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retains only a portion of the media (12) in a hous-
ing (10) from which drive (30) and transducer
(100) mechanisms deploy. In the deployed po-

while the transducer system is positioned at se-
lected track locations. After usage is completed,
the media is released or ejected and another can
be inserted, or the mechanisms can
be retumed to a packed configuration within the
housing (Figure 1).
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years, conputer peripheral makers have constantly reduced the size of

st orage nedi a and the devices with which they are used. A good exanple
Is in renovabl e storage medi a such as floppy or flexible disk drives,
where the nedia were originally 8" in di aneter, then reduced to

5-1/4", and subsequently reduced to 3-1/2", while the drives 10 started as
“full height" a nt to "half height" for a 5-1/4" port 5{5@
conputers, 3- 1/%a tBerlp erals are often nounted on a 5-1/4" FF} ?z
port. In |lap t ops, notebooks and ot her portable conput ers avai I abl e
space is at a particul ar prem um so that” a different errpha5| S has been
adopt ed, nanely, approaching . size", in
the drive unit. This means t&ﬁ&%&%‘?%‘ﬁ?ﬁﬂr&?ﬁwﬂﬂgﬁg | est

feasi bl e envel ope around the full nedia. Wth the 3-1/2" floppy di sk.

the envelope is approximately 4" X 4" to 4" X LI delgth and wi dth, and

t he hei ght (or thickness) is ofwm Since a

lap top may only be 10"m9ﬂéﬁnaﬂxéﬁt@@d ?ﬁt&ﬂeﬁph&ﬂ%vmgﬂ’&\(ﬁé with remoVdble
can be seen that a 4" X 4" to 6" envel ope size denmands use of a

substantial 20 i nstoragemedis, mﬁemmetmmcutam toaﬁrqm%vmmverwm of \sueledeytices.
Reduction of this size requi rement can be highly desirable, but a
drastic reduction has not heretofore been achieved except in terns of
reduci ng profile height. tens, the

tendency has been to tr ‘

track density, incr easeﬁ‘ tﬁ;gg%?odﬂggo&l%&efield eggecﬁﬁg F#X?ﬁﬁh%wﬁﬁgg&%%g{l

size of the nedisa aBo W& kbskamits,spack andeweightt dre \oftese bf sipmificant dmpereahce. Over the

However, nedia size is substantially invariant for a time,

standard size YFE %E@H%B@Mmﬁgﬂf fﬁevei Ne‘ii’ﬁﬁ‘pf?ﬁts‘zﬁfﬁéﬁ"VgF fMegia

use. Thus soft war eandifie @evitésSwith which they are used. A good example is in removable storage
media such as floppy or flexible disk drives, where the media were originally 8" in
diameter, then reduced to 5-1/4", and subsequently reduced to 3-1/2", while the drives

10 started as "full height” and then went to "half height" for a 5-1/4" port. In desk top

"\ll

computers, 3-1/2" peripherals are often mounted on a 5-1/4" half height port. In lap
tops, notebooks and other portable computers, available space is at a particular
premium so that a different emphasis has been adopted, namely, approaching the
objective of "just media size", in the drive unit. This means that the drive unit has
15 the smallest feasible envelope around the full media. With the 3-1/2" floppy disk.
the envelope is approximately 4" X 4" to 4" X 6", in depth and width, and the height
(or thickness) is often 1/2" or less.
Since a lap top inay only be 10" to 14" wide and 8" to 10" deep, however,
it can be seen that 2 4" X 4" to 4" X 6" envelope size demands use of a substantial
20 internal volume within the lap top even if of low height. Reduction of this size
requirement can be highly desirable,. but a drastic reduction has not heretofore been
achieved, except in terms of reducing profile height.
In modern recording systems, the tendency has been to try to secure higher
capacity by increased record track density, increased recording density, or reduction
25 of the overall size of the media as well as the drives with which they are used.
However, media size is substantially invariant for a long time, once a standard size
has been accepted by the industry and put widely into use. Thus software, documents
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data are recorded and transferred on fl oppy di sks now predom nantly of the
3-1/2" standard, and no substantial changes are foreseen for the

I mmedi ate future. Consequently, for the numerous data handling systens
and devices on t m%gt I n which space is at a prem um pgraRiPdsrsy
than nmedi a size" "drive can be of great utility. 5 As inprovenents in
capability and reductions in size continue,-2¢his prospect wl|
significantly increase. Simlar considerations apply to other
renovabl e storage nedia, such as CD- - '

and data are recorded and transferred on floppy disks now predominantly of the 3-1/2"

standard, and no substantial changes are foreseen for the immediate future.

