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(57) ABSTRACT 
A cartridge unloading apparatus for a disk drive having a 
cartridge loading end, a remote end, and a base plate. The 
apparatus is employed for tiltably unloading the disk from a 
Spindle magnet with a peeling action. The apparatus includes 
first and Second sliders positioned relative the ends of the 
disk drive. The sliders each have only one S-shaped slot 
formed therein. Each slider has a slot to receive one of the 
two lifting pins provided on a cartridge receiver. The move 
ment 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 the disk onto the drive 
Spindle. AS the lifting pins 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. The 
apparatus may include a bias coil assembly rotatably 
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. Methods for 
manufacturing and operating the apparatus in conjunction 
with a disk drive are also provided. 
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CARTRIDGE LOADINGAPPARATUS AND 
METHODS OF MANUFACTURING AND 

OPERATING SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional of U.S. patent 
application Ser. No. 08/885,129, filed Jun. 30, 1997, which 
is a continuation of U.S. patent application Ser. No. 08/482, 
052, filed Jun. 7, 1995, now abandoned, which is a divisional 
of U.S. patent application Ser. No. 08/296,794, filed Aug. 
25, 1994, now U.S. Pat. No. 5,724,331. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. This invention relates in general 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, but without restriction to the particular 
embodiments hereinafter described in accordance with the 
best mode of practice, this invention relates to a cartridge 
loading apparatus for respectively loading and unloading a 
removable disk cartridge on and off a magnetically clamped 
Spindle interface for rotation relative to read-write head 
while in a loaded position. 
0004 2. Discussion of the Related Art 
0005 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. 

0006. 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 tem 
perature 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 mag 
netic 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. 
0007 Subsequently, when the operator desires to repro 
duce or read the previously recorded information, the laser 
enters a Second operating mode. In this mode, the laser 
generates a low-intensity laser beam that is again focused on 
the tracks of the rotating disk. This lower intensity laser 
beam 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 
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information processing System of this type has advantages of 
high recording density and accurate reproduction of the 
recorded information. 

0008. The components of a typical 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 is typically within the 
exclusive control of the data processing System to which the 
drive is connected. 

0009. 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 include 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. 
0010. In optical disk systems, as discussed above, it is 
necessary to magnetically bias the disk during a writing 
operation by applying a desired magnetic field to at least the 
portion of the disk being heated by the laser during the 
writing (recording or erasing) operation. Thus, it is neces 
Sary 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. 
0011) A variety of media or disk types is used in optical 
data storage systems for Storing digital information. For 
example, Standard optical disk Systems may use 5/4 inch 
disks, and these optical diskS may or may not be mounted in 
a protective case or cartridge. If the optical disk is not fixedly 
mounted in a protective cartridge, an operator manually 
removes the disk from the protective case. The operator 
would then manually load the disk onto a loading mecha 
nism, using care to prevent damage to the recording Surface. 
0012 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 includes a cartridge housing containing a 
disk upon which data may be recorded. 
0013 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 include 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 per 
mits a disk hub to be loaded onto a spindle of a motor or 
other drive mechanism, and permits entry of a read-write 
head and a bias magnetic into the protective cartridge. The 
disk, when rotated by the drive mechanism, permits the 
read-write head to acceSS all portions of the disk media. 
0014) To conserve space in optical storage Systems, it is 
desirable to minimize the size required by the apparatus that 
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loads a disk onto and unloads the disk from a spindle. 
Conventional loading and unloading devices vary depending 
upon the type of disk being used. A conventional disk 
loading and unloading System that uses disk cartridges is 
typically capable of automatically transporting a disk car 
tridge 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 
Spindle. A loading device for performing this loading and 
unloading of the disk is generally constructed So that during 
disk loading (i.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 turntable. When the disk has been positioned 
above the turntable, the disk is lowered vertically, perpen 
dicular 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. 

0.015 When an operator is finished using the disk, the 
operator initiates an eject operation. The most common 
Solution for ejecting a cartridge and disk from a Spindle is 
the technique used in most Japanese drives. In this type of 
disk unloading apparatus, a cartridge “box” has four pins at 
its sides, and the pins ride in tracks in an adjacent sheet metal 
guide. During disk ejection, the cartridge box lifts the disk 
Straight up and off the Spindle. The apparatus then moves the 
disk horizontally, parallel to the baseplate and turntable, 
towards the disk receiving port in the front of the player. 
When the disk is thus 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. 

0016. In conventional electric ejection systems, wherein 
the disk cartridge unloading apparatus vertically lifts the 
disk cartridge to break the magnetic force between the 
Spindle magnet and the disk 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 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 consumes a considerable amount of power. 

0.017. 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 applica 
tions. In order to be able to receive a 5/4 inch disk cartridge 
and yet be Small enough to be conveniently used in con 
junction with a personal computer, optical disk drives must 
use compact and carefully located mechanical and electrical 
Subsystems. 

0.018 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 
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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. 

0019. 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. Pat. 
No. 4,791,511 granted to Marvin Davis. It would neverthe 
less be of benefit to design a drive wherein the disk is peeled 
from the Spindle magnet. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

0020. It is, therefore, an object of the present invention to 
improve disk drives. 
0021 Another object of this invention is to mitigate the 
above-described problems and disadvantages by optimizing 
mechanical interaction of the component elements of an 
optical recording medium mounting apparatus. 

0022. Still another object of the present invention is to 
reduce the load required from a disk ejection mechanism 
during disk loading and unloading. 
0023. It is a further object of the present invention to 
utilize a minimum force for loading a data Storage disk onto 
a drive Spindle and for unloading a data Storage disk from a 
drive Spindle. 
0024 Yet another object of the present invention is to 
load and unload a disk cartridge in a disk drive while 
minimizing displacement between an upper position and a 
loaded position. 
0025 And still another object of this invention is to 
improve methods for operating a cartridge loading apparatus 
utilized in conjunction with a disk drive System. 
0026 Still yet a further object of this invention is to 
reduce the friction between moving component parts of a 
cartridge loading and unloading assembly and apparatus as 
utilized in a disk drive. 

0027. An additional object of the present invention is to 
employ a direct gear train for transmitting force among the 
component elements of a cartridge loading apparatus to 
thereby more effectively transfer and reduce the force 
needed to activate the moving component elements. 

0028. Yet a further object of the present invention is to 
improve the cartridge receiver of a cartridge loading appa 
ratus as employed in a disk drive. 
0029. It is yet another object of the present invention to 
improve the baseplate and cartridge receiver latch of a 
cartridge loading apparatus as implemented in a disk drive. 

0030 Yet still a further object of this invention to opti 
mize the mechanical interaction among the tiller, cam, 
ejection motor, cartridge receiver, baseplate, sliders, car 
tridge receiver latch, parking arm, and gear train in the 
cartridge loading apparatus of a disk drive So that frictional 
resistance is reduced and movement minimized. 

0031 And yet another object of the present invention is 
to improve methods of manufacturing a cartridge loading 
apparatus employed in conjunction with a disk drive System. 
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0.032 Still a further object of the present invention is to 
improve a cartridge loading apparatus with a tilting bias coil 
assembly for use in a disk drive. 
0033). Yet still another object of this invention is to 
improve the parking arm of a cartridge loading apparatus as 
employed in a disk drive. 
0034. It is still yet a further object of the present invention 
to optimize the mechanical interaction among the tiller, cam, 
ejection motor, cartridge receiver, baseplate, sliders, car 
tridge receiver latch, bias coil assembly, parking arm, and 
gear train in the cartridge loading apparatus of a disk drive 
So that frictional resistance is reduced and movement mini 
mized. 

0035) Still another object of this invention is to improve 
the sliders of a cartridge loading apparatus as utilized in a 
disk drive. 

0.036 Yet a further object of the present invention is to 
improve the tiller of a cartridge loading apparatus as 
employed in a disk drive. 
0037 And still yet another object of this invention is to 
improve methods for assembling the elements of a cartridge 
loading apparatus for use in a disk drive System. 
0.038. These and other objects are attained in accordance 
with the present invention wherein there is provided a 
cartridge unloading apparatus for a disk drive having a 
cartridge loading end, a remote end, and a base plate. The 
apparatus is employed for tiltably unloading the disk from a 
Spindle magnet with a peeling action. The apparatus includes 
a 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. The first slider has only one 
S-shaped slot formed therein. 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 is also provided. The second slider similarly has only 
one S-shaped slot formed therein. 
0.039 According to one aspect of this invention, there is 
further provided a tiller having a first end and a Second end. 
The first end of the tiller is Swingably linked with the 
forward end of the first slider, and the second end of the tiller 
is Swingably linked with the forward end of the second 
slider. In this manner, a first rotation of the tiller in a first 
direction about a tiller axis drives the first slider toward the 
cartridge loading end of the disk drive while driving the 
Second slider toward the remote end of the disk drive, and 
a Second rotation of the tiller in a Second direction about the 
tiller axis drives the first slider toward the remote end of the 
disk drive while driving the second slider toward the car 
tridge loading end of the disk drive. 
0040. There is also provided a cartridge receiver for 
receiving a respective cartridge containing a disk with a 
central hub. The cartridge receiver is moveable between an 
upper position and a lower position when the sliders are 
driven by the tiller. 
0041 According to another aspect of this invention, there 
is further provided a first lifting pin and a Second lifting pin 
asSociated with the cartridge receiver. The first lifting pin 
slidably fits into one of the S-shaped slots, and the second 
lifting pin slidably fits into the other S-shaped slot. The 
lifting pins are non-coplanar with a plane that is parallel to 
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the ends of the disk drive and perpendicular to a base plate, 
and that passes through Substantially the center of the 
Spindle magnet. 

0042. In one embodiment of the present invention, the 
cartridge loading apparatus includes a Stop cooperatively 
interacting with the sliders to prevent the sliders from further 
movement when the disk is fully loaded. 
0043. In accordance with a preferred embodiment of this 
invention, the cartridge loading apparatus of either of the 
above embodiments further includes a first slider channel in 
which the first slider is slidably mounted and a second slider 
channel in which the second slider is slidably mounted. In 
this embodiment, the base plate includes one pair of Sub 
Stantially vertical slots in which the lifting pins are accom 
modated in a raising and lowering motion of the receiver. 
0044 According to another preferred aspect of this 
invention, 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 
for reading and/or writing. In this manner, an operator may 
write on the label, or attach other printed labels, to indicate 
what information is being stored thereon while the disk drive 
is operating. 

0045. In accordance with yet another aspect of this inven 
tion, there is also provided a disk drive System having a 
Spindle magnet, and a spindle motor adapted to operate in 
conjunction with any of the above embodiments of the 
cartridge loading apparatus according to this invention. In 
this system, rotation of the tiller in the first direction tiltably 
unloads the disk from the Spindle magnet, and rotation of the 
tiller in the second direction tiltably loads the disk onto the 
Spindle magnet with a raising and lowering motion. 

0046 According to still yet another aspect of this inven 
tion, there is provided 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. This method includes Steps of providing a 
cartridge receiver having a first lifting pin and a Second 
lifting pin each respectively mounted on first and Second 
Sides of the cartridge receiver, and positioning a first Slider 
and a Second slider relative to the cartridge receiver. The first 
slider is slidably mounted in a first slider channel and the 
Second slider is Slidably mounted in a Second Slider channel. 
The method continues with the Steps of providing one 
S-shaped slot in the first Slider, providing one S-shaped slot 
in the Second Slider, and Swingably attaching a tiller to the 
SliderS So that the sliderS move in opposite directions from 
each other and within their respective Slider channels under 
the influence of the tiller. By rotatably attaching the tiller to 
the disk drive System at a tiller axis, the tiller axis is fixed 
relative to the disk drive system. The method then concludes 
with the Steps of linking a cartridge receiver to the first Slider 
and to the Second slider by their respective S-shaped slots 
and permitting the Sliders to move relative to each other and 
relative to the cartridge receiver, thereby causing the lifting 
pins to follow the slots in the sliders to alternatively raise 
and lower the cartridge receiver. 
0047. In one preferred embodiment of the method 
according to this invention, there is provided the further 
Steps of minimizing the movement of the cartridge receiver 
along a first direction from the front Side to the rear Side of 



US 2001/0043544 A1 

the disk drive System and, while performing the minimizing 
Step, permitting the cartridge receiver to move Substantially 
perpendicular to the first direction and to pitch about the 
lifting pins So that the cartridge receiver is tiltably raised and 
lowered when the movement of the sliders causes the lifting 
pins to follow the slots in the sliders to alternatively raise 
and lower the cartridge receiver. 

0.048. In another preferred embodiment of this method, 
the permitting Step includes inserting a disk cartridge into 
the cartridge receiver until a remote end of the disk cartridge 
releases a receiver latch thereby preventing the sliders from 
moving. The unloading of the disk from the magnetically 
clamped spindle interface of the disk drive System may 
advantageously include causing the tiller to rotate to activate 
the sliders to drive the lifting pins along the Slots to thereby 
tiltably raise the cartridge receiver. In another embodiment 
of the present method, the tiller is manually activated to 
rotate thereby tiltably raising the cartridge receiver and 
unloading the disk. Alternatively, the tiller is caused to rotate 
by an electric motor to thereby tiltably raise the cartridge 
receiver and unload the disk. 

0049 According to yet still another aspect of this inven 
tion, there is provided an optical disc System adapted to be 
operated according to any of the above methods. 

0050. There is also provided a method of manufacturing 
a cartridge loading and unloading mechanism operatively 
asSociated with a disc drive having a housing with a car 
tridge loading end and a remote end. This manufacturing 
method includes the steps of placing in the housing a first 
slider having one first S-shaped slot formed therein 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 in the 
housing a Second Slider having one Second S-shaped slot 
formed therein so that a forward end of the second slider is 
adjacent the cartridge loading end of the housing and a 
remote end of the Second Slider is adjacent the remote end 
of the housing, and Swingably connecting a first end of a 
tiller to the first slider and Swingably connecting a Second 
end of the tiller to the second slider so that rotation of the 
tiller in a first direction about a tiller axis drives the first 
Slider toward the cartridge loading end of the housing while 
driving the second slider toward the remote end of the 
housing, and rotation of the tiller in a Second direction about 
the tiller axis drives the first slider toward the remote end of 
the housing while driving the Second Slider toward the 
cartridge loading end of the housing. This manufacturing 
method further includes Slidably connecting to the Sliders a 
cartridge receiver having a first lifting pin and a Second 
lifting pin associated there with So that the first lifting pin fits 
slidably into the first S-shaped slot, and the second lifting 
pin fits slidably into the second S-shaped slot. 

0051. In order to achieve other objects of the present 
invention, there is alternatively provided a cartridge loading 
and unloading apparatus for removable 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 con 
nected 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 
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drive unit, and rotation of the tiller 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 influ 
ence 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. 
0052 To achieve still additional objects of the present 
invention, there is further provided in the alternative an 
apparatus for unloading a disk cartridge from a magnetic 
hub. In this embodiment, the apparatus includes a cartridge 
receiver having first and Second lifting points which are 
located on opposite Sides of the cartridge receiver and 
positioned to cause the cartridge receiver to tilt about a first 
axis when a force is applied to the lifting points to thereby 
move a first end of Said cartridge receiver from a first 
position to a Second position. This embodiment further 
includes a Stop for impeding movement of the first end of the 
cartridge receiver when it has moved to the Second position. 
The Stop also provides a pivot point for movement of a 
Second end of the cartridge receiver from a first position to 
a Second position. The first and Second lifting points in this 
embodiment may be provided by a first and Second lifting 
pin on Said cartridge receiver. 
0053 According to one aspect of this embodiment, there 
may be further provided a first Slider having only one 
S-shaped slot formed therein, and a Second Slider having 
only one S-shaped formed therein. In this configuration, the 
first lifting pin is slidably contained within the S-shaped slot 
of the first slider and the second lifting pin is slidably 
contained within the S-shaped slot of the second slider. This 
embodiment may also further include a tiller arm having a 
first end connected to a first end of the first slider and a 
Second end connected to a first end of the Second slider. 

BRIEF DESCRIPTION OF THE DRAWING 

0054 Further objects of the present invention together 
with additional features contributing thereto and advantages 
accruing therefrom will be apparent from the following 
description of the preferred embodiments of the invention 
which are shown in the accompanying drawing with like 
reference numerals indicating like components throughout, 
wherein: 

0055 FIG. 1 is an isometric view of a disk drive accord 
ing to the present invention with a disk cartridge about to be 
inserted therein; 

0056 FIG. 2 is an exploded isometric view of the disk 
drive of FIG. 1, showing the major subassemblies of the 
disk drive as operated and assembled according to the 
present invention; 
0057 FIGS. 3A-3B are isometric views of the baseplate 
of the present invention as illustrated in FIG. 2; 
0.058 FIG. 4 is a top elevational view of the drive of 
FIG. 1 with Some features removed to better show the tiller, 
the tiller-driving gears, the motor that drives these gears, and 
the operative relationship between these features in accor 
dance with this invention; 

0059 FIGS. 5A-5F are elevational and isometric views 
of a tiller according to the present invention; 



US 2001/0043544 A1 

0060 FIGS. 6A-6C include elevational and isometric 
views of a left slider as utilized in accordance with this 
invention; 

0061 FIGS. 7A-7E show elevational and isometric views 
of a right slider as utilized according to the present inven 
tion; 

0062 FIGS. 8A-8C present elevational and isometric 
Views of a parking arm according to the present invention; 

0063 FIG. 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 an optical disk as operated 
in conjunction with this invention; 

0064 FIG.9B is an elevational view of the fine actuator 
assembly carriage parking arm in two positions according to 
the present invention, one drawn in phantom showing its 
action of parking the carriage at the back of the drive while 
the drive is at rest; 

0065 FIGS. 10A-10B are isometric views of a cartridge 
receiver according to the present invention; 
0.066 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 according to the present invention; 
0067 FIG. 11B is an elevational view of the drive FIG. 
1, showing the disk cartridge at a further stage of insertion, 
wherein the cartridge shutter is partially opened by the left 
door link to reveal the Surface of the optical data Storage 
disk, 

0068 FIGS. 12A-12B are isometric views of a latch that 
holds the cartridge receiver in the up position in accordance 
with the teachings of this invention; 

0069 FIG. 13 is an isometric view of a bias coil assem 
bly clamp according to the present invention; 

0070 FIG. 14 is an isometric view of a bias coil assem 
bly according to the present invention; 

0071 FIG. 15 is an exploded isometric view of the major 
components forming the bias coil assembly in accordance 
with this invention; 

0072 FIG. 16 is an isometric view of a pivot bar or rail 
that rotatably Supports the bias coil assembly shown in 
FIGS. 14 and 15; 

0073 FIG. 17 is 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; 

0074 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; 

0075 FIG. 19 is an elevational view of the right side of 
the cartridge receiver and the cartridge during the cartridge 
eject cycle, showing the cartridge being tipped and the disk 
being peeled off the Spindle according to the present inven 
tion; and 
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0.076 FIG. 20 is an elevational view of the right side of 
the cartridge receiver and the cartridge during the cartridge 
eject cycle, illustrating the cartridge loading System in the up 
position and the disk Starting to be ejected from the disk 
drive. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0077. 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 replace 
able disk cartridge 13 positioned for insertion into the disk 
drive 10 incorporating the cartridge loading and unloading 
apparatus of the present invention. The disk drive 10 
includes a bottom housing 16 and a face plate 19. The face 
plate 19 includes a disk receiving port 22, a drive activity 
indicator light 25, and an ejection button 28. 
0078 Continuing to refer to FIG.1, the disk cartridge 13, 
which is of a conventional type, includes the following 
primary components. Its Outer housing includes an upper 
planar Surface 31 and a lower planar Surface 32 (shown in, 
for example, FIG. 20). The disk cartridge also has a for 
ward-facing 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 Surface 31 and the lower planar 
surface 32, and the cartridge further includes a rear wall 38 
(shown in, for example, FIG. 19) extending between the 
upper planar Surface 31 and the lower planar 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 
plate 46. 
0079 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 11A). 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. 
0080 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 
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. 

0081 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 
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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 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 link85, the right door link88, 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, a rotatable, magnetic bias coil 
assembly 94 is depicted attached to a bias coil arm 97, with 
bias coil clamps 100 depicted above the bias coil arm. 
Further details about each of these primary component 
assemblies will next be provided. 
0082 Continuing to refer to FIG. 2, the bottom housing 
16 includes side walls 103 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 electron 
ics, which are not depicted in the figures. 
0083) 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. Base plate 46 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 all 121, 
a right inner side wall 124, and a rear vertical wall 127. The 
left and right outer side walls 115,121, respectively, each 
includes a vertical slot 130, 133, respectively. The left 
vertical slot 130 accommodates the left lift pin 136 (FIG. 
10A) on the cartridge receiver 82 when the cartridge 
receiver 82 is in place around the base plate 46. The right 
vertical slot 133 similarly accommodates the right lift pin 
139 (FIG. 10B) of the cartridge receiver 82. 
0084. 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 channels 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 back 
ward). 
0085. The spindle motor mount 142 is molded into the 
bottom of the base plate 46. The spindle motor 61 (FIG. 2) 
may be held on the spindle motor mount 142 by, for 
example, Spring clips (not shown) attached to the interme 
diate rib 145. 

0.086 The base plate 46 has various axes and mounting 
pins associated there with. 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. 
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0087. 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 shown) that hold the Spindle motor 61 in 
position on the Spindle motor mount 142. 
0088 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 right door link 88, impacts to release the receiver latch 
166. 

0089. 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 corner 
pillar 178 and the right corner pillar 181, shines through the 
port 175 and into the fine actuator assembly carriage 184 
(FIGS. 4, 9A-B, and 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. 
0090 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. 

0091 Referring now to FIGS. 8A through 8C, further 
features of the parking arm will be described. In addition to 
the pivot shaft 190, the parking arm 79 includes a pressing 
end 193. The parking arm 79 has a jaw 196 formed on the 
end remote from the pressing end 193. The jaw 196 has a 
longside 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 11 A-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. 

0092 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 particu 
lar is of the type employed in the OMA optical drive sold by 
MOST, Inc., of Colorado Springs, Colo., USA. As under 
stood 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 
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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. 

0093. 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. 

0094. When the cartridge receiver 82 is in the up condi 
tion, 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 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 193 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 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. 

0.095 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 mecha 
nism. In particular, the ejection motor 209 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 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 gear 214 about a first axis 217. This 
rotation of the first large gear 214 rotates a first Small gear 
220, which is fixed to the bottom of the first large gear 214 
for rotation therewith about the first gear axis 217. The first 
Small gear 220 drives a Second large gear 223 about a Second 
gear axis 226. A Second Small gear 229 is fixed to the top of 
the Second large gear for rotation there with 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. 

0096) 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 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 (FIG. 
3A). 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 
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slider 73 forward and the left slider 70 rearward, to seat the 
disk cartridge 13 on the spindle motor 61. 
0097. 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 includes a U-shaped jaw 247, and the tiller end 
remote from the skirt 244 includes a similar U-shaped jaw 
250. The U-shaped jaw 247 fits rotatably around the cylin 
drical connection post of the left slider 70 (FIG. 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 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 (not 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 247, 250 and the 
cylindrical connecting posts 153,156. 

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

0099. As discussed above, the left slider 70 rides in the 
left slider channel 154, and the right slider 73 rides in the 
right slider channel 157 under the influence of the tiller 76. 
Further details concerning the sliders 70, 73 is provided 
neXt. 

0100 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 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 
115, 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. 

0101 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 
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and may only travel up and down vertically. The vertical slot 
130 restricts the forward-to-backward movement of the 
cartridge receiver 82, while the S-shaped slot 262 in the left 
slider 70 defines the vertical height of the cartridge receiver. 
In other words, depending upon which portion of the 
S-shaped slot 262 is behind the vertical slot 133 at any 
particular moment, the cartridge receiver 82 may be in its 
highest position, its lowest position, or at Some position 
between its highest and lowest positions. 

0102) A second recessed portion 265 is present on the top 
of the left slider 70, FIG. 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. 

0103) 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 receives the 
lever arm 275 of the bias coil arm 97, FIGS. 2 and 16. 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. 
0104 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 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. 

0105 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 for 
ward 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 262,281, however, ensures that the left and 
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rightlift pins 136, 139, respectively, are held at Substantially 
the same vertical height above the bottom of the base plate 
46 at any particular time. 
0106 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 be 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. 
0107. 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, a first slipping surface 296 (FIG. 
12A), which is located on the paw 290, slides past a 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 position 
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. 

0108). The S-shaped slots 262, 281 in the left and right 
SliderS 70, 73, respectively, play a significant role in gener 
ating the peeling action accomplished by the present inven 
tion 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 
this invention is discussed further below. 

0109 Referring now to FIGS. 10A and 10B, the car 
tridge receiver and the components attached to it will be 
described. The cartridge receiver 82 is preferably a one 
piece, injection molded piece of plastic to which the left 
door link 85 (FIG.2) and right door link88 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 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 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. 

0110. The cartridge receiver 82 has a left cartridge receiv 
ing channel 305 and a right cartridge receiving channel 308 
formed therein. A stop bumper 311 is positioned in the rear 
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of the right cartridge-receiving channel 308 to prevent 
improper insertion of a disk cartridge 13. AS may be seen in 
FIGS. 1 and 2, the disk cartridge 13 has a pair of slots 314 
molded into the side walls 37. If the disk cartridge 13 is 
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. 

0111. The rear wall 317 of the cartridge receiver 82 has 
a notched region 320 formed therein. This notched region 
permits the latch-release trip lug 172 (FIGS. 11A-B) fixed to 
the right door link88 to affect 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 
cartridge 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 operating 
position on the Spindle motor 61. 

0112 Referring to FIGS. 2, 10A-B and 11A-B, the 
attachment of the left door link 85 and the right door link 88 
to the receiver cartridge 82 will now be described. The left 
and right door links 85, 88 are attached to the rear corners 
of the cartridge receiver 82, near the rear wall 317. Specifi 
cally, 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. 

0113. In operation, one or the other of the door links 85, 
88 unlatches the cartridge Shutter lock and opens the car 
tridge 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 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 ensure 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. 

0114 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. 
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0115 Referring now to FIGS. 14-17, the rotatable, mag 
netic 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, extending 
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. 
0116. 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 dis 
cussed 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 the notch 268, FIG. 
6B, on the rearward end of the left slider 70 to lift and lower 
the bias coil assembly 94. Since the lever arm 275 engages 
the notch 268 in the left slider 70, the left slider 70 controls 
when the bias coil assembly 94 is rotated onto or off of the 
disk cartridge 13. 
0117 The bias coil assembly 94 may tilt or rotate about 
a point 353 near its center, and it is spring-loaded downward, 
as shown in FIGS. 19 and 20. 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 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. 
0118 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 move 
ment by the vertical slots 130, 133 (FIGS. 3A and 3B), 
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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. 

0119 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 
209 (FIG. 4) rotates the tiller 76 in a first direction (coun 
terclockwise in FIG. 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, 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 15 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 magnetic 
clamp 64 of the spindle motor 61. 
0120 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, a lip 356 (see 
FIG. 10A also) on the rear wall 317 of the cartridge receiver 
82 impacts the lower surface of the stop ledge 350 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 conjunction 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 up the receiver. This slight pitching motion 
of the cartridge receiver 82 effects the "peeling” action 
referred to above. 

0121 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 vertically about 9 mm from its loaded position in 
the disk cartridge 13 to its just-described raised position. 

0122). As the cartridge receiver 82 is raised to its highest 
position (about 5 mm above its lowest position), the right 
slider 73 (FIGS. 7A-7E) is latched in its rear-most position 
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by the receiver latch 166 (FIGS. 12A and 12B), as fully 
described above. When the cartridge receiver 82 is in the up 
position depicted in FIG. 20, the cartridge receiver 82 is 
positioned parallel to the base plate 46, ready for the 
cartridge 13 to be ejected. The spring force of the door links 
85, 88, which are biased toward the forward end of the disk 
drive 10 as described above, and the spring force of the 
cartridge shutter 49, which is biased toward a closed posi 
tion, cause the disk cartridge 13 to be ejected from the disk 
drive 10, as depicted in FIG. 20. 
0123 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. 

0.124. 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 
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 accomplishes the peel 
ing 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. 
0.125 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. 
0.126 While what has been described above is a preferred 
embodiment of this invention, it will be apparent 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 instant 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 
a 5/4 inch magneto-optic disk cartridge, the invention is 
applicable to all types of media and all sizes of drives. 
0127. It is intended that all matter contained in the above 
description or shown in the accompanying drawing figures, 
shall be interpreted as being illustrative only and not limit 
ing. Furthermore, Since this invention has been described in 
detail with reference to certain preferred embodiments, it 
should be appreciated that the present invention is not 
limited to those precise embodiments. Rather, in view of the 
present disclosure which describes the current best mode for 
practicing the invention, many modifications and variations 
would present themselves to those of skill in the art without 
departing from the Scope and Spirit of this invention. The 
scope of the invention is, therefore, indicated by the follow 
ing claims rather than by the foregoing description. All 
changes, modifications, and variations coming within the 
meaning and range of equivalency of the claims are to be 
considered within their Scope. 
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We claim: 
1. A cartridge unloading apparatus for a disk drive having 

a cartridge loading end, a remote end, and a base plate, the 
apparatus for tiltably unloading the disk from a Spindle 
magnet with a peeling action, the apparatus comprising in 
combination: 

a 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, said first slider further 
having only one S-shaped slot formed therein; 

a Second slider having a forward end adjacent the car 
tridge loading end of the disk drive and a remote end 
adjacent the remote end of the disk drive, Said Second 
slider further having only one S-shaped slot formed 
therein; 

a tiller having a first end and a Second end, Said first end 
of said tiller being Swingably linked with said forward 
end of Said first Slider, and Said Second end of Said tiller 
being Swingably linked with said forward end of said 
Second Slider, So that a first rotation of Said tiller in a 
first direction about a tiller axis drives said first slider 
toward the cartridge loading end of the disk drive while 
driving Said Second Slider toward the remote end of the 
disk drive, and a Second rotation of Said tiller in a 
Second direction about Said tiller axis drives Said first 
slider toward the remote end of the disk drive while 
driving Said Second Slider toward the cartridge loading 
end of the disk drive; 

a cartridge receiver for receiving a respective cartridge 
containing a disk with a central hub, Said cartridge 
receiver being moveable between an upper position and 
a lower position when Said sliders are driven by Said 
tiller; and 

a first lifting pin and a Second lifting pin associated with 
Said cartridge receiver, 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 disk drive and perpendicular 
to a base plate, and that passes through Substantially the 
center of the Spindle magnet. 

2. The cartridge loading apparatus according to claim 1 
further including a stop cooperative with Said sliders, Said 
Stop for preventing Said Sliders from further movement when 
the disk is fully loaded. 

3. The cartridge loading apparatus according to either 
claim 1 or 2 further including a first slider channel in which 
Said first Slider is slidably mounted and a Second Slider 
channel in which said Second Slider is slidably mounted. 

4. The cartridge loading apparatus according to either 
claim 1 or 2 wherein Said base plate includes one pair of 
Substantially vertical slots in which said lifting pins are 
accommodated in a raising and lowering motion of the 
receiver. 

5. The cartridge loading apparatus according to claim 3 
wherein Said base plate includes one pair of Substantially 
Vertical slots in which Said lifting pins are accommodated in 
a raising and lowering motion of the receiver. 

6. The cartridge loading apparatus according to either 
claim 1 or 2 wherein a label end of the cartridge remains 
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visible when the cartridge is loaded in the drive while 
contained and protected within the cartridge loading end of 
the disk drive. 

7. The cartridge loading apparatus according to claim 3 
wherein a label end of the cartridge remains visible when the 
cartridge is loaded in the drive while contained and pro 
tected within the cartridge loading end of the disk drive. 

8. The cartridge loading apparatus according to claim 4 
wherein a label end of the cartridge remains visible when the 
cartridge is loaded in the drive while contained and pro 
tected within the cartridge loading end of the disk drive. 

9. A disk drive System having a Spindle magnet, a Spindle 
motor, and including the apparatus recited in claim 1 
wherein 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 with a raising and lowering motion. 

10. The disk drive system according to claim 9 including 
the apparatus recited in claim 2. 

11. The disk drive System according to claim 9 including 
the apparatus recited in claim 2 and further including a first 
slider channel in which said first slider is slidably mounted 
and a Second slider channel in which said Second Slider is 
slidably mounted. 

12. The disk drive system according to claim 9 wherein 
Said base plate includes one pair of Substantially vertical 
Slots in which Said lifting pins are accommodated in a raising 
and lowering motion of the receiver. 

13. The disk drive system according to claim 9 including 
the apparatus recited in claim 2 wherein said base plate 
includes one pair of Substantially vertical slots in which Said 
lifting pins are accommodated in a raising and lowering 
motion of the receiver. 

14. 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, Said method comprising the Steps of: 

providing a cartridge receiver having a first lifting pin and 
a Second lifting pin each respectively mounted on first 
and Second Sides of the cartridge receiver; 

positioning a first slider and a Second Slider relative to the 
cartridge receiver, the first Slider Slidably mounted in a 
first slider channel and the second slider slidably 
mounted in a Second Slider channel; 

forming one S-shaped slot in Said first Slider; 
forming one S-shaped slot in Said Second slider; 
Swingably attaching a tiller to the sliders So that the Sliders 
move in opposite directions from each other and within 
their respective slider channels under the influence of 
the tiller; 

rotatably attaching the tiller to the disk drive System at a 
tiller axis, the tiller axis being fixed relative to the disk 
drive System; 

linking a cartridge receiver to the first Slider and to the 
Second Slider by their respective S-shaped slots, and 

permitting the Sliders to move relative to each other and 
relative to the cartridge receiver, thereby causing the 
lifting pins to follow the slots in the sliders to alterna 
tively raise and lower the cartridge receiver. 
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15. The method according to claim 14 further including 
the Steps of: 

minimizing the movement of the cartridge receiver along 
a first direction from the frontside to the rear side of the 
disk drive System, and while performing Said minimiz 
ing Step; and 

permitting the cartridge receiver to move Substantially 
perpendicular to Said first direction and to pitch about 
the lifting pins So that the cartridge receiver is tiltably 
raised and lowered when the movement of the sliders 
causes the lifting pins to follow the Slots in the Sliders 
to alternatively raise and lower the cartridge receiver. 

16. The method according to claim 14 wherein said 
permitting Step includes inserting a disk cartridge into the 
cartridge receiver until a remote end of the disk cartridge 
releases a receiver latch thereby preventing the sliders from 
moving. 

17. The method according to claim 14 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 lifting pins along 
the slots to thereby tiltably raise the cartridge receiver. 

18. The method according to claim 17 wherein said tiller 
is manually activated to rotate thereby tiltably raising the 
cartridge receiver and unloading the disk. 

19. The method according to claim 17 wherein said tiller 
is caused to rotate by 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 disc 
drive having a housing with a cartridge loading end and a 
remote end, Said method comprising the Steps of: 

placing in the housing a first Slider having one first 
S-shaped slot formed therein 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 in the housing a Second Slider having one Second 
S-shaped slot formed therein so that a forward end of 
the Second slider is adjacent the cartridge loading end 
of the housing and a remote end of the Second Slider is 
adjacent the remote end of the housing, 

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

slidably connecting to Said Sliders a cartridge receiver 
having a first lifting pin and a Second lifting pin 
asSociated therewith So that 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. 

21. An optical disc System operated according to the 
method recited in any one of claims 14, 15, 16, 17, 18, 19, 
or 20. 
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22. A cartridge loading and unloading apparatus in a disc 
drive, Said apparatus comprising: 

a first Slider having a first end and a Second end, Said first 
slider having a slot formed therein; 

a Second Slider having a first end and a Second end, Said 
Second Slider having a slot formed therein; 

a tiller having a first end and a Second end, Said first end 
of said tiller being Swingably linked to said first end of 
Said first slider, and Said Second end of Said tiller being 
Swingably linked to Said first end of Said Second slider; 
and 

a cartridge receiver having a first lifting pin and a Second 
lifting pin, Said first lifting pin slidably fitting into one 
of Said slots, and Said Second lifting pin Slidably fitting 
into the other slot So that Said cartridge receiver tiltably 
moves between a first position and a Second position 
when said sliders are driven by said tiller. 

23. The cartridge loading and unloading apparatus 
according to claim 22 wherein Said first and Second slots are 
S-shaped. 

24. The cartridge loading and unloading apparatus 
according to claim 23 further including a gear train linked to 
Said tiller, Said gear train transmitting a force to Said tiller. 

25. The cartridge loading and unloading apparatus 
according to claim 24 further including a motor linked to 
Said gear train for generating Said force provided to Said 
tiller. 

26. The cartridge loading and unloading apparatus 
according to claim 25 further including a cam operatively 
asSociated with Said tiller and Said gear train for rotating Said 
tiller about a tiller axis. 

27. The cartridge loading and unloading apparatus 
according to claim 23 further including a parking arm for 
positioning a carriage. 

28. The cartridge loading and unloading apparatus 
according to claim 27 wherein Said parking arm is opera 
tively associated with one of Said first and Second SliderS So 
that movement of Said asSociated slider operates Said park 
ing arm. 

29. A method of manufacturing a cartridge loading and 
unloading mechanism, said method comprising the Steps of: 

forming a first Slider having only one S-shaped slot; 

forming a Second Slider having only one S-shaped slot; 

placing Said first Slider in a housing So that a first end of 
Said first Slider is adjacent a first end of Said housing 
and a Second end of Said first Slider is adjacent a Second 
end of Said housing; 

placing Said Second Slider in Said housing So that a first 
end of Said Second slider is adjacent the first end of Said 
housing and the Second end of Said Second Slider is 
adjacent the Second end of Said housing, 

Swingably connecting a first end of a tiller to Said first 
slider, and Swingably connecting a Second end of Said 
tiller to Said Second Slider, So that rotation of Said tiller 
in a first rotational direction about a tiller axis drives 
said first slider in a first direction while driving said 
Second slider in a Second direction, and a Second 
rotation of Said tiller in a Second rotational direction 
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about said tiller axis drives said first slider in said 
Second direction while driving Said Second Slider in 
Said first direction; and 

linking a cartridge receiver to Said first Slider and to Said 
Second slider by their respective S-shaped slots, Said 
cartridge receiver being tiltably movable between an 
upper position and a lower position when Said sliders 
are driven by said tiller. 

30. The method according to claim 29 further including 
the Step of linking a gear train to Said tiller. 

31. The method according to claim 30 further including 
the Step of linking a motor to Said gear train for transmitting 
a force to Said tiller. 

32. The method according to claim 31 further including 
the Step of providing a cam between Said gear train and Said 
tiller. 

33. A method of unloading a disk cartridge from a 
magnetic hub in a data Storage System, Said method com 
prising the Steps of 

applying a force at a first and Second lifting point of a 
cartridge receiver thereby lifting a first end of Said 
cartridge receiver from a first position to a Second 
position, Said force being directed perpendicular to the 
planar Surface of a magnetic hub onto which a disk 
cartridge contained within Said cartridge receiver is 
mounted and Said first and Second lifting points being 
positioned to cause Said cartridge receiver to tilt about 
a first axis when Said force is applied to Said lifting 
points, and 

Stopping movement of Said first end of Said cartridge 
receiver at Said Second position causing Said cartridge 
receiver to then tilt about a Second axis thereby lifting 
a Second end of Said cartridge receiver from a first 
position to a Second position. 

34. The method according to claim 33 wherein said first 
and Second lifting points are provided by lifting pins on Said 
cartridge receiver. 

35. The method according to claim 34 further including 
the Step of moving a first and a Second Slider linked to Said 
lifting pins to provide the force to Said lifting pins. 

36. The method according to claim 35 wherein said lifting 
pins are Slidably contained with S-shaped slots in Said 
Sliders. 
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37. The method according to claim 36 further including 
the Step of rotating a tiller arm which is linked to a first end 
of Said first Slider and a first end of Said Second Slider, to 
move Said first and Second sliders. 

38. The method according to claim 33 wherein said disk 
cartridge is a magneto-optical disk. 

39. The method according to claim 33 wherein said disk 
cartridge is a magneto-optical disk. 

40. An optical disk System having a cartridge loading and 
unloading mechanism manufactured according to the 
method recited in any one of claims 29, 30, 31, or 32. 

41. An optical disk System operated according to the 
method recited in any one of claims 33, 34, 35, 36, 37,38, 
or 39. 

42. An apparatus for unloading a disk cartridge from a 
magnetic hub, Said apparatus comprising: 

a cartridge receiver having a first and Second lifting 
points, Said first and Second lifting points located on 
opposite sides of Said cartridge receiver and positioned 
to cause Said cartridge receiver to tilt about a first axis 
when a force is applied to Said first and Second lifting 
points to thereby move a first end of Said cartridge 
receiver from a first position to a Second position; and 

a stop for impeding movement of Said first end of Said 
cartridge receiver when it has moved to Said Second 
position, Said stop also providing a pivot point for 
movement of a Second end of Said cartridge receiver 
from a first position to a Second position. 

43. The apparatus according to claim 42 wherein Said first 
and Second lifting points are provided by a first and second 
lifting pin on Said cartridge receiver. 

44. The apparatus according to claim 43 further including 
a first Slider having only one S-shaped slot formed therein, 
and a Second Slider having only one S-shaped formed 
therein, Said first lifting pin being Slidably contained within 
Said S-shaped slot of Said first slider and Said Second lifting 
pin being Slidably contained within Said S-shaped slot of 
Said Second slider. 

45. The apparatus according to claim 44 further including 
a tiller arm having a first end connected to a first end of Said 
first slider and Said tiller having a Second end connected to 
a first end of Said Second Slider. 
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