has been
driven to the | owest point in the S-shaped slots 262, 281. 23

This is the replacement sheel
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Referring nowto Fig. 19, an internediate stage of the ejection cycle wll
now be described. After a user initiates the ejection of the disk drive 10,
the ejection nmotor 209 (Fig. 4) rotates the tiller 76 in a first direction.
(counterclockwise in Fig. 4). This rotation of the tiller pulls the left
slider 70 toward the front of drive 10,124l HMepicted in Fig. 19. As the |eft
slider 70 slides forward, the notch 268 rotates the | ever arm 275 forward,
thereby lifting the bias coil assenbly 94 out of the disk cartridge 13. As
may al so be seen fromFig. 19, the |ift pins 136, 139, which are fixed to
the cartridge receiver 82, are being forced up the S-shaped slots 262, 281
by the notion of the t|IIer 76. Since the [ift pins 136, 139 are p03|t|oned
on the cartridge receiver. at a point where a lateral axis passing through
both I'ift pins 136, 139 would not also pass through the spindle 62, a

"peel ing" action for rerpval—ei—thedi-sk—hub{romthe —
323 [ 326
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spindl e magnet 64 is achieved as the cartridge receiver 82 is raised. In

ot her words, as depicted in Fig. 19, the disk 14 is not lifted vertically
fromthe spindle 62 during the ejection cycle. Rather, due to the | ocation
of the Iift pins 136, 139 on the cartridge receiver 82, the rear portion of
the disk cartridge 13 is lifted before 1hgrt?orward end of the disk
cartridge 13 as the |ift pins 136, 139 follow their respective S-shaped
slots 262, 281. The peeling action |lowers the peak force required to renove
the disk hub 15 fromthe magnetic clanp 64 of the spindle notor 61.
Referring still to Fig. 19, it is apparent that 'after the cartridge
receiver 82 has been |ifted a predeterm ned anobunt by the notion of the
sliders 70, 73, the lip 356 (Fig. 10A) on the rear wall 317 of the
cartridge receiver 82 inpacts the |ower surface of the stop | edge 350 (Fig.

13) on the bias coif—ectanps—Hoo—Fhts—contact—between—the—pott om surface of
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the stop | edge 350 and the top surface of the lip 356, in conjuction with
the continued rotation of the tiller 76 and the resulting |ongitudinal
notion of the sliders 70, 73, causes the cartridge receiver 82 to pitch
slightly upward in Fig. 19, substantially about the point of contact

bet ween the stop |l edge 350 and the |ip Bbpl7as the l'ift pins 136, 139
continue to pick 24 up the receiver. This slight pitching notion of the
cartridge receiver 82 effects the "peeling" action referred to above. Fig.
20 depicts the configuration of the disk drive 13 after the sllght upwar d
pitching of the cartridge receiver 82 is conplete and the
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cartridge receiver 82 has inpacted the stops adjacent to the disk receiving
port 22. At this point, the left slider 70 has reached its furthest forward
position and has pulled the lever arm 275 to its furthest forward position,
thereby rotating the bias coil assenbly 94 out of the disk cartridge 13.
The bias coil assenbly is thus parkedlpqiallel to the above disk 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
inside of the top surface of ‘the disk drive 10.. The -bias coil assenbly 94
travel s vertically about 9 fromi{s | oaded position in the dgf% cartridge
i i NQIL, gﬂ the cartridge rec er 82 is
gbove its |owest position), the
I NTYR§, rear-#Mbst position by the

rai sed to its highest
right slider 73 (Figs.
recei ver latch 166 (Fi\g

PR Y
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12B), .as fully descri bed above. When the cartridge receiver 82 is in the up
position depicted in Fig. 20, the cartridge receiver 82 is positioned
paratlel to the base plate 46, ready for the cartridge 13 to be ejected.
The spring force of the door |inks 85, 88 which are biased toward the
forward end of the disk drive 10 as db&£t7bed above, and the spring force
of the cartridge shutter 49, which is biased toward a cl osed position,
cause the disk cartridge 13 to be ejected fromthe disk drive 10, as
depicted in Fig. 20. The disk |l oading process is essentially the reverse of
t he 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 fromthe spindl e nagnet 64, the required
ejection force is effectively reduced by

This is the replacement sheef
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the mamner in which the disk 14 is noved fromthe | oaded position to the

unl oaded position. Through the use of the "peeling" notion of the 25
present invention, a snaller force is required to renove the disk hub 15
than is required in conventional, vertical-lifting systens. In addition,

t he design conserves overall drive heig%t The above-descri bed design
acconpl i shes the peeling of the disk h /}g fromthe spindle nagnet 64 with
a mechani smthat uses avail abl e space at the sides of the drive 10, rather
than requiring parts that straddle the width of the base plate 46 to tie
the notion of both sides of a cartridge receiver 82 together and using
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addi tional height to do so. Another advantageous feature of ?Wé’l’de%"ljgn S
theRon-critijcal

A _ nature of nost of the dinmensions required. Further, the
bi ab . coIRERIATED] |
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associated with a disk drive having a base plate and a cartridge loading
end and a remote end, said mechanism comprising:
(a) a first slider having a forward end adjacent the

cartridge loading end of the drive unit and a remote end adjacent the
remote end of the drive unit;

(b} asecond slider having a forward end adjacent the
cartridge loading end of the drive unit and a remote end adjacent the
remote end of the drive unit; -

(c) a tiller having a first end and a second end, wherein
said first end of said tiller is swingably associated with said forward end of
said first slider, and said second end of éaid tiller is swingably associated
with said forward end of said second slider, such 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 drive unit while driving said second slider
toward the remote end of the drive unit, and wherein a second rotation of
said tiller in a second direction about said tiller axis drives said first slider
toward the remote end of the drive unit while driving said second slider
toward the cartridge loading end of the drive unit.

(d)

a manually
operated ejection button associated with one of said first slider and said
second slider. -

2. The mechanism of claim 1 further comprising an electric

ejection means operatively associated with said tiller, wherein operation of

said electric ejection means rotates said tiller to eject the disk cartridge
- from the disk drive.

3. The mechanism of claim 1 further comprising a parking arm
—_—
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operdte the bias coil arm 97. In addition, although in the—p

<
enbodi nent the storage nedia is [err] inch nagneto-optic d s a
the-invention is applicable to all types of nedia and all jl M
It is intended that all matter contained in the above descil¥ I
in the acconpanying draw ngs shall be interpreted as being ill us
onty and not limting. The invention, therefore, is not to be I|mted

except in accordance with the below Aai ms. W claim 1. A di sk
cartridge Ioad i ng and _unl oadi i ng

L t d th a
di sk dri ve "HRIH 'B“%ascé"bqggt\g aa.g ﬂ???r?p aﬁggﬁq%ﬁgssoma ed wi

4. The mechanism of ciaim 3 said parking arm being operatively

associated with one of said first slider and said second slider such that

operation of said associated slider operates said parking arm.

5. The mechanism of claim 4, said parkfng arm further
comprising a pivot shaft that fits into a hole in the base plate, and a jaw
that straddles a pérking arm lug associated with one of said first and said
second sfiders such that when said sliders unload the disk cartridge, said

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

6. The mechanism of claim 5 wherein a label end of the disk
cartridge remains visible when the disk cartridge is loaded into the drive.

7. A disk drive system including a disk loading and unloading
mechanism for tiltably loading a disk onto and for tiltably unloading the

disk from a spindle magnet, the system having a disk Ioadmg end and a
remote end, said system comprising:

(a)}  a first slider having a forward end adjacent the disk
loading end of the system and a remote end adjacent the remote end of
the system, wherein a first S-shaped slot is formed i in said first slider;

{b) 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, wherein a second S-shaped slot is formed in said second
slider; o

{c) a tiller having a first end and a second end, wherein
said first end of said tiller is swingably associated with said forward end of
said first slider, and said second end of said tiller is swingably associated
with said forward end of said second slider, wherein 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

[
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end and a renote end, said nechani sm conprising: (a) a fl\

having a forward end adjacent the cartridge | oading end of:

rst slider
and a renote end adjacent the renote end of the drive unit; @ '””’M I"I

slider having a forward end adjacent the cartridge |oading end of the dsiv
unit and a renote end adjacent the renote end of the drive unit; (c) a
tilFler having a first end and a second_end, wherein said first end of said

tiller is sw ngably associated vvith sdi’d forward end of said first slider
and sai d second end, o ff said. ti LS SW
e

d h d
orvard end Groecie SouB el Wi prdRoh R ko dh aeeandSai o
tiller in adirectidn sbowrciaitlilerbois davdsi sdi firsvsliderdtavd therembieorarid sl i der

toward t h_e % tttwer Isw?sqgml %ﬁ‘i'e gﬁvu%g(_jsap St;fcrcl)er'\'tddsrllldéa/re tol\JArI]allrd t}’%’é‘ Idls?< IQQ&XQ régdsal d
second slid
of the system; and

(d)  a cartridge receiver having a first lifting pin and a
second lifting pin associated therewith, wherein said first lifting pin fits
slidably into said first S-shaped slot, and said second lifting pin fits
slidably into said second S-shaped slot, and wherein said lifting pins are
not contained in a plane parallel to the ends of the system and
perpendicular to the base plate and passing through substantially the
center of the spindle magnet, such that rotation of said tiller in the first
direction tiltably unloads the disk from the spindle magnet, and rotation of

said tiller in the second direction tiltably loads the disk onto the spindle
magnet.

(e) a first door link and a second door link, each door link having an
attached end adjacent the remote end of the drivé unit and a free end,
wherein said first door link is biased toward the disk loading end of the
system and against a first door link stop, and wherein said second door
fink is biased toward the disk loading end of the system and against a
second door link stop, and further wherein one of said first door link and

said second door link operates to open a disk shutter during the insertion
of the disk cartridge into the system.

. The disk drive system of claim 7,further comprising
a bias coil arm, rotatably associated with the system, for supporting
a bias coil assembly in a first position that is adjacent to an upper planar -
surface of the disk when the disk is loaded, and alternately for supporting
the bias coil assembly in a second position remote from a path followed by

the disk cartridge during a loading and an unloading operation.

\
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towam the drive unit, and wherein a se

cong—rotation of
said -t f‘ %Baensargdggl direction about said tiller axis drives said first
sl ider

te end of the drive unit while dr|V|
slider M¥ tridge | oading end of the drive unit. gﬂﬁ”ﬂ“ﬂ”ﬂ"ﬂ”ﬂl
a manual |y operate Jectlon button associated with one of sai§ ff
slider and said second slider. 2. The nechanismof claiml further

conprising an electric egj ect i on nmeans perat ively associated with said
tiller, wherein oper 2l @e’ | rotates sald
tiller to eject the 3‘?@{8. rcl' cfgsgeﬁ e di g‘{}{h%?i %pg'"g
~mechani sm of cl aiarpatkihgratinefor poﬁmonmg ru\;;cattriqa)gur at agearafithe base p_late

when the disk cartridge is unloaded, wherein said parking arm is

operatively associated with said first slider such that operation of said first
slider operates said parking arm.

10. A method of loading a disk onto and, alternativély, unloading

a disk from a magnetically clamped spindle interface of a disk drive system
having a front side and a rear side, wherein the disk drive systerrt further
B comprises 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, and wherein the sliders
move 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 also being rotatably attached to the disk drive system at a
. tiller axis, wherein the tiller axis does not move relative to the disk drive
system, and further wherein said sliders each include a slot into which |
said lift pins engage, said method comprising the steps of:

(a) minimizing the movement of the cartridge receiver
along a first direction from the font side to the rear side of the disk drive
system, while permitting the cartrtdge receiver to move substantially
perpendicular to said first direction and to pitch about the lift pins; and

(c)  permitting the sliders to movelrelative to each other

and relative to the cartridge receiver, thereby forcing the lift pins to follow

the slots in the sliders to alternatively raise and lower the cartridge
receiver.

11. The method of claim 10 further comprising the step of
mounting the lift pins on the first and second sides of the cartridge
receiver such that the cartridge receiver is tiltably raised and lowered

when the movement of the sliders forces the lift pins to follow the slots in
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27 for pesitiu'..iug a carriage when said disk cartridge is unleaded—4.

The rrecha rghggHgSIB@Emegmeaal d parking arm being operatively associ at ed
wi th one o

j der and sai d second slider such th [
sai d associ ﬂlmw Imuer ates said parking arm 5. The rrﬂ"lmmnﬁllmmﬁ l“l
claim4, sal furthér conprising a pivot shaft that fit's i"ntd a*
hol'e in the base plate, and a jaw that straddles-a parking armlug

associated with one of said first and said second sliders such that when
said sliders unload the disk cartridge, said parking arm positions the

carriage at a rear of the base plate. 6. The mechani smof claim
5,wherein a | abel end of the disk 30 '

the sliders to alternatively raise and lower the cartridge receiver.

12.  The method of claim 11ayvherein said permitting step

comprises inserting a disk cartridge into the cartridge receiver until a

remote end of the disk cartridge releases a receiver latch preventing the
sliders from moving.

13. The method of claim.12 wherein, during said step of inserting

the disk cartridge into the cartridge receiver, a door link opens a shutter on
the disk cartridge to permit access to the disk.

14. The method of claim 13, wherein the method further
comprises rotatably lowering a bias coil assembly past the open shutter

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

'15.. The method of claim11, wherein said unloading of the disk

from the magnetically clamped spindle interface of the disk drive system

comprises forcing the tiller to rotate to thereby force the sliders to drive.

the lift pins along the slots to thereby tiltably raise the carti'idge receiver.
16.  The method of claim.15 wherein said tiller is manually' forced

to rotate to thereby tiltably raise the cartridge receiver and unload the
disk.
17.

The method of claim 15 .wherein said tiller is forced to rotate

by means of an electric motor to thereby tiltably raise the cartridge
receiver and unload the disk.
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cartridge remains visible when the disk cartridge is |oaded .M
7. W

ive s stem I ncludi ng a di sk | oading and unl o
for, til ag&dnh dji sk onto and for tiltably unl oadi ng !!W Iﬂ’
spi ndl'é‘“ stem having a disk | oading end and a r émofe en
system ‘a first slider having a forward end adj acent the
di sk | od

the systemand a renote end adjacent the renote end of
the system vvhereln a first S-shaped slot is forned in said first slider;

(b) a second slider having a forward egg adjacent the disk |oading end of
the systemand a renote end adj acent the renote end of the system wherein
a second S-shaped slot is forned in said second slider; (c) atiller

having a first epd and a secondaedghidgdiSddidlapparatus for use with a disk drive
having a cartridge loading end, a remote end, and a base plate, said cartridge
loading apparatus comprising: '

a first slider having a forward end adjaceht the cartridge loading end of the
disk drive and a remote end adjacent the remote end of the disk drive;

a 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 linked with said forward end of said first slider,. and said second end of
that a first rotation of said tlller inafi f rst direction about a tiller ax_ls drives said first
slider toward the cartridge Ioadir__mg end of the disk drive while dﬁving said second
slider toward the remote end of the disk drive, and a second rotation of said tiller
in a second direction about said. tiiler axis drives said first slider toward the remote
end of the disk drive while driving _;'eaid second slider toward the cartridge loading -
end of the disk drive; ' o | _ |

a eartridge receiver for. recéiving a respective.cartridge containing a disk
with a central hub, said cartrldge receiver being linked to said first slider and to
said second slider and moveable between an upper posmon and a lower position
when said sliders are driven by sa|d tiller;

a stop cooperative with said cartridge receiver, said stop for preventing said
cartridge receiver from further_thﬁement when the'diek is fully loaded;

drive means for providing .'e'_;'i'co'ntrollable' force to said tiller so that the tiller
is controllably rotated about saidft-i'l'ler axis;

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

train directly transmitting said coh{re!lable force provided by said drive means; and
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saldfrrs said tiller is swngably assomated W|ths dend
Gl

of said befsrsﬁé ﬁ | der, said second end of said till erm§€ " ’Iul "’

associ at mxk rd end of said second slider
of said g s direction about a tiller axis drives said first *
slider to | oadi ng erid of the system whil e driving said second

slider toward the renote end of the system and wherein a rotation of
said tiller in a second direction about s tiller axis drives said first
slider toward the renote end of the systeﬁ* i'le dr|V|ng sai d second slider
tomard the disk loading end of the system and

a cam operatively associated with said tiller and said gear traln for rotating
said tiller about said tiller axis so that when said first and second sllders move said
canridge receiver between said upper position and said IOWér position, said
cartridge receiver, respective cartridge, and disk move along a'.\)ertical path while

tilting to thereby reduce the force needed to remove the central hub from a spindle
magnet.

19. The apparatus according to claim 1_8fudher including a

manually operated ejection button associated with one of said first slider and said
second slider.

20. The apparatus according to claim18further including
an electric drive means operatively associated with said cam for driving said tiller.

21. The apparatus according to claim 18 further
including a parking arm for positioning a carriage when said respective '
cartridge is unloaded.

22, . -The apparatus according to claim 2 1wherein 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.

23. The apparatus according to claim22wherein said
parking arm further includes a pivot shaft that fits into a hole in thé'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.
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(d) . a cartridge receiver having a first lifting pin and a second | Tt ng o

plnassac¢431Led_LheLew_Lh wherein said first lifting pin f

said f Isac t and said second lifting pin fi tsmmﬁwmj rll I!'l
said.s and wherein said lifting pins are net co

in a pt\gﬂ?ﬁ% the ends of the system and perpend| cular to the base
pl-ate a ugh substantially the center of the spindle nmagnet,

such that rotation of said tiller in the first direction tiltably unl oads
the disk fromthe spindle magnet, and ra@xation of said tiller in the second
direction tiltably | oads the disk onto the spindle nmagnet. (e) a first door
link and a second door link, each door link having an attached end adj acent
the renote end of the drive unit and a free end, wherein said first door
link is biased toward the di sk | oadi ng end of the

24. The apparatus according to claim23wherein a label end of

the cartridge remains visible when the cartridge is loaded in the drive while

contained and protected within the cartridge loading end.of the disk drive.

25. - Adisk drive system for tiltably loading and unloading
the disk on and off a spindle rhagnet. the system having a disk loading end and
a remote end, said disk drive system comprising: - _

a first 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 first slider
having 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; _

- aftiller 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 dﬁvihg said second slider
toward the re'fnote end of the system, and a rdtation of said ftiller 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 lifting 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
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system and again _first door link stop, and wherein said second door————

link Ts biased toward the disk |oading end of the system '
second TiisSheet flas[be acd 1§ further wherein one of said flam’mﬂwﬂﬁ'ﬁm’
sai d secﬂml\ “ |p.perat es to open a disk shutter during tthey
of .the d 8 Into the system 8. The di sk drive systemof claim
7, further conprising a bias coil arm rotatably associated wth the
system for supporting a bias coil assenbly in a first position that is

adj acent to an upper planar surface of t di sk when the disk is | oaded,

and alternately for supporting the bias coil assenbly in a second position

remte from g fpldel th WROGREAER Rl HniG 2 the Yk U iHsgindiOAfligRgt, and an

unl oadi ng opera ]
and rotation of said tiller in the second direction tiltably loads the disk onto the

spindle magnet along a vertical path to thereby reduce the force needed to remove
the disk from the spindle magnet; and

a stop cooperative with said sliders, said stop for preventing said sliders
from further movement when the disk is fully loaded.

26. A method of loading and unloading a disk to and
from a magnetically clamped spindle interface of a disk drive system having a front
side and 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 mbunted 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 é single slot
into which a corrééponding lift pin(s) engages, said method comprising the stepé
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 substanﬁally 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 sliders 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

- !
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for blsBliethﬁBBg:nRe atd 1 age at a rear of the base plate when Lmuﬂ"’

cartri d, wherein said parking armis operati v um,cl”"’
W th er such t hat operation of said first slider® ofger dtes +
sai d parking ar method of |oading a disk onto and, alternatively,

unf oadi ng a di sk from a magneti cally cl anped spindle i nterface of a disk
drive systemhaving a front side and a rear side, wherein the disk drive
system furthgr comprises a cartridge recgsver -having two |lift pins nounted

on first and second sides of -the cartridge receiver, a first slider and a
second sl i deaysingvbeicantdgesiecelver tg Dltdmblaysaﬂmnm{ile@tlpn vehileipegfornsing gaid channel

and the secqpd 4 permitting step.

29 9. The di sk drive system of claim8, further conprising altﬁarkl ng arm

27. The method according to claim 26 further including the

step of mounting the lift pins on the first and second sides of the car’tridge_ receiver
so that the cartridge receiver is tiltably raised and lowered when the movement of

the sliders forces the lift pins to follow the slots in the sliders to alternatively raise
and lower the cartridge receiver.

28. . - The method according to claim 27 ,wherein said
first permitting step includes inserting a disk cartridge into the cartridge
receiver until a remote end of the disk cartridge releases a receiver latch.

.29. _ The method according to claim 28 wherein during said

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

30. : The method according to claim 29 further 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.

©31. The method according to claim 27 wherein 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 {iltably raise the cartridge receiver.

32. The method according to claim 31 wherein said tiller is
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sl i dersSIidably—nounted—i-n a second slider channel,

and wherein the sliders

o being rotatably attached to the di sk drfive syste!”!"’

nove i NTRIPPRSIHEBd] REGLLONS from each other and within their '
sl+ der c¢ ' (ic?"l(fe) i nfluence of a tiller sw ngably at Juﬂmmwmgml
sliders, , ﬂﬂ

at. a till

into which said lift pins engage,

_ _ in the tiller axis does not nove relative to the
disk drive system and further wherein said sliders each include a slot

said nethod conprising the steps of: (a)

m ni mi zi ng the novenent of the cartridge ¥eceiver along a first direction

fromthe font side to the rear

side of the disk drive system while

perm tting faeuaiycausegto rotateiotberebylitablysaise e carridgs regeiverandntiaddl ar to
'J&g&i on and to pitch about the lift pins; and (c) permtting

_ o nove relative to each other and relative to the cartridge
receiver, thereby forcing the lift pins to follow

said first
the sliders

33. The method accofding to claim31 wherein said tiller is

caused to rotate by means of an electric motor to thereby tiltably raise the
cartridge receiver and unload the disk.

34, A method of manufacturing a cartridge loading
and unloading mechanism operatively associated with a disk drive having a
housing with a cartridge loading end and a remote end, said method

comprising 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 éartridge 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
rotatioﬁ 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
direétion about the tiller axis drives the first slider toward the remote end of
.the housing while driving the secpnd 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
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t he stots |n the

\\\\
el{e la(t, alternatively raise and lower th
recei ver. cIaimlO further conprising the ml Jli””,l””
nmopunt i ng th \“ the first and second sides of the ca "I
rece| ver trldge receiver is tiltably raised and | onerl ed® *
.when t he rmverrent of the sliders forces the lift pins to follow the slots
i 30 the sliders to alternatively raise.and | ower the cartridge '
receiver. 12. The method of claim1l wherein said permtting step

conprises inserting a disk cartrldge into3The cartridge receiver until a

lower 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 lower position to ptevent further movement of said cartridge
receiver; and

providing a cam in operative association with said cartridge receiver for
tilting said cartridge receiver about a first axis while said cartridge receiver moves
between said upper position and said lower position, said cam and said stop
cooperating so that said cartridge tilts about a second axis.

35. A disk drive system including a disk loading
mechanism for tiltably loading and unloading a disk from a spindle magnet, the
system having a disk loading end and a remote end, said disk drive system
comprising:

a first 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 first
slider having an S-shaped slot formed therein;

a second slider having a forward end adjacent the disk loading end ot
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 directien 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
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renote.end—ef—{—he—dks—k—caﬁrldge reI eases a receiver Iatchm
sliders Q. Rebidced: 1he nmethod of claim 12 wherein, m
of inser (i (e artridge into the cartridge recei ver l

opens a sl lldl sk cartridge to permt access to the él sk.

The net ho wherein the nethod further conprises rotatably

" kowering a bias c0|I assenbly past the open shutter and into position over

t he exposed surface of the disk, and witing data to the disk. 15. The

nethod of claim1l, wherein said. unloadi of the disk fromthe

magnetically cl arrped spindle interface of the disk drive system conprises
forcing thetewprkihe dsk knaging end ehdhectyptararand t he sliders to drive the |ift

pins along the skLqipidge BELEOYnIViAG @Dkt ik pinEnd AT ddcb S SithiGS GV er -

associated therewith, 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 éenter of the spindle magnet, so that rotation of said tiller in the first
direction tiltably unloads the disk from the spindle magnet, and rotation of said
tiller in the second direction tiltably loads the disk onto the spindle magnet

along a vertical path to thereby reduce the force needed to remove the disk from
the spindle magnet.

36. A method of loading and qnloading 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 ié 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

' tilier in a first direction about a tiller axis drives the first slider toward the cartridge

loading end of thé 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
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rotate to.
di sk. 17.
by neans of

16. - TheTﬁ{Eéhﬁgﬁlag’ﬁeeﬁk SldRd: 15 wherein said tiller is manual Iﬁ forced to

recei ver and unload the disk. - 31 18.

y rairse the cartridge receiver tummlll “ul
l\ k‘ cIa|m15vvhere|nsa|dt|IIer|s
tor to thereby tlltably rai se the cartrid

apparatus for use with a disk drive having a cartridge |oading end,

renote end,

and a base pl ate,

39
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 tiltably movable between an uppe-r position and a lower
position along a vertical path when said sliders are driven by said tiller; and

while rotating said tiller, tiltébly displacing said cartridge receiver relative to
the housing initially about a first axis and then about a second axis to engage or
disengage a cartridge in said cartridge receiver into or from a loaded position
respectively to thereby reduce the force needed to remove a magnetic central hub
of a respective disk from a spindle magnet

37. " 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 h.ousing and a second end of the
second slider is adjacent the remote end of the housing;

swingably connectirig 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 Ibéd‘mg end of the housing;

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

a

said cartridge |oading apparatus corrpri si ng:

A cartridge I oad| ng
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a fir'st thmg_ummrd end adj acent the cart |ng end of
t he dlskTq;S a rempte end adj acent the renote e mﬂ ”ﬂ
a<second s orward end adjacent the cartrt

t he disk - W )te end adj acent the renpte end of the d|s d"rlve
a.tiller end and a second end, said first end of said tiller
bei ng sw ngably linked with said forward end of said first slider, and said
second end of said tiller being sw ngabl y linked with said forward end of
sai d second slider, so that a first rotat4®n of said tiller in a first

direction about a tiller axis drives said first slider toward the cartridge
| oadi ng end of the disk drive while driving said second slider toward the

oot B AR LEbE A PR AL LA B8 B8 Bl 3 ¢ e
renote end @bsitibe al?blngla vhfmcat pathi wmmlsald/skdyrsaerrWep(byéaml tilder toward the -
cartridge Ioadi nglh‘?e rotatlng sa‘?d gljler in Said first direction, tilting said cariridge receiver

relative to the housing initially in a first direction and thenin a second direction to '

move a respective cartridge in said cartridge receiver intd a loaded position; and

while rotating said tiller in séid second direction, tilting said cartridge

receiver relative to the housing initially in a first direction and then in a second

direction to move said respective cartridge in said cartridge recelver into an loaded

position to thereby reduce the force needed to remqve a central hub of a

respectwe disk from a spmdle magnet.

38, The apparatus according to claimig wherein said tiller includes a skirt
portion that rides over said gear train to thereby assist in containing individual
gears of said gear train in position on respeclive gear axes.
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a cartrj dﬁ i@%a&ﬁ{e famd rece| ving a respective cartri dge contai ni ng a di sk
wth a

d cartridge receiver being lin .
slider nd sl i der and noveabl e bet ween l‘ “!. ! min and
n said sliders are driven by said *I ., *

a Iower
.cooperative with said cartridge receiver, said stop for preventing said

gcartridge receiver fromfurther novenent when the disk is fully | oaded;
drive nmeans for providing a controllable force to said tiller so that the
tiller is controllably rotated about sgijd tiller axis; a gear train

I nt er posed between said drive neans and said tiller, said gear train

directly transmitting said controllable force .provi ded by said dr|ve nmeans;
and

39. A cartridge loading apparatus for use with a disk drive having

a cartridge loading end and a remote end, said cartridge loading apparatus
comprising: _

a base plate having a first slider channel and a second slider channel;

at least one door link rotatably attached to said base plate, said at least one
door link having a free contact end;

a first slider slidably contained within 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 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 eﬁd 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 rbtation of
said tillerin a éecon.d_ 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 diék 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 sliders

-l
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32 a perat [ vellyep@&aom ated with said tiller and sai d rain for
rotati ng, out said tiller axis so that when sml j"/ﬁm
segond S\/%ma ‘\% d cartridge receiver between said u #ﬂj
said lo [ [

id cartridge receiver, respective cartridge,”
di-sk nove

ong a vertical path while tilting to thereby reduce the force
needed to remove the central hub froma spi ndl e magnet. 19. The

apparatus according to claim 18 further including a manual |y operated
ej ection button associated with one of sa#d first slider and said second

slider. 20. The apparatus according to claim18further

i ncluding an electric drive nearis operativel'y associated with said cam for
driving said tille 21, The apparatus according to claim
18 further are dnven by said tiller;

acam operatwely associated with said tiller for rotating said tiller about said
tiller axis so that when said first and second sliders move said cartridge receiver
between said upper position and said lower position, said cartridge receiver,
respective cartridge, and disk move along said non-horizontal path so that the
central hub is inclined relative to a spindle magnet, said at least one door link
being aligned to act upon the shutter door when said respective cartridge is
inclined and moving along said non-horizontal path thereby reducing the force
needed to remove the central hub from the spindle magnet while cootdinating
movement of shutter door when the disk is inclined.

40. The cartridge loading apparatus accordihg to claim 39wherein the
maximum distance between said upper position and said lower position of said
cartridge receiver is approximately 5mm.

41. The cartridge loading apparatus according to claim3Sfurther 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.

‘42. The cartridge loading apparatus according to claim39furlher including
a door link stop positioned proximate one of said slide channels, said door link
stop écting 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.
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inculdi—ngmfor positioning a carriage when sgm '

cartr dgﬁleétﬂaiﬂﬂem The appar at us

21 wh ng armis operatively associated with mﬁﬂﬁmﬂ#&i"ﬂﬁ“
T

first second slider so that operation of said associated
ski der sai d parking arm 23. The appar at us
according to clain2wherein said parking armfurther includes a pivot shaft
that fits into a hole in the base plate, and a jaw that straddles a parking-
arm | ug associated with one of said fi r43 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.

43. The cartridge loading apparatus according to claim 4 1 further including
a first door link stop positioned proximate one of said slide channels and a second
door link stop positioned proximate the other of said slide channels, each door link

stop acting to align a corresponding free contact end of a respective door link with
a shutter latch on the shutter door.

44. The cartridge loading apparatus according to claim 4 3 wherein said first
and second door links are biased toward cartridge loading end of the disk drive.

45. The cartridge loading apparatus according to claim 44 wherein when
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. '

46. The cartridge loading apparatus according to claim44 wherein 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. '
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33 24. The apparatus according to clai n23wher ei g,ﬂﬂlabel end- of

the cartridge remmins visible when the cartridge is |oade Iy#,mwﬂmulﬂ

whi I'e cont ai ned and protected within the cartridge |oadin

dri ve. s Sheet HasBeenReplaced A i sk drjve systemfor tiltably |oadi hg "and
unl oadi n¢ IH“ mmuta\nd off a’spindle magnet, the system having a disk
| 6adi ng e end, said disk drive systemconprising: a first

sl i der haV| ng a forward end adj acent the disk |loading end of the system and
a renote end adjacent the renote end of 4&e system said first slider

havi ng a single S-shaped slot- forned therein; a second slider having a
forward end adjacent the disk |'oading end of the systemand a renote end.

adj acent the renote end of the system said second slider having a single
S-shaped sl ot formed therein;

47. A cartridge loéding apparatus for use with a disk drive having
a cartridge loading end and a remote end, said cartridge loading apparatus
compfising: ' _

a base plate having a first slider channel and a second slider channel,

at least one door link rotatably attached to said base plate, said at least one
door link having a free contact end and a latch-release trip lug;

a receiver latch rotatably. attached to said base plate, said latch-release trip
lug aligned to engage said receiver latch when said at least one door link is
activated; '

a ﬁrét 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 ehd of the disk
drive and a remote end adjacent the rembte 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 aésociated 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 tbw_ard
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
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a tifHigshe cedst end and a second end, said first em
bei ng edwth said forward end of said first s m\ﬂ“\
seeon iller being swingably linked with said f ‘\E‘ \

sai d second slider, so that a rotation of said tiller in af ||red*t|(§n
about a tiller axis drives said first slider toward the disk I oad| ng end of
the systemwhile 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 towaf¢l the renote end of the system
while driving said second slider toward the disk |oading end of the system
a cartridge receiver having a first lifting pin and a second l'ifting pin,

and sai d_ sectitth PR RyB s ¥jessl i Siliel bt ABuR 18 Uk, S0 LARAGE (s o
said |iftingepeiner teing tinkedrtosaju fastaerndvs’etcbndasﬁﬂmend haivealsle[baméelreén to the

e o e R BB B Al AR S S i WS R
sliders are driven by said tiller;

a cam operatively associated with said tiller for rotating said tiller about said
tiller axis so that when said first and second sliders move said cartridge receiver
between said upper position and said lower position, said cartridge receiver,
respective cartridge, and disk move along said vertical path so that the central hub
is inclined relative to a spindle magnet, said at least one door link being al'igned
to act upon the shutter door when said respective cartridge is inclined and moving
along said vertical path thereby reducing the force needed to remove the central '

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

48. The cartridge loading apparatus according to claim47wherein the
maximum distance between said upper position and >aid lower position of said
cartridge receiver is approximately Smm. '

49. The cartridge loading apparatus according to claim4 7wherein 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 preventing further movement of the notched slider and holding said

cartridge receiver in the upper position.

50. The cartridge loading apparatus according to claim 49 wherein said

paw member of said latch receiver is spring-biased toward said notched region.
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34W‘he first direction tiltably unloads the disk fromthe
spi_ng magnet chdot ation of said tiller in the second

tislt é%e&mﬁm\“i sk onto the spindle magnet al ong a ver""ﬂ'ﬁmmul""l,””m
t her ehy !

orce needed to renove the disk fromthe *spi‘nhdte magnets

and a ‘\ Ive with said sliders, said stop for preventing said
sli der rom further novenent when the disk is fully |oaded. 26.

A met hod of |oading and unloading a disk to and froma magnetically clanped
spindle interface of a disk drive systemsiaving a front side and a rear
side, the disk drive systemincluding a cartridge receiver having

- 51. The cartridge loading apparatus according to claim 49 wherein said
paw member includes a slipping surface and said notched region includes a
corresponding slipping surface, said slipping surfaces sliding over each other to

lockingly engage thereby maintaining said cartridge receiver in the upper position.

52. The cartridge I_pading apparatus according to claim 51 wherein when
said respective cartridge is inserted into said cartridge receiver while in the upper
position, said at least one door link begins to rotate thereby directing said latch-
release trip lug into said receiver latch to disengage 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.

53. The cartridge loading apparatus according to claim 52 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.
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t wo Iiii_ans_nnunLed on—first and second sides of the cartri dge receiver,

a first d q{es]aceg)nd slider, the first slider slid
first sI st e p %% the second slider slidabl y nmoun EE rlﬂ“f
sl i der ders noving in opposite directions th

and W|th| t|ve slider channel s under the |nfluence of a tiller
swi ngabl y attached to the sliders, the tiller being rotatably attached to
the disk drive systemat a tiller axis, the tiller axis being fixed
relative to the disk drive system and th&7sliders each including a si ngl e

slot into which a corresponding lift pin(s) engages, said nmethod conprising
~the steps of: minimzing the movenent of the cartridge receiver along a

first directiondgomthe fg Hidgé HRding abPsraliR3ér u%b‘d\ﬁth%fdlémfnv@'h%{ﬂng“ ve

system permtting the cartri dge receiver to nove substantially
per pendi cul arcarsidgglgrding end Andea tre®aAteapad.t %?Kﬂ)lcﬁtfﬁd%éﬂﬂdlﬂghepnafﬂuspl ns
whi | e perf 0&5%8951&@' d mnimzing step;

a base plate having a first slider channel and a second slider channel;

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 a notch formed therein;

a bias coil arm rotatably secured to said base plate, said bias coil arm
including a biés 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 thaf 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 filler 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;

.....
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permtting the ' to nove relative to each other and relative to the

the L%fﬁﬁﬁﬁﬁﬂﬁm Cively tiitany raise and Towsr ¢ nd WAL SETTRNNIN

receiv ical path; and causing the cartridge*re€eiver®td pi*tch
i.n a f| and thereafter 35 causing he cartridge receiver to
prtch in a second direction while performng said second permtting step.

27. The net hod according to claim26, further including the step

of nmounting the lift pins on the first ang second sides of the cartridge

receiver so that the cartridge receiver is tiltably raised and | owered when
t he novenent of & cartridge receiver for receiving a respective cartridge containing the disk,

said cartridge receiver being linked to said first and second sliders and tiltably
moveable between an upper position and a lower position along a vertical path
when said sliders are driven by said tiller;

acam operatively associated with said tiller for rotating said tiller about said
tiller axis so that when said first and second sliders move said cartridge receiver
between said upper and lower positions, said cartridge receiver, respective
cartridge, and disk move along said vertical path so that the central hub is inclined
relative to a spindle magnet for loading and unloading the disk thereon to thereby
reduce the force needed to remove the central hub from the spindle magnet while
coordinating movement of bias coil assembly with the disk.

53. The cartridge loading apparatus according to claim S4wherein the

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

56 . The cartridge loading apparatus according to claim54wherein the bias
coil assembly moves a maximum distance of approximately Smm.

57 The cartridge loading apparatus according to claim54wherein the bias -

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

58. The cartridge loading apparatus according to claimb4wherein 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.
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tlhe . d|:ft pil’lrS’I tofollgwthe slots in th ' II "II'III”“'
al terpatd v | ower the cartridge receiver. 28. j"lﬁ'i'ﬁl
- ~The crtis Hodl ‘a&’g to claim27 ,wherein said first permittiengLstep s
i ncl ud% mmm [di sk cartridge into the cartridge receiver until a
renot e t k cartridge rel eases a receiver latch. 29.

ThHe method according to claim28 wherein during said inserting step, a door
| ink opens a shutter on the disk cartridge to permt access to the disk.

30. The met hod accordim@to claim29 further including the
step of rotatably |owering a bias coil assenbly past the open shutter and
into position over an exposed surface of the disk, and witing data to the
di sk. * 31. 59. : : ' =1 ai - e iid

unl oadi ng of the di .sr[ze}rg% ieagﬁ%'g%églé%g%&gfoga eogalélé} %@d%sférh E% ace of

t he di sk dr bearing block means includes a pair of bias coil clamps each secured to a

corresponding corner of said base plate.

60 . The cartridge loading apparatus according to claim54wherein said bias
coil assembly is spring-biased toward the disk so that as said one slider is moved
toward one end of the disk drive, said bias coil assembly is lowered onto the disk
through an open shutter in the cartridge. ' |

61. The cartridge loading apparatus according to claim 60 wherein the
spring-bias of said bias coil assembly is overcome by interaction between said
notch and said lever arm when said tiller moves said 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 épindlé magnet.
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systemmmm tiller to rotate to activate the sliders to

drlveth’@lss mgthe slots to thereby tiltably ge
recei ver. -~ The nmethod according to claim Emmﬂ(mm“lﬂﬂmmm
tiller is y caused to rotate to thereby tiltdbly rhis® the”
cartridge rece| ver and unl oad the disk. 33. The met hod accordi ng
to claim 31 wherein said tiller is caused to rotate by neans of an electric
notor to thereby tiltably raise the cartridge receiver and unl oad the disk.
34. . A met hod of manuf agtouri ng a cartridge | oading

62. A cartridge loading apparatus for use with a disk drive having
a cartridge loading end and a remote end, said cartridge loading apparatus
comprising: '

a base plate having a first slider channel and a second slider channel;

- means for slidably supporting a fine actuator assembly carriage relative to
said base plate for movement over an information storage disk having a central
hub;

a parking arm rotatably secured to said base plate about a parking arm
axis, said parking arm including 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 thé 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 bemg
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
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and

l di ng rrechanl sm operatively associated with a d| sk drive hav
housi s pe
conpri

ge | oadi ng end and a renote end, lly
placing a first slider in the ho ’ &g ﬂl
f or war |rst slider is adjacent the cartridge Foadi ﬁ”
t he hou5| ng and a renote end of the first slider is adjacent the renofe end
of- the housing; placing a second slider in the housing so that a forward

end of the second slider is adjacent the cartridge | oading end of the
housing and a renote end of the second slSilder is adjacent the renote end of

t he housing; sw ngab conn t|n é{a first end of atiller to the first
slider, and°¥Wid95deq %8%8 "W€cond end of the tiller to the second
slider, so that aear&tdgemew‘verrmrédén}. a fddpactivie'caktridtie @sitdifing Bfeogisk,a tiller
axis drives the first slider toward t e cartridge |oading end of the

housi ng whi F& d.;qrtglpg% regeives bemgdinked 4o said first an second slldegrs and tiltably
moveable between an upper position and a Iower position along a vertical path
when said sliders are driven by said tiller; '

a cam operatively associated with said tiller for rotatihg said tiller about said
tiller axis so that when said first and second sliders move said cartridge receiver
between said upper and lower positions, said cartridge receiver, respective
cartridge, and disk move along said vertical path so that the central hub is inclined
relative to a spindle magnet for loading and unloading the disk thereon thereby
reducing the force needed to remove thé central hub from the spindle magnet
while coordinating movement of the fine actuator assembly carriage by interaction
of said parking arm with said one of éaid first and second sliders. |

63. The cartridge loading apparatus according to claim 62 wherein the

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

64. The cartridge loading apparatus according fo claim 62wherein said
linking end of said parking arm includes a jaw member having a ﬁrsf 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 engagés one of the sides of said
jaw member thereby r_otating 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. |
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r em)t

cartr nd of the housing; linking a cartridge reCel.ver £o "saisd *
fifst slirder and to said second slider, said cartridge receiver being
titably novabl e between an upper position and a 37 lower position al ong
a vertical path when said sliders are dr'$¥en- 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

65. The cartridge loading apparatus according to claimeé 2 wherein said

linking end of said parking arm includes a jaw member havmg a first side and a

second side which straddle said lug means so that when said one slider is moved

t the rem&ﬁ pd of the housing, ahd rotation of the tt+terima

secq-mdsthetr out the tiller axis drives the first slid “‘
ousing while driving the second slider tomm |“ m

toward one end of the disk drive, said lug means engages one of the sides of said
jaw memberthereby rptating said parking arm about said parking axis so that the
bressing end of said-parking arm is disengaged from the fine actuator assembly

carriage which is thereby allowed to independently move along said means for
slidably supporting.
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receiver; and providing a camy ﬁw(%e'f‘?ﬁst I ve ésgﬂptﬁ gafj“ pdide: 1S&ld> cart r?—%lga
receiver for tilting said cartridge receiver ghgout: S8 f i rgkﬁx?‘sxm@@:@ Said
cartridge receiver noves between said upper {pgsikigR:@ndssaiid b Meavpnged 7
position, said cam and said stop cooperating ,&Eehgicrsal 9 &@rt I’tdﬁig@gddl l.ts
about a second axis. 35. A qdi gk dr| ve system i ncluding a

di sk |l oadi ng nmechanismfor-tiltably | oading a-di sk froma

spi ndl e magnet Sl a and—sad d
di sk drive syst emﬁ@?ﬁ?w@ﬁ@?" d adj acent

the di sk |l oading end of the systemand a rermte end adj acent the renote end
of the system said first slider-having an S-shaped slot fornmed therein; a
second slider having a forwar Bavkgredndofthe tinentiork | oadi ng end of

a. Field of the Invention .

The present invention relates to data storage systems of the type
that include a housing having an opening for receipt of a removable disk
cartridge in which an information recording medium is mounted for
protection. More particularly, it relates to a cartridge loading apparatus
for loading a removable disk cartridge onto and for unloading a
removable disk cartridge 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 mcreasmgly 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—-tf;é point at which the material loses its magnetization and

~accepts the magnetization of the magnetic 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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the systemand a renote end adj acent the renote end of the system said
second slider having an S-shaped slot forned therein; a tiller having a
first end and a second end, said first end of said tiller being sw ngably
associated with said forward end of said first slider, and said second end
of said tiller being swi ngably associated with said forward end of said
second slider, so that a rotation of said tiller in a first direction about

St ermane ot vy SSBheld, et A brePt Sgb i, 4 toreths oo of he
system and a @ brdvielishPfedordel infbinsationntife sepanters aceicond operatingsai d
Wi | e de i ng madal bethismodk the laser generates a low-intensity laser bearn that ¥ ' ™
is again focused on the tracks of the rotating disk. This lower intensity
laser beai'n does not heat the disk above its Curie Point. The laser
beam is, however, reflected from the disk surface in a manner indicative
of the previously recorded information due to the presence of the
previously formed pits or marks, and the previously recorded information
may thereby be reproduced. Since the laser may be tightly focused, an
information processing system of this type has advantages of high
recording density and accurate reproduction of the recorded information.

The components of a fypical optical system include a housing
with an 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 systém to which the drive is connected. _

Within the hodsing of a conventional system that uses disk
cartridges, a tumntable for rotating a disk thereon is typically mounted on
the system baseplate. The tumntable may comprise a spindie 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 systerhs, as discussed above, it is necessary to
magnetically bias the disk during a writing 6peration by applying a
desired magnetic field to at least the portion of the disk being heated by
the laser during the writing (recording or eras_ing) 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 dafa storage
systems for storing digital information. For example, standard optical
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38 teward the disk |oading end of the system and a cartridge receiver

having a first

said first

lifting pin and a second lifting pin associated therew th,
l[ifting 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 wigh a plane that
ends of the system perpendicular to a base plate,

i Tor it ek PRE i ued' Sop M UBKETARE thef opfid) ik ol

is parallel
and passes through

to the

f said
pi ndl e

magnet, and mayhobbeahosanted inid pretective icase o cartridge.r ifthe opticalldisiol y | oads
t he disk ontq the_spi,ndle net al a vertical path . to there

the force neduddt TKqE MANTER Y & GBS AR ApeIsiPr madually Fenoves the
A method of |fadsBf M ptoteQRE Edbe? Thé 'opefator Whifd then manually load

the disk onto a loading mechanism, using care to prevenf damage to the
recording surface. ' ,

Alternatively, for purposes of convenience and protection, a disk
may be mounted within an enclosure or a cartridge that is itself inserted
into the insertion port of the drive and is then conveyed to a
predetermined position. These disk cartridges are well known in the
computer arts. The disk cartridge comprises a 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

reduce

door link that makes contact 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 spindie 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 spindie. 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
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operativel y associated with a drive unit having a housing with a cartridge
| oadi ng end and a renote end, said nethod conprising: providing a first
slirder in the housing so that a first end of the first slider is adjacent
~the cartridge | oading end of the housing and a second end of the first
slider is adjacent the renote end of theghousing; providing a second slider
in the housing so that a first end of the second slider is adjacent the

S dge | >0 . . 15 d
5" adf acent  NECPuTH oSy oS ROKIGR, heh BETANKTNO SladrIBaBfEd™Y 7o Yo
of a tiller tocdriventionaltdisk iloteding and unloading | system rautdmaticallysanioads end of

the tiller to the second slider, sg that r tatigqn of the tiller in a first
direction abouthedisk flom ths spindle. , Asloadingrdevige far; pesforeing: this doading + r | dge

ke nnor Eb SRR 84 e ol SRR 30 88 AN ARAT o,
about the tillloading @.e., when the disk is moved from an ejected position into the

player and onto the spindle), the disk is moved horizontally, parallel to

the baseplate and turntable, towards the tumntable. When the disk has

been positioned above the turntable , the disk is lowered vertically,

perpendicular to the face of the turntable, onto the spindle. Once on the

turntable, a spindle magnet attracts the disk hub fixed to the center of

the media, thereby clamping the disk in a rotatable condition for read-

write operations.

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, paraliel to the
baseplate and tumntable, towards the disk receiving port in the front of
the player. When the disk is thus lifted from the spindle during the
unloading operation, it is necessary to generate sufficient upward force
on the cartridgé 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
operétion of an ejection lever or by the activation of an electric ejection
system. _'

In conventional electric ejection systems, wherein the disk
cartridge unioading 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 to use the electric
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drives the first slider toward the renote end of the housing while driving
t he 39 second slider toward the cartridge |oading end of the housing;
linking a cartridge receiver to said first slider ‘and to said second
sl'ider, said cartridge receiver being tiltably novabl e between an upper
position and a lower position along a wpertical path when said sliders are
driven by said tiller; and while rotating said tiller, tiltably displacing

Sal 4 carty L oG e bRk S B ridf BRRgoa. i SRl e, L
sai d cartri dgenesatel sufficient vertical flifting mrd:ezamoaqsusti e ressivedin id y to
t hereby reduce-the force needed to remngve netic central _hub
system housing to accommodate this large mo%or thereby increasing the
overall size of the housing for the cartridge-loading apparatus. In
addition, the large motor consumes considerable amount of power.
It is thus desirable to reduce the complexity of the disk player,
while reducing the overall size of the player to facilitate the drive's
convenient use in computer applications. In order to be able to receive a
5% inch disk cartridge and yet be small enough to be conveniently used
in conjunction with a personal computer, optical disk drives must use
compact and carefully located mechanical and electrical subsystems.
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 ts achieve this peeling
action has the tumtable 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 fo design a drive
wherein the disk is peeled from the spindle magnet.

Summary of the Invention
Accordingly, a general object of 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.
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of a-respective disk froma spindl e magnet 37.

A net hod of

| oadi ng and unl oadi ng a disk cartridge operatively associated wth a drive
unit having a housing with a cartridge |oading end and a renote end, said
met hod conprising: providing a first slider in the housing so that a first
end of the first slider is adjacent thegcartridge |oading end of the
housi ng and a second end of the first slider is adjacent the renpte end of

t he housi ng; provigl ' ' ' . .first end
of the second sli @&ﬁgﬁ%ﬁﬁgﬁﬁ@b h%%éi@?b@gﬁiﬁga%nﬁggkﬁaﬂy housi ng
and a second gmiunibatiing apparatds thatds rables toarducerthe tibed frord 0f t he

housi ng; sw
and sw ngabl

drives the first s

;Pably connecting a first end of atiller to the first
I

sl i der,

_%ﬂlﬁﬁt‘,@m Hlfc&aﬂ@ﬂb_nd end of the tiller to the second slider,
S veat otanor I drer 16 hloveing Aidva! aid 'offdr' GHleBROVK te pldsbfif X! ©

he "car
invention, there is provided a cartridge loading and unloading apparatus

for removabile disk cartridges, including a pair of sliders and a tiller. The
tiller has two ends, one of which is swingably connected to the forward
end of the first slider, and the other of which is swingably connected to
the forward end of the second slider. Rotation of the filler in a first
direction about a tiller axis drives the first slider toward the cartridge
loading end of the drive unit while driving the second slider toward the
remofe end of the drive unit, and rotation of the filler 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; |
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| 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 second slider toward the cartridge | oading end of
the housing; linking a cartridge receivey to said first slider and to said
second slider, said 40 cartridge recelver being tiltably.novabl e between

e s o R 2oh B bk WAl BRA 0B b R bEa T S,
direction, tilting prysdeABC EbRpfisé efvatihalaiidiasometricofideftislider, ng
initially in a first direction and then in a second direction to

Figs. 7A-7TE comprise elevational and isometric views of a right
slider; | _

Figs. 8A-8C comprise elevational and isometric views of a parking
arm; _ ;

Figs. 9A is an isometric bottom view of the disk drive of Fig.1,
illustrating in particular the fine actuator assembly carriage which
supports the optics used to focus the laser beam on the data track of the
optical disk;

Fig. 9B is an elevational view of the fine actuator assembly
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 dartridge 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;

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;
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nove-a respective cartridge in said cartridge receiver into a | 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 nove said respective cartridge
I.n said cartridge receiver into an | oaged position to thereby reduce the
force needed to renove a central hub of a respective disk froma spindle

el tes o ski e ERPELR i FSHBRE Allict eyl b Bsefiy fexteitel L, .,
i n cont ai ni ngvhichtithe biasicoi @ssembly is malntedand which isrintosi ltnountedrtor espective
gear axes. 41 . —
the pivot bar depicted in Fig. 16; |
Fig. 18 is an elevational view of the right side of the cartridge
receiver and the cartridge just before initiation of an cartridge-eject cycle,
depicting the disk mounted in operating position on the spindle;
Fig.19 is an elevational view of the right side of the cartridge
receiver and the cartridge during the cartridge-eject cycle, depicting the
cartridge being tipped 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 carlridge 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 ihe following primary components. Its
outer housing includes an upper planar surface 31 and a lower planar
surfaée 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
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39. . A cartridge | oading apparatus for use with a disk drive having a
cartridge |oading end and a renote end, said cartridge |oading apparatus
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 | east one door link having a free cogtact end; a first slider slidably
contained within said first slider channel, said first slider having a

e o acPUBSRE 1, B SHE IOV ieEP 4 . g o St e °
slidably cont ghmpHseé tahrearswall 38 (showrs in,dfor example) Figsa19) extendidgs! i der
and °romote. Betwest] Hise HoPehElanasuRAch A 1oAnd e I BAnaLsutscs BRer havi n
: ) g
a first end apd. 5ieBeeHEfoAREr-BRiING 1absfénd B4, RbaP Hellabel bRE 34T he
side walls 37 are channels 40 to accommodate cartridge locating pins 43
(Figs. 3A-3B) located on the base plate 46. |
The disk cartridge 13 also includes a cartridge door or shutter 49.
The shutter 49 is spring-loaded in a closed position (Figs. 1, 2, and 1 1
A). When the shutter 49 is open, it rests in a recessed portion 52 of the
upper planar surface 31. Since the disk drive 10 of the preferred
embodiment reads two-sided disk cartridges 13, a similar shutter and
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. Embedded in the magnetic material coating are tracks
in the fdrm of concentric or spiraling rings. The magnetic coating may be
onh either one or both surfaces of the rigid substrate, and the coating
enables data to be magnetically recorded on the disk 14 by magnetib
transducers, typically referred fo 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
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swi ngably associated with said forward end of said first slider, and said
second end of said tiller being swi ngably 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
| oadi ng end of the disk drive while driwgg said second slider toward the
renote end of the disk drive, and a second rotation of said tiller in a

emote end of BREAG; ApaRhd A rFis BkbHeHEEd T PR A I A hoflio? Bholg st e
cartridge | oadihedeftrshdef 70N eThé écdrtritige\receiver Y sHowlt genératly we82f giispecei vi ng
a respective cartridge containing a disk with a central hub and at | east

one shutter doshowne it arthe it daqr 'lt;’kc%'i-tthed@@t ﬂ@@éﬁﬂ'é%sbéﬂﬁdhei nked to
o o« norBRRE . S God br WNORN BRAIP lsce B e Rabithg" o1 o
receiver 82. The drive face plate 19 is depicted in front of the cartridge
receiver 82. Finally, a rotatable, magnetic bias coil assembly 94 is
depicted attached to the bias 10 coil arm 97, with the bias coil clamps
100 depicted above the bias coil aim. Further details about each of
these primary component assemblies will next be provided.

Continuing to refer to Fig. 2, the bottom housing 16 includes side
walls 103 and a back wall 108. On the inside base of the bottom
housing 16 are four mounting stations 109 to which the base plate 46 is
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, embeddéd 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, aright 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 cariridge receiver 82 when the cartridge
receiver 82 is in place around the base plate 46. The right vertical slot
133 similarly accommodates the right lift pin 139 (Fig. 10B) of the
cartridge receiver 82.
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4 2 are driven by said tiller; a camoperatively associated 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 position, said cartridge receiver, respective
cartridge, and di sk nove al ong said nonqhori zontal path so that the centra
hub is inclined relative to a spindle magnet, said at | east one door |ink

being aligned to afﬁeggg%kg&%%%ﬁgép 0043 %é@éﬁ&ﬁﬁg%w@aﬁrt ri dge

is inclined and novihg alon rz y reducing the
force needed énds eftheceftrandcrigtitraiternside walis1 11i5¢ 120| resipectivaiyieThebe | e

coordinating o NG pins-43 are adapted (d engage the cartridge channels 46 {Fig.
1). When the pins 43 are located in the channels 40, the pins 43 hold the
disk cartridge 13 and prevent it from moving both laterally (i.e., side-to-
side) and longitudinally (i.e., forward and backward).

The spindle motor mount 142 is molded into the bottom of the
base plate 46. The épindle motor 61 (Fig.2) may be held on the spindle
motor mount 142 by , for example, spring clips (not shown) attached to
the intemediate rib 145.

The base plate 46 has various 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
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40. The cartridge | oadi ng apparatus according to claim 39 wherein the

maxi mum di st ance bet ween said upper position and said | ower position of
said cartridge receiver is approximately 5mm 41. The cartridge | oadi ng
apparatus according to claim 39 further including a second door |ink
rotatably attached to said base plate g@d wherein said respective cartridge
has a first side and a second side, said second door link having a free

contact end. Sthawi)! thaf hBid thi' spifldle mate midiin é@ylﬁﬁsﬁﬂéﬁoﬁ%é spftidiect i ve

cartridge wt Irst si the cartri facing up, and
al ternativel ymotdﬂd10l1rhte14&cond side of the cartri dge facing up. 42. The

partri dae 1 oadi N9 PR BoiarBe b Hobe cGhBIT, 5T, MRS IR0 < SO
stop acting tgerfiesl \kélPﬂ‘Z‘Paé doa&et m& foifed itthe bade platd hetwr@edhé ree
cont act end thereof iIs igned with a shutter latch on the shutter door.
rear of the nght inner side wall 124 merges with the rear of the right
outer side wall 121. This socket 160 accommodates the pivot pin-163
(Figs. 12B and 12A) of the receiver latch 166. The receiver latch 166
has a vertical surface 169 (Fig.12B) upon which a latch-release trip lug
172 (Figs.2 and 11A-B), which is fixed to the right door link 88, impacts
to release the receiver latch 166.

The base plate 46 has a port 175 in the rear vertical wall 127. -
The laser diode (not shown), which would be located behind the rear
vertical wall between the left comer 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. .

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 parkingarm 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. The 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.
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43 43. The cartridge | oading apparatus according to claim4l further
including a first door link stop positioned proxi nate one of said slide
channel s and a second door link stop positioned proxinmate the other of said
slide channel s, each door link stop acting to align a corresponding free
contact end of a respective door link ygth a shutter latch on the shutter
door. 44. The cartridge | oading apparatus according to claim4 3 wherein

said first and se gdﬁﬂ%"‘}s"%3’5@“‘?%&33‘3%‘&'?%2&&@‘“ lﬁﬂ L%[}g‘t ng end of

the disk drive. e cartri I'ng apparat us accor 0 claim44
wher ei n when atsbembwsm relatedh optics] geseds taifocusi dhie f kaser sbeathocmtan dge

recelver, ea(%rr\]fo?r];\atslgn (tjrack o% the optical disk surface. The fine actuator assembly
carriage 184 in particular is of the type employed in the OMA 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° mirror (not shown) which redirects a laser beam generated in optics
module 189 up through a fine actuator motor-driven focusing lens (not
shown) onto the surface of the optical disk. In the perspective view of
Fig. 9A, the support rails 208 upon which carriage 184 rides are partially
revealed. As seen to best advantage in Fig. 9B, parking arm 79 parks
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 atmm 79 shown in
solid lines. When the left slider 70 is driven forward by the ftiller 76
during ejection‘jof the disk cartridge 13, the parking arm 79 is rotated by
the lug 205 pressirig \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 79 in these positions, the carriage

This is the replacement shoet

el 29 APR ‘997



| inks 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 |oading thereof. 46. The
cartridge | oadi ng apparatus according to claim44 wherein the shutter door
of the respective cartridge is biased gjosed so that when said central hub
is renpved fromthe spindl e magnet, the bias action of said door | i nks and

%5 " ok R b g B Pend 189\ I pEReI aBRIARE 1
having a car tmaylgﬁa\iecfmhlwebeveitwslammmeedlehdnveaDd cartri dge | oadi ng .
apparat us The ejection mechanism 67, which may be seen to best

advantage in Figs. 2 and 4, includes the following key features. An

ejection motor 209 powers the ejection mechanism. In particular, the

ejection motdr 209 powers a géar train that powers the output cam

which, in tum, forces the tiller to rotate in a first direction

(counterclockwise in Fig. 4), thereby ejecting a disk cartridge 13 from the

disk drive 10. When user initiates the ejection process, the motor 209

drives the worm gear 211. The worm gear 211 is fixed to the central

shaft of the ejection motor 209. This worm gear 211 drives a first large

geaf 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 filler axis 148.

The tiller 76 will now be described with reference to Figs. 5A-5F
and Fig. 4. The tiller 76 is pivotally attached fo the base plate 46 by’ the
tiller axis 148. A filler-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 tiller-spring pin 151. The filler-spring 241
biases the tiller 76 in a second direction (clockwise in Fig. 4) about the |
tiller axis 148. This is the cariridge-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 filler gear train and thereby helps to contain the
ejection gears in position on their respective gear axes. The end of the

This Is the replacement sheel

pate: 29 PR 1837



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 'l east one door link having a free contact end and a |latch-rel ease trip
lug; a receiver latch rotatably attached to said base plate, said
| atch-release trip lug aligned to engagggsaid receiver |atch when said at
| east one door link is activated; a first slider slidably associated with

e omr o age 8% nEARRR ersayf s igbd S0 shaKLA TR A MR g0 200"
renote end of eritbremote fibmthe skirt<oindludes aesimilar Ushapedjaw@5@. cThevi th sai d
cartri dge | oadiRIABAN JaH 24K s FARIANY HOURHNG YUHicE! GHANGRIPARH O he
remote end of thBgeftlshiderdd {#59.6C). Similarly, the U-shaped jaw 250 of the tiller 76
fits rotatably around the cylindrical connection post 256 (Fig. 7E) of the
right slider 73. The ftiller 76 is thereby pivotally connected to the forward
ends of the left and right sliders 70, 73, respectively. In addition, since
the left and right sliders 70, 73 are held in their respective slider
channels 154, 157 by the spring clips (now shown) which also hold the
spindle motor 61 in position, the tiller 76 is held on the tiller axis 148 by
the interaction between the U-shaped jaws 147, 150 and the cylindrical
connecting posts 153, 156.
When the ftiller 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 thg 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 conceming 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
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atilfler having a first end and a second end, said first end of said tiller
bei ng 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 drjgves said first slider toward the
cartridge | oading end of the disk drive while driving said second slider

tiiTer in a COTBAGEL The Wi 319 Kites ol i€ T TebSidid Botgth, 72, ©
sl i der towar 259 lof thecksft stiden?0 eindehthedinfliiersbe ofthethig 208 iAn 8shaped second
slider toward the cartrlgé:] oadllgg end of the disk drive; a cartridge.

recei ver f orSipteb2vs fgm 331'9&3@ shider 70qg&heprithe; Ieft slidar J0sg in
position in the left slider channel 154, the S-shaped slot 162 opens
toward the left outer side wall 115 adjacent to and behind the left vertical
slot 130. When the cartridge recéiver 82 is in position around the base
plate 46, the left lift pin 136 (Fig. 10A) of the cartridge receiver 82 rides
in the left vertical slot 130 of the base plate 46. The left lift pin is longer
than the left outer side wall 115 is thick. Therefore, the left lift pin 136
projects through the left vertical slot 130 and rides. in the S-shaped siot
262 in the left slider 70.
When the cartridge receiver 82 is thus positioned about the base
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 positibn, 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 reaching 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
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4 5 wi-th 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 bet ween an upper position and a | ower position along a verti cal
path while tilting when said sliders are driven by said tiller; a cam
operatively associated with said tillerq4for rotating said tiller about said
tiller axis so that when said first and second sliders nove said cartridge

Cartri dge reodieh 268 EB886s B ebC AR5 e bRSIIEHR Bromper ver i ca
path so that tditn 2E5iro@tedthe bias icolt armeay a@;baidingauﬂmmépbﬁdbﬁmet, said
at | east one door |ink being aligned to act ypon the shutter door when said

" respective carlefti glideri %, and iimrarticilandbe Resifiah §f dae nateh (268 The h
Lenel’L roanci dplebe BOFER 207 0Fhe B0 3B 0 e Arbiled o [
in the left outer side wall 115 of the base plate 46.

Referring now to Figs. 7A-7E, the features of the right slider 73
will be presented. As stated above, the tiller 76 is connected to the right
slider 73 via the cylindrical connection post 256. The right slider 73 has
an S-shaped slot 281 formed therein. This S-shaped slot 281 is a
flipped version of the S-shaped slot 262 in the left slider 70. This may
be seen to best advantage in Fig. 2. In Fig. 2, it is apparent that, when
the sliders 70, 73 are connected to the tiller 76, the S-shaped slots 262,
281 are flipped mimor 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 is 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 perpendiculérly 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
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the disk is inclined. 48. The cartridge |oading apparatus according to

cl ai m47wherei n the maxi num di stance between sai d upper position and said
| ower position of said cartridge receiver is approximtely 5 nm 49. The
cartridge | oadi ng apparatus according to claim47 wherein one of said
udes a notched region and f%i d receiver latch includes a

sliders incl
correspondin
driven towar
sai d not ched

of said latc

g paw nenber so that when

e slider with said notched is

ngages

. eqot eq. of. t he di sk, drive, .said ,paw e

dirkort, TR RS Rrbh imAge Fsblan B 150 SratfAbegr S0Re28E cned
slider and hoBdi neovidVel, Calisurés!Ohat eh@i YER and t AghtuiRe pindside P89, 50. The
cartridge | oadi ng apparatus accordi ng@lt o claim49 wherein sal d paw nenber

respectively, aresheld at sybstantially the\same veiticahheight-abovedthe
bottom of the base plate 46 at any particular time.

Still referring primarily to Figs. 7A-7E, the right slider includes the
following additional features. A recessed portion 284 is present on the
top surface of the right slider 73. A pin (not shown) may he mounted
horizontally across the right slider channel 157 so as to slide along the
recessed surface 284. The horizontal pin sliding along the recessed
surface 284 would limit the maximum forward and rearward travel of the
right slider 73 since the horizontal pin would hit the edges of the recess
284 at the extremes of travel of the right slider 73. The right slider 73
also includes a notched region 287 to accommodate a paw 290 (Figs.
12A and 12B) of the receiver latch 166. A raised portion 293 is present
on the rear end of the right slider 73. _

When the tiller 76 rotates in the first direction (counterclockwise
in, for example, Fig. 9B), driving the right slider 73 rearward in the right
slider channel 157, a latching action takes place between the paw 290 of
the receiver latch 166 and the raised portion 293 of the right slider 73. In
particular, the first slipping surface 296 (Fig. 12A), which is located on
the paw 290, slides past the second slipping surface 299 (Figs. 7C and
7E), which is on the raised portion 293 of the right slider 73. When the
surfaces 296, 299 slip past each other, the paw 290, which is
springloaded in the direction ihdicated by the arrow 302 in Fig. 12A,
enters the notched region 287 of the right slider 73, which holds the right
slider 73 in the rearward position and, consequently, holds the cartridge
receiver 82 in its -ﬁbpermost position. When the cartridge receiver is in

n.

this position, any disk ca'&ridge 13 in the drive 10 would be ejected, or,

alternatively, a disk cartridge 13 could be loaded into the disk drive 10.
The S-shaped slots 262, 281 in the left and right sliders 70, 73,

respectively, play a significant role in generating the peeling action

accomplished by the present invention when loading a disk cartridge
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46 51. The cartridge | oadi ng apparatus according to claim49 wherein said
~ paw nmenber includes a slipping surface and said notched region includes a

correspondi ng slipping surface, said slipping surfaces sliding over each

other to | ockingly engage thereby maintaining said cartridge receiver in

the upper position. 52. The cartridge | qadi ng apparatus according to

cl ai bl wherein when said respective cartridge is inserted into said

cartrid ' ile I.n_the X RN ' [
begi ns. Lo r ot corboaney uniialife sl iek RARHAGE Mo e s bter” Thie 6 ofi00L 1 4
recei ver | at chiypas.4hapad s 262 28+ i faellitding thé peelingadtion gemeratedibgam t o

drive the notched slider toward the cartridge |oading end of the disk drive
so that the dithis invention igsliscussed &urthatelawe spi ndl e magnet . :

Referring now to Figs. 10A and 10B, the cartridge receiver and
~ the components attached to it will be described. The cartridge receiver

82 is a one-piece, injection molded piece of plastic to which the left door -
link 85 (Fig. 2) and the right door 88 are added. When the disk drive 10
is fully assembled, the cartridge receiver 82 rides on the outside of the
left 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 move
up and down as they follow their respective S-shaped slots 262, 281.
The cartridge receiver 82 also 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 inio the side walls 37. If the disk cartridge 13 is inserted
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 hénd, the user inserts the disk cartridge 13 with the
forward-facing label end 34 entering the disk cartridge 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.
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53. The cartridge | oadi ng apparatus according to claimb52 wherein said
receiver latch includes a vertical surface aligned with said |atch-rel ease
trip lug, said receiver-latch rotating when the trip l'ug engages said
vertical surface. 47 54. - A cartridge |oading apparatus for use
with a disk drive having a cartridge |ggding end and a renmote end, said
cartridge | oadi ng apparatus conprising: a base plate having a first slider

o P e s THETRBF VAIE 7o 106 o AR 5SS 2

adj acent t he moaeHed régriori 820! fatthed WeRdin.t ThisTctihéd retio pemiits a latch-
release trip lug 172 (Figs. 11A-B) fixed to the right door link 88 to impact
the vertical surface 169 (Fig. 12 B) of the receiver latch 166. Since the
left and right door links 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 full insertion, the trip lug
172 trips the receiver latch 166 by pressing against the vertical surface
169 to rotate the receiver latch 166. This rotation of the receiver latch
166 frees the paw 290 from its latched position around the raised portion
293 of the right slider 73. When the receiver latch 166 is tripped in-this
manner, the cartridge receiver 182 can be lowered, placing the disk
cartridge 13 in operating position on the spindie 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 comers 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

This is the replacement sheet

pate: 29 APR fo57



renot-e 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 acent the renote end of the disk drive, one of said
first and second sliders having a notchpformed therein; a bias coil arm
rotatably secured to said base plate, sald bias coil armincluding a bias

bei ng- engagafRoGIR b S, e BFEREbENE Afhed B P e BT
sliders so thpsceNer8 Aléserdoot lihk stopss328 ehyurectihat the led iends @3R! ofar m t ur ns
to correspondingly position the bias coil_,assenbly relative an information
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Fig. 11B shows the disk cartridge 13 inserted into drive 10 to a
depth such that free end 332 of door link 85 has begun to open shutter
49, revealing the surface of optical disk 14.

Referring now to Figs. 14-17, the rotatable, magnetic bias coil
assembly 94 will be more fully described. The bias coil assembly 94 is
used during writing and erasing operations of the disk drive 10. The bias
coil assembly 94 includes a steel bar 335 wrapped in a coil of wire 338.
When the bias coil assembly 94 is positioned over a disk 14, as shown
to best advantage in Fig.18, it extends radially across the disk 14 and is
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 tum, 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 comer 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 thé rearward end of the left
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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 |oading
end of the disk drive while driving said second slider toward the renote
end of the disk drive, and a second rotgion of said tiller in a second
direction about said tiller axis drives said first slider toward the renote

o ng. o 0Bl odtosnﬁ“ b b bt SR ol Shed Bl B 0
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when the blas coil assembly 97 is rotated onto or off the disk cartridge
13.

The bias coil assembly 94 may tilt of rotate about-a point 353
near its center, and it is spring-loaded downward. In this manner, the
bias coil assembly 94 can remain parallel to the disk cartridge 13 when
in the down condition (i.e., the position depicted in Fig. 18, wherein the
disk cartridge 13 is fully loaded), and when in the up condition (i.e., the
position depicted in Fig. 20, wherein the disk cartridge 13 is unioaded).
The a'bility of the bias coil assembly 94 to remain parallel to the disk
cartridge 13 when in the up condition provides 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 dlsk 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 t_he tiller 76. The lever arm 275 of the
bias coil atTm 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 ftiller 76, as
depicted in Fig. 18, the cartridge receiver 82, via its lift pins 133, 136,
has been driven to the lowest point in the S-shaped slots 262, 281.
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noveabl e between an upper position-and a | ower position along a vertical
path when said sliders are driven by said tiller; a camoperatively
associated with said tiller for rotating said tiller about said tiller axis
so that when said first and second sliders nove said cartridge receiver
between sai d upper and |ower positionsygsaid cartridge receiver, respective
cartridge, and disk nove along said vertical path so that the central hub
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left slider 70 toward the front of drive 10, as depicted in Fig. 19. As the
left slider 70 slides forward, the notch 268 rotates the lever arm 275
forward, thereby lifting the bias coil assembly 94 out of the disk cartridge
13. As may also be seen from Fig. 19, the lift pins 136, 139, which are
fixed to the cartridge receiver 82, are being forced up the S-shaped slots
262, 281 by the motion of the tiller 76. Since the lift pins 136, 139 are
positioned on the cartridge receiver at a point where a lateral axis
passing through both lift pins 136, 139 would not also pass through the
spindle 62, a “"peeling” action for removal of the disk hub from the
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 to remove the disk
hub 15 from the magnétic 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 predetermined 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 conjuction 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
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coil .assenbly noves a maxi num di stance .of approximately 9nm 57. The
cartridge | oadi ng apparatus according to clai nb4wherein the bias coi
assenbly is nounted to a bias coil flexure which is nounted to said bias
coil arm 58. The cartridge |oading apparatus according to claim54 wherein
sai d bias coil armextends across saiddyase plate and is rotatably secured
t heret o agai nst bearing bl ock nmeans for reducing friction associated with

o 0 PR nihter S S e, P el B eer®e T
effects the "peeling" action referred to above. ' :

Fig. 20 depicts the configuration of the disk drive 13 after the
slight upward pitching of the cartridge receiver 82 is complete and the
cartridge receiver 82 has impacted the stops adjacent to the disk
receiving pbrt 22. At this point, the left slider 70 has reached its furthest
forward position and has pulled the lever arm 275 to its furthest forward
position, thereby rotating the bias coil assembly 94 out of the disk
cariridge 13. The bias coil assembly is thus parked parallel to the above
disk cartridge 13, substantially against the inside of the top surface of the
disk drive 10 or substantially against a printed circuit board located
against the inside of the top surface of the disk drive 10. The bias coil
assembly 94 travels vertically about 9mm from its loaded position in the
disk cartridge 13 to its just-described raised position.

As the cariridge 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 carfridge 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
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beari ng bl ock neans includes a pair of bias coil clanps each secured to a
correspondi ng corner of said base plate. 60 .The cartridge | oading
apparatus according to clainb4wherein 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 cegl assenbly is |lowered onto the disk
t hrough an open shutter in the cartridge. 61. The cartridge | oading

ik g IR R S S B I R
when said ti lthg igw dh ¢ofiéntidniall SlerficaiMiftiigBystems. &vddatioh/hedi sk
drive, said bias coil assenbly thqreby_belng%ralsed above the disk when it
is tiltably wdesignegonsesnes vesd| diive heightet .The above-described design
: accomplishes the peeling of the disk hub 15 from the spindle magnet 64
with a mechanism that uses available space at the sides of the drive 10,
rather than requiring parts that straddle the width of the base plate 46 to
tie the motion of both sides of a cartridge receiver 82 together and using
additional height to do so.
Another advantageous feature of the design is the non-critical
nature of most of the dimensions required. |
Further, the bias coil actuating mechanism that loads the bias coil
assembly into the cartridge 13 is simple and has almost no wear points.
The entire design is easy to assemble and for the 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.
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50 6.2. A cartridge |oading apparatus for use withimd73k&*%rive having.
a cartri dge |l oading end and a renote end, said cartridge [ oadi ng appar at us
coenprising: a base plate having a first slider channel

chann_el means for slidably supporting a fine actuator asgumnﬂﬂmmnﬁmlm“'

relative to said base plate for novement over an informationh st oragd dfsk*

having a central hub; a parking armrotatably secured to said base plate
about a parking arm axis [ [

, .said parking armincluding a |linking end and a
pressing end for acting upon the fiX actuator assenbly carriage; a first
slider slidably associated with said first slider channel, said first
sl i der CLAIMS

We claim:

1. A disk cartridge loading and unloading mechanism operatively

associated with a disk drive having a base plate and a cartridge loading_
end and a remote end, said mechanlsm comprising:

(a) a first slider having a forward end adjacent the

cartridge loading end of the drive unit and a remote end adjacent the
remote end of the drive unit;

{b) 2 second slider having a forward end adjacent the

cartridge loading end of the drive unit and a remote end adjacent the
remote end of the drive unit;

(c)

a tiller having a first end and a second end, wherein
said first end of said tiller is swingably associated with said forward end of
said first slider, and said second end of said tiller is swingably associated
with said forward end of said second slider, such that a first rotation of
said tiller in a first direcﬁon about a tiller axis drives said first slider toward
the cartridge loading end of the drivé unit while driving said second slider
toward the remote end of the drive unit, and wherein a secor_\d rotation of
said tiller in a second direction about said tiller axis drives said first slider

toward the remote end of the drive unit while driving said second slider
toward the cartridge loading end of the drive unit.

() a manually
operated ejection button associated with one of said first slider and said
second slider.

[y

2. The mechanism of claim 1 further comprising an electric

ejection means operatively associated with said tiller, wherein operation of

said electric ejection means rotates said tiller to eject the disk cartridge
from the disk drive.

3, The mechanism of claim 1 further comprising a parking arm
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having a forward end adjacent the cartridge | oading end of tgﬁ

and a renote end adjacent the rempte end of the disk dr w& “der
slidably associated with said second slider channel, sa Isder

haV|ng a forward end adjacent the cartridge |oading end of the di sk drive
and a renote end adjacent the renote end of the disk drive, one of said
first and second sliders having |ug neans forned thereon for engaging said
l'i nking end of said parking arm a tiller having a first end and a second
end, said first end of said tiller Bging swingably associated with said
forward end of said first slider, and said second end of said tiller being

swi ngabl y,2330¢ibAngth m.‘apﬁ%ﬁea eélw.& é‘{}gldﬁe Saflostfegond slider, so that a

first rotation of Said ti In a first rection a out atlller axi s
drives said first slider toward the cartridge | oading end of the disk drive

while driving gal d geaaBthailYr daNPS fsdilHahAB FmBling boblBvalSk drive,

and a second rot at
associated with one of said first slider and said second slider such that

operation of said associated slider operates said parking arm.

.5, The mechanism of claim 4, said parkihg arm further
comprising 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 such that when said sliders unload the disk cartridge, said

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

6. The mechanism of claim 5 MWwherein a label end of the disk

cartridge remains visible when the disk cartridge is loaded into the drive.

7. A disk drive system including a disk loading and unloading
mechanism for tiltably loading a disk onto and for tiltably unloading the
disk from a spindle magnet, the system having a disk loading end and a
remote end, said system comprising: '

{a) a first slider having a forward end adjacent the disk
loading end of the system and a remote end adjacent the remote end of
the system, wherein a first S-shaped slot is formed in said first slider;

(b)  asecond slider having a forward end adjacent the disk
loading end of the system and a remote end adjacent.the remote end of
the system, wherein a second S-shaped slot is formed in said second
slider; )

{c)  a tiller having a first end and a second end, wherein
said first end of said tiller is swingabhly associated with said forward end of
said first slider, and said second ehgi;of said tiller is swingably associated
with said forward end of said second slider, wherein 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
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said tiller in a second direction about said tiller

axi ' ' st
slider toward the renpte end of the disk drive while drﬂmmggmmgm
sli-der toward the 51 cartridge |oading end of the di , M S *

cartridge receiver for receiving a respective cartridge containing the
di sk,

said cartridge receiver being linked to said first and second sliders
and tiltably noveabl e between an upper position and a | ower

position al ong
a vertical path when said sliders are driven by said tiller; a cam
operatively associated with said tildger for rotating said tiller about said

tiller axis so.that when said first and second sliders nove said cartridge
recel ver remote end of the system, and wherein 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; and

{d) a cartridge receiver having a first lifting pin and a

second lifting pin associated therewith, wherein said first lifting pin fits
slidably into said first S-shaped slot, and said second lifting pin fits
slidably into said second S-shaped slot, and wherein said lifting pins are
not contained in a plane parallel to the ends of the system and
perpendicular to the base plate and passing through substantially the
center of the spindle magnet, such that rotation of said tiller in the first
direction tiltably unloads the disk from the spindle magnet, and rotation of

said tiller in the second direction tiltably loads the disk onto the spindle
magnet.

(e)a first door link and a second door link, each door link having an
attached end adjacent the remote end of the drive unit and a free end,
wherein said first door link is biased toward the disk foading end of the
system and against a first door link stop, and wherein said second door
link is biased toward t!\_e disk loading end of the system and against a
second door link stop, and further wherein one of said first door link and

said second door link operates to open a disk shutter during the insertion
of the disk cartridge into the system.

8. The disk drive system of claim 7,further comprising

a bias coil arm, rotatably associated with the system, for supporting
a bias coil assembly in a first position that is adjacent to an upper planar
surface of the disk when the disk is loaded, and alternately for supporting

the bias coil assembly in a second position remote from a path followed by

the disk cartridge during a loading and an unloading operation.
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between said upper and |ower positions, said cartridge recelver re
cartridge, and disk nove along said vertical
Kk

path so that um;‘“\
is.inclined relative to a spindle magnet for | oading and
t hereon thereby reducing the force needed to renove the centr‘al YuB from

t he spindl e magnet while coordi nati ng novenent of the fine actuator
assenbly carriage by interaction of said parking armw th said one of said
first and second sliders. 63. The cartridge |oading apparatus according to
cl aim 62 wherein the maxi num di st ance9bet ween sai d upper position and said
| ower position of said cartridge receiver is _approximately 5mm 64. The
cartridge | oadi ?lg a‘ﬁpaldMi\mcs\mteihrtg dlainc Bai forthar wbrepdsingsai d | i nki ng eng
of said parkin |nc uges a..iaw nenber having a fi side and a secon
si de whi Eh str% ! “§aal'8‘ qudmrﬂs “%Bcﬁﬁbﬁgevﬁ%e%g“sﬂéi°&téﬁga§? PEYY is noved

t oward onewhed tied diskecatiriRigeds iuiibaded) dhlketdin FBRINSarRingagasisone of the sides
of said

operatively associated with said first slider such that operation. of said first
slider operates said parking arm.

10. A method of loading a disk onto and, alternatively, unloading

a disk from a magnetically clamped spindle interface of a disk drive system
having a front side and a rear side, wherein the disk drive systen.\ further
comprises 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, and wherein the sliders
move 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 also being rotatably attached to the disk drive system at a
tiller axis, wherein the tiller axis does not move relative to the disk drive
system, and further wherein said sliders each include a slot into which

said lift pins engage, said method comprising the steps of:

(a) minimizing the movement of the cartridge receiver

along a first direction from the font side to the rear side of the disk drive
system, while permitting the cartridge receiver to move substantially

perpendicular to said first direction and to pitch about the lift pins; and

{c) 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 sliders to alternatively raise and lower the cartridge
receiver.

11. The method of claim 10 further comprising the step of

mounting the lift pins on the first and second sides of the cartridge
receiver such that the cartridge receiver is tiltably raised and lowered

when the movement of the sliders forces the lift pins to follow the slots in
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j aw nenber thereby rotating said parking arm about said | S so
that the pressing end of said parking armacts agai nst tqy, mg’ﬂ 'I
assenbly carriage which is thereby noved away fromthe cartric

end of the disk drive allowing said respective cartridge to be | oade

t herein. 52 65. The cartridge |oading apparatus according to claim 62
wherein said linking end of said parking armincludes a jaw nenber having a
first side and a second side which straddl e said lug nmeans 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 jaw nenberthereby rotating said parking
arm about said parking axis so that the

30

the sliders to alternatively raise and lower the cartridge receiver.

12.  The method of claim 11avherein said permitting step

comprises inserting a disk cartridge into the cartridge receiver until a

remote end of the disk cartridge releases a receiver latch preventing the

sliders from moving.
)

13. The method of claim.12 wherein, during said step of inserting

the disk cartridge into the cartridge receiver, a door link opens a shutter on
the disk cartridge to permit access to the disk. '

14. The method of claim 13, wherein the method further
comprises rotatably lowering a bias coil assembly past the open shutter

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

15 . The method of claim11, wherein said unloading of the disk

from the magnetically clamped spindle interface of the disk drive system

comprises forcing the tiller to rotate to thereby force the sliders to drive

the lift pins along the slots to thereby tiltably raise the cartridge receiver.
16. The method of claim .15 wherein said tiller is manually forced

to rotate to thereby tiltably raise the cartridge receiver and unload the
disk. '

17 " The method of claim 15.wherein said tiller is forced to rotate

by means of an electnc motor to thereby tiltably raise the car’tndge
receiver and unload the disk.

¢

‘riis is the replacement sheet

Date: 29 APR 1897



pressing end of said parking armis disengaged fromthe fine zst\wtbrtess
‘assenply carriage which is thereby allowed to independently nove al ong said

means for slidably supporting. This is the replacenment sheet Date: 2 0 JAN
1997.
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CARTRIDGE-LOADING METHOD. AND_J A
'OPERATED EJECTION BUTTON AND IMPROVED DOOR LINKS

Background of the Invention
a. Field of the Invention

The present invention relates to data storage systems of the type
that include a housing having an 'opening for receipt of a removable disk
cartridge in which an information recording medium is mounted for
protection. More “particularly, it relates to a cartridge loading apparatus
for loading a removable disk cartridge onto and for unloading a
removable disk cartridge from a magneti'cally' clamped spindle interface
for rotation relative to read-write head.

b.” Backaround 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 magnetic field in which fhe 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 environmenf, information may be recorded on the disk in the
form of “pits" or "marks" on the recording medium.
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32
 ABSTRACT

CARTRIDGE-LOADING METHOD AND APPARATUS WiTH MANUALLY
OPERATED EJECTION BUTTON AND IMPROVED DOOR LINKS

The mechanism for loading and unloading a disk cartridge uses two
sliders {(one on each side of a ba.se plate), which move in opposite ‘
direcﬁons under the influence of a tiller. Each slider has a slot to receive
one of the two lifting pins provided on the cartridge receiver. The
movement of the éliders drives the lifting bins along the slots, thereby
raising or lowering the cartridge receiver depending upon the direction of
rotation of the tiller. The sliding motion of the lifting pins engaged in the
S-shaped slots thus unloads a disk from or, alternatively, loads the -disk
onto the drive spindle. As the lifting piné travel along their respective
slots, the lifting and lowering of the disk is accomplished in such a manner
that the disk hub is peeled from the spindle magnet rather than being lifted
vertically off the spindle. This reduces the peak force required to break
the magnetic clamp force between the spindle magnet and the disk hub.
In this system, the dust door is attached to the cartridge receiver, and the
label end of the loaded cartridge remains visible when the disk is loaded.
This system may include a bias coil assembly roiatabiy mounted on an
arm so that the bias coil assembly may be loaded into or extracted from
the disk cartridge and placed out of the travel path of the disk cartridge.

The rotation of the bias coil arm is effected by one of the sliders.

Figure 1
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