Consequently, for the numerous data handling systems and devices on the market in

which space is at a premium, a "smaller than media size" drive can be of great utility.

5 As improvements in capability and reductions in size contimue, this prospect will
significantly increase.

Similar considerations apply to other removable storage media, such as CD-

ROMS, Magneto-Optical (MO) and Bernouili disks. Although different design factors

exist, the volumetric improvement should be achievable in the same conceptual

10 manner.

SUMMARY OF THE INVENTION

Devices and methods in accordance with the present invention incorporate
deployable driving and transducer units contained within a shallow drive system body
or housing of a receiving dimension that is substantially less than one-half the media

15 diameter. Only a part of the media is inserted in the housing, and to engage the
media, the mechanisms are at least partially deployed ér extended outwardly from the
housing. The operative elements are then moved into engagement with the media and
the drive and transduction functions are effected in conventional ways even though
the principal part of the media protrudes outwardly. After use, the media is released

20 and the mechanisms can be returned to the packed position.

For a floppy disk drive, for example, a compact deployable unit is disposed
in a small volume that is wider than the width of an inserted floppy disk cartridge and
thicker than the media in the transverse dimension relative to the plane of the media.
In depth, however the unit is only sufficiently large to receive the distal edge portion

25 of the floppy media, in an accommodating siot. A deployable drive mechanism
comﬁrises a pair of spaced apart arms on opposite sides of the media, pivotally
mounted in the housing. The anns deploy outwardly and are then closed together,
to engage a drive chuck against a hub on the media 5o as to rotate the media about
its center. A transducer positioning mechanism is also mounted in the housing and

30 is deployable outwardly to place one or two transducers in cooperative relation to the
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di mrension that is Substantially |less than one-half the nmedia 15 dianeter.
Only a part of the nmedia is inserted in the3housing, and to engage the
medi a, the nechanisns are at |east partially deployed or extended outwardly
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mechani sms can be réturned to't he¥dp_acked posi tion. For_ a fl oppy
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cartridge and %}%ﬁ&r%ﬁﬁn e zr‘r\"é%?%dpﬁlt he trgfnsééfei?giggﬁierrenﬁégﬁmy?e
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conprises a pair ofmeghanisms epltapsedchacks toothe ppgked icomdiomdes of the nedi a,
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includes a pair of pivotal arms disposed to cooperate as a chucking mechanism, for
10 engaging the drive hub on the floppy disk cartridge. One arm has a drive chuck end,
while the other pivotal arm has a backup surface at its free end, providing a base
surface against which the chucking mechanism can operate. The deployable transducer
mechanism comprises a base link extendable outwardly from within the housing, and
includes a drive mechanism for controlled movement along the length of the base link.
15 Transducer support mechanisms extending from the drive mechanism extend toward
the access windows on opposite sides of the disk media cartridge. A spring mechanism
in the housing opens the slider window when the cartridge is inserted. After insertion,
and the engagement of the transducers to opposite sides of the floppy disks, radial
positioning is effected by a positioning motor movable along the base link. An
20 ejection mechanism associated with the inserted end of the disk media incorporates
a releasable spring mechanism, separating the deployable mechanisms from each other
and forcing the disk media ﬁpwardly in the housing slot.
Write protect and density control functions may be selected by switches in the
unit, by separate sensors which engage conventional windows along the protruding
25 edge of the disk media, or by repositioning these windows on the disk media itself.
Methods in accordance with the invention enable an only partially inserted disk
. media to be used in data interchange relation, by spaced apart mechanisms for
receiving the disk media in a recording/reproduction position, which mechanisms are
first deployed in spaced apart relation, then engage the inserted media, and thereafter
30 operate in conventional fashion.
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The system may incorporate deployable housing segments which extend
outwardly when the mechanism is deployed, to protect operative elements from
accidental engagement. The unit may be oriented so that the disk media is inserted
horizontally, vertically, or in some other juxtaposition. Additionally, the unit may
be configured as a self-contained separate structure, attachable to an available
connector at a convenient surface on the parent unit with which it is to be associated.
Mechanisms for operating a CD-ROM, Magneto-Optical or Bernoulli disk or 5-1/4"
floppy disk utilize like deployable drive and transducer mechanisms extendable from
within a compact housing. Where appropriate, however, as with optical sensors,
means may be provided to isolate the transduction area from dust and other

contaminants.

ES N OF THE DRAWINGS

A better understanding of the invention may be had by reference to the
foilowing description, taken in conjunction with the accompanying drawings, in which:

Fig. 1 is a combined perspective and exploded view, of an ultra compact disk
media drive system in the packed state, with a disk cartridge in position for entry;

Fig. 2 is a perspective view of the drive system of Fig. 1 showing a deployable
chuck and drive mechanism in extended position;

Fig. 3 is a side sectional view of the system of Figs. 1 and 2 showing the
deployable chuck and drive mechanism and a deployable head positioning system in
deployed position;

Fig. 4 is a side sectional view of the mechanism of Figs. 1 and 2, showing the
deployable elements in packed position;

Fig. 5 is a side view corresponding to the view of Fig. 3, showing the
deployable elements in unpacked position, in relation to a disk media;

Fig. 6 is a top view of the system of Fig. 1, showing the elements in
undeployed position;

Fig. 7 is a fragmentary top view of the head positioning mechanism, in
deployed position;

Fig. 8 is a side view of the mechanism of Fig. 7;



5 released and ejected, and the chuck nechani sns and transducer

posi tioning device unl oaded fromthe nedia. Thereafter, a new nedi a
may be inserted or the deployable mechani snms col | apsed back to the
packed conditi on. Wth a 3-1/2" floppy disk drive, for exanple,
t he depl oyabl e nechani sm I ncludes a pair of pivotal arns disposed to

€ooperate as a ' mechani sm for 10 engaging the drive

fl oppy disk carf‘?#ggjé. e arm has a drive chuck end, mmﬁgek’&g?%er
pi votal arm has a backup surface at its fre# end, provi di ng a base
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t ransducer mechani sm conpri ses a base |ink extendabl e outwardly from
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the invention enabF@plgyed dora pﬂé?PPY gisk ydrive 40y tagenoqxg@ple of a device for operating a

10 removable media. Specifically referring to Figs. 1 and 2, the media comprises a 3-1/2
inch floppy disk cartridge 12 having a relatively rigid housing confining an interior
magnetic disk which is driven at a central hub on what will be called the hub or back
side of the disk. The inserted or distal edge of the cartridge 12 includes a slidable
window 14 that covers rectangular openings in the cartridge 12, so that when the.

15 window 14 is shifted to operating position, access can be had to areas of the opposite
sides of the disk for recording and reproduction operations. The proximal end of the
floppy disk cartridge 12 includes small windows 16 which are occluded or not
occluded in accordance with write protect and density functions. In the prior art type
of floppy disk drive, a fully inserted cartridge 12 places these small windows 16 in

20 juxtaposition to sensors, but in the present example, this portion of the cartridge 12
protrudes and the write protect | and density selection functions are exercised
differently. However, the small windows 16 can as readily be mounted at the inserted
end of the cartridge 12, for sensing by means internal to the drive 10. Inasmuch as

_the details of floppy disk drives are well understood and the essentials of this

25 configuration do not form part of the invention, no further discussion is provided.

. As seen in the perspective view of Fig. 1, in which a cartridge 12 is shown
as it is about to be inserted in a drive housing 20, the housing is a low profile

) rectangular unit of greater lateral dimension than the width of the cartridge 12.
Although the housing 20 will often be mounted in or on the side of the computer unit

30 to which it is to be attached, it is to be recognized that the mounting can be relatively



media to be used in data interchange relation, by spaced apart nechani sns
for receiving the disk nmedia in a recording/reproduction position,
whi ch nechani sns are first deployed in spaced apart relation, then
engage the inserted nedia, and thereafter 30 operate in conventional
fashi on. WO 96/ 41338
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housi ng segnents whi ch extend outwardly when the nechanismis
depl oyed, to protect operative elenents fro acci dental engagenent.

The unit may be oriented so that the disk nedia is inserted

arbitrary. The housing 20 can be mounted in a port in the computer housing, or
attached to the exterior, or disposed in another orientation. For convenience, the
housing 20 is depicted as disposed in an upstanding orientation, and the terms "top",
"front", "rear", "side” and "bottom" are used for descriptive purposes only relative
5 to that orientation shown. Since the dimensions, in plan, of the 3-1/2 inch floppy are
about 3-1/2 inches by 3-5/8 inches, and the cartridge is approximately 1/8 inch thick,
housings in accordance with the invention can be of the order of 3/4 inches high by
5 inches long by 1-1/2 inches wide, in the compacted form. Consequently, provision
can usually be made for incorporation of the unit in a small processor, whether it is
10 to be embedded in the side or top of a lap top or notebook computer; Alternatively,
with a surface mount, bayonet connectors (not shown) on the housing need only be
fitted into suitable receptacles for connection of power and data transfer lines. Such
arrangements enable a removable disk media capability to be added to a system
without substantially affecting unit size. This does not preclude the option of

15 packaging the electronics inside the drive as is done in the current state of the art.
The housing 20 is exterior to an internal pop-out or extendable housing 24 that
has a limited upward travel and is deployed when a disk cartridge is inserted through
a central lengthwise slot 26, as shown in somewhat simplified form in Fig. 2. Write
protect and density switches 22 are provided at one side of the housing 20 for selection
20  of write protect and density options. Alternatively, the write protect and density
windows 16 on the disk cartridge 12 can be repositioned adjacent the leading (inserted)
end and sensed by known mechanisms, or deployable sensors may be extended from

- the housing for this purpose.

As seen in Figs. 3 to 6 particularly the deployable chuck and drive mechanism
25 30 comprises primarily a pair of spaced apart pivoted arms mechanically biased toward
a2 deployed position but controlled by a toggle-type mechanism to have a collapse
function. The first pivoted arm 32 includes a chuck mechanism disposed on the "hub"
or back side of an inserted floppy disk, as seen in Figs. 10 and 11. The arm 32 is
mounted to pivot within an arc about a base pivot shaft 34 disposed adjacent one
30 longitudinal end of the housing 20. A motor 36 mounted at the base pivot drives a
pulley 38 at the free or elbow end of the arm 32 via an interior belt 40 inside the arm



hori zontally, vertically, or in some other juxtaposition. Additionally, the
unit may 5 be configured as a self-contained separate structure,

attachable to an avail abl e connector at a conveni ent surface on the
parent unit with which it is to be associ at ed. Mechani sns for
operating a CD-ROM Magneto-Optical or Bernoulli disk or 5-1/4" fl oppy
disk utilize i kﬁ gpllsghyabl e drive and transducer nmechani sns ey 5
from wi t hin a conpact housi ng. Where appropriate, however, as wth
optical sensors, 10 nmeans may be provided t@ isolate the transduction area
from dust and ot her cont am nant s. BRI EF
DESCRI PTI ON OF THE DRAW NGS A better understandi ng of the

i nvention rmay be h by referencg to, the . follqw scl] ption, taken
in conjunction wi tﬁﬂt hé%ﬁ&ﬁ‘ff%n‘& ﬂ&ﬂ?‘ﬁ%\ﬂ?g@,mﬁaﬁdhi@%ﬁi@ 38 En‘ff%cqgi‘b? lﬁ'ib
i's a eonbined perspEehd daetridpél ocropdt® R diski WithinOf an ul tra conpact di sk

medi a drive systemin the packed state, with a disk cartridge in position

for entry; . Alhough 3 Basg mpantaddpetps; and, belt drive have been showa byt way of
posi i om0 RRE R Gl be sppicher Sy el IR B Tulus AP arve
Figs. 1 and 2 shbwichuck, inchmiingie giresy soppledcmoiok. and drive mechanismand a
Fi o 4 is asde sectiont ool ueflofdbie device iRl Wit ol e Hponte side from, e
t he depl oyabl dloppediskhub,i or quowhat dhay deicailesithe front side of the disk. A longer first
arm 51 is mounted to pivot about, and is slidable along, a base pivot shaft 52 that is
collinear with and coupled to the base pivot shaft 34 at the opposite side, so that the
10 arms 32, 51 move together. A helical clamping spring 54 around the shaft 52 urges
the device 50 toward engagement with an inserted cartridge, but is restrained until
such time as the cartridge is fully inserted so that there is adequate clearance for the
sides of the cartridge. A clamp pad 56 at the elbow end of the first arm 51 is disposed
opposite the drive chuck 42 when the mechanism is in the operative position, providing
15 needed support for engagement and rotation of the hub on the floppy disk by the drive
chuck 42. Inthe elbowiv region, an internal torsion spring 58 around an elbow pin 60
biases a control arm or strut 62 in the direction toward deployment, but its action is
controlied by toggle action and limit catches as described below. For this purpose,
a bar 64 extends outwardly, transverse to the plane of the inserted floppy disk, at the
20 lower end of the control arm 62. It will be evident that the arms 32, 51 could be
separately deployable and packable by using individua! biasing springs and toggle
devices.
Referring to Figs. 3-5 and 7-9, a deployable head positioning mechanism 70
is mounted to extend from the opposite end of the housing 20 from the deployable
25 chuck and drive mechanism 30. An extendable rack pivots about a rack pivot arm
74 adjacent the bottom of the housing 20, up to a vertical position relative to the
' housing 20. A drive pinion 80 moves along the rack 72 to control the radial position
of the magnetic heads relative to the disk, as described below. For compactness, the
- rack pinon 80 forms the exterior of a wound rotor 81, about a non-rotating shaft stator
30 82. It will occur to those skilled in the art that the drive may alternatively employ

a compact motor positioned at to one side of a one-piece pinion, or a split rack with



Fig. 5is a side view corresponding to the view of Fig. 3, showing the 25
depl oyabl e el enents in unpacked position, in relation to a di sk nedi a;
Fig. 6 is atop viewof the systemof Fig. 1, showing the elenents in

undepl oyed position; Fig. 7 is a fragnentary top view of the
head positioning mechanism in depl oyed position; 30 Fig. 8is
a side view of t%g&ﬁg_ﬁni smof Fig. 7, WD 96/ 41338  peorusssesm2s
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separate pinions on opposite sides of a central motor, or a base mounted motor with
a band drive. End members 84, 85 at each side are coupled to the shaft 82 and are
similarly non-rotatable, providing supports for the base of a dual-sided magnetic head
assembly as described hereafter. At each end of the shaft 82, follower hubs 88 rest
in and move between guide rails 90 for the pinion 80. The guide rails 90 are
deployable from a packed position within the housing 20, to an extended position
parallel to the desired radial displacement of magnetic transducers relative to the disk.
For this purpose, a pivot pin 92 follows a circular track defined by a slot 94 in a guide
member, the movement of which is constrained to be substantially parallel to the rack
72. | L

Referring to Figs. 5 and 8, the pin 92 is biased toward the upper end of the
slot 94 by a tension spring 93, shown in Figs. 5 and 8 in the extended position, with
the guide rails 90 extended and a cartridge 12 inserted. When the cartridge 12 is
inserted, a sensor finger 95 in its path is engaged by the distal edge, raising a lever
arm 96, the end of which is coupled by a flexible wire 97 to the pin 92, the wire 97
turning around a small roller 98. Upward movement of the end of the lever arm 96
to the position shown, from the dotted line position, pulls the pin 92 down, to the
position shown, and extends the guide rails 90. The rack 72 is coupled to the guide

' rails 90 by springs (not shown) so that they move together between packed and

deployed positions.

The dual sided magnetic head assembly 100 extends from bases 102 fixedly
coupled to the end members 84, 85 on the head positioning mechanism 70. The bases
102 extend perpendicularly to the radial track to be followed on the disk, and on the
hub side a support arm 104 holds a gimbal mount 105 (Fig. 6) (which may be omitted
or replaced by a higher compliance spring, according to one of the known expedients)
for the magnetic transducer 106. On the front side the support arm 108 is movable
about a connecting pin 109 toward and away from the disk, but biased toward the disk
(the "loading" direction) by a torsion spring 110. The other end of the support arm
is coupled to a gimbal mechanism 112 for the magnetic transducer 114 on the front
side. A loading tab 116 at the end of the gimbal mechanism 112 is positioned to be



Fig. 9 is an end view of the nechanismof Fig. 7, Fig. 10 is an

end sectional view show ng the depl oyable elenments in deployed but not
engaged position; Fig. 11 is an end sectional view
corresponding to Fig. 10 but with the 5 deployable elenents engaged to the
cartridge; and Fig. 12 is a perspective view of a depl oyable
drive systemfo DETAI LED DESGRM-7dsdehsres
THE | NVENTI ON "w&%g%ﬁw A systemin accordance with the inventi o$1 i's
depicted in Figs. 1-11 as enpl oyed for9-a floppy disk drive 10, as an
exanple of a device for operating a 10 renovable nedia. Specifically
referring to Figs. 1 and 2, the nedia conprises a 3-1/2 i nch fl oppy
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openings in the cartri dgutmdof the positien of e depleyabls driye devicesi30, 50 ix govemed byo
operating position tREsv : IoSed al b s
of the disk for retd |ﬁ§§g€1yrepro ugtgf)gﬁ&?ggr‘%h%%?po%e Broxi_rr(g}g lgnd of
t he f | oppy 5di efkthe housirigr2fle ACorierepd tlapestrips k() is cwivied sevdefing apacking limét catch

O e O Ot e 18, oSS e Shiated 190 B o Al ikl
i nserted cartri dgeactidn withcthe sprirgsferceraeting on thel alesicd 60 'Whdh the trabsypiss bar &hist o -
Sensors, but in the present st BIR! & redl' s BdyrShe Bhnif BerPe b8 Beforced
manually toward the packed position, because-the elbow is over center reiative to the
10 transverse bar 64, by a downward force at the top of the elbow. The control arm
moves under manual pressure against the bias of the torsion spring 58, until the
transverse bar 64 passes over the curvature 124, and reaches the fully compacted or
latched position with the bar 64 in the packing limit catch 122.
A spring arm 130 having a hook end 131 is disposed lengthwise along the
15 housing and normally positioned at an upward angle, along the plane of the slot 26
in the housing 20. When a cartridge 12 is inserted, the notch in its edge (seen in Fig.
1) adjacent the slider 14 that covers the recording area at the leading edge is engaged
by the hook end 131 and shifted to expose the recording areas on each side to the
.magnctic transducers.
20 The deployment control mechanism 132 operates off a snubber bar 134 which
lies above the base of the housing 20 in line with the slot 26. The snubber bar 134
moves between vertical limits on a spring mount 135 having sufficient force to gject
an inserted cartridge. A wishbone spring 136 having upstanding end elements 137
is mounted below the upper edge of the snubber bar 134, to move within side channels
25 138. When the snubber bar 134 is up, the end elements 137 exert spreading force
laterally on the control arm 62, holding it away from the zone of the insertion slot and
' any inserted cartridge. The control arm 62 also unloads the movable transducer
support arm 108 on the front side by engagement of the unloading tab 116. When
' the snubber bar 134 is in the down position, the channel 138 brings together the end
30 elements 137 of the wishbone spring 136, allowing the helical clamping spring 54 to
move the clamp pad 56 into its support position against an inserted disk.



protrudes and the wite protect and density selection functions are

exerci sed differently. However, the small w ndows 16 can as readily be
nounted at the inserted end of the cartridge 12, for-sensing by neans
irnternal to the drive 10. Inasnuch as the details.of floppy disk

drives are well understood and the essentials of this 25 configuration do

not form part of Wdesdigagention, no further discussion is provi qeevusesnsrs
As seen in the perspective view of Fig. 1, in which a cartridge .12 is shown

as it is about to be inserted in a drive hot&ing 20, the housing is a | ow
profile rectangul ar unit of greater lateral dinension than the width
of the cartridge 12. Al t hough the housing 20 will often be nounted in

S to berecogni zed ¢ hat VIS BHRRTREF 1341 BEve{ioxpioy gy iherton ina Rk foce,
96/ 41338 it is latched by a rocker-type locking latch 140 that turns about a pivot 142 and is held
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in place by a latch spring 144. A disk eject button 148 at the side of the housing 20
is pressed downwardly by the operator to overcome the latch spring 144 and allow
5 the snubber bar 134 to move up, forcing the clamping mechanism to unload before
freeing and moving up the disk.

The extendable portion 24 of the housing 20 is spring biased with a light force
toward the closed or down position, but moves upwardly when the head positioning
mechanism 70 is moved up to deployed position. When the deployable rack 72 and

10 the guide rails 90 are returned to the packed position, the extendable housing 24
portion closes to its compact position. This protection may not be needed in a variety
of circumstances. Alternatively however, a hinged cover (not shown) may be used
to cover the slot.

It will be appreciated, therefore, that the compact external form factor seen

15 in the view of Fig. 1 contains a fully functional disk drive assembly which provides
recording and reproduction functions in conventional fashion, after deployment and
which can be returned to the packed configuration as desired. Although depicted in
conjunction with a 3-1/2" floppy disk the general approach is suitable for 5-1/4"
floppies, floppies smaller than 3-1/2" and other forms of rotatable disk media.

20 Starting with the undeployed or packed configuration, as in Fig. 1, the user
deploys the chuck and drive rpechanism, 30, comprising the two arms 32, 51, and the
head positioning mechanism 70. This can be done automatically by inserting the
cartridge 12 in the slot 26 in the housing 20, engaging the internal snﬁbber bar 134.
The insertion of the cartridge 12 also engages an end of the packing latch 122, causing

25 it to release the transverse bar 64 on the end of the control arm 62, allowing it to
move toward the deployment limit catch 126, aided by the torsion spring 58 at the
elbow. Alternatively, the eject button 148 can be pressed to release the packing latch
122. Both arms 32 and 51 deploy together, and the release of the pressure of the
wishbone spring 136 end elements 137 against the control arm 62 allows the helical

30 clamping spring 54 to urge the clamp pad 56 against the front face of the cartridge



arbitrary. The housing 20 can be nounted in a port in the conmputer housing,

or attached to the exterior, or disposed in another orientation. For
conveni ence, the housi ng 20 is depicted as di sposed in an upstandi ng
orientation, and the terns "top", "front", "rear", "side" and

"bottom' are used for descriptive purposes only relative 5 to that
orientation shovgofﬁéﬁgg the dinensions, in plan, of the 3-1/2pichfi3edsdsy
I'nc

are about hes by 3-5/8 inches, and t he cartridge is
approximately 1/8 inch thick, housi ngdl~i n accordance with the

I nvention can be of the order of 3/4 inches high by 5 inches | ong by
1-1/2 inches wide, in the conpacted form Consequently, provision can

usually be made for i ncor fi of the unit in mal roce sor §
it is 10 to be ented #%F?h@gg? § pgggeshe ?U% @F “g
conputer. Alternatifgein the motor dmsfth@ﬁmadig thFseEh mm%e\heeamag‘et .S
(not shown) on the hou5|ng need only b fitted into suitable

receptacl es for connect CoRcWTeNiHwthe mﬂhkamﬁmlﬁmw is pivoted

Svetom S Wi tholPUakBRON: Ge PR pA TERRAR e MjuckR QS D0 Boting in
precl ude the opt% ortanditmlib a btampagtlmgdqﬂmdd:yetbc m%ﬁ!elmilldegluﬂesmtl%e bisthe s
extorior 1o an | nt Pl Hsfon WFmabiee neut apeembly, 100 13 A el e e psiionie
limted upward tr a\mdchamsin BG (atl the loutgediskviadiuspsodhatlit mms only tlerongh a smzdhtredwnh
ol . 5 “r bEhbSR UG o i pady L e oSSR B B
one side of the houduringopstadon: TFhelezwehdable housing 24- moves out with the rack and gulde ra11

10 mechanisms to protect the head assembly.

Concurrently also, as the cartridge 12 is inserted, its leading edge contacts the
spring arm 130, forcing it through an arc as the hook end 131 opens the slider window
14 on the cartridge 12. With the recording areas exposed on both sides of the
cartridge 12, closure movement of the front control arm 62 allows the unloading tab

15 116 on the head assembly 100 to move in with the holding finger 118 on the control
arm 62, initiating head-to-disk contact on both sides of the disk. The snubber bar 134
is held securely down by the locking latch 140 and associated spring 144, and since
the cartridge 12 is clamped, and the drive motor 36 is turning the drive chuck 42, and
disk data transfer operations can begin.

20 In operation, with the disk running constantly, conventional circuits for
commanding track location energize the internal motor in the drive pinion 80, moving _
the drive pinion 80 and the associated head assembly 100 to selected radial track
positions. When use of the particular cartridge has been completed, the head assembly
100 is parked at the outside radial position and the disk eject button 148 may be

25 pressed to release and eject the cartridge 12.

Pressing the disk eject button 148 overcomes the locking latch spring 144 force,

’ allowing the locking latch 140 to release the snubber bar 134, and initiating the
separation of the front dual link device 50 from the cartridge 12, as the wishbone
* spring 136 end elements 137 overcome the helical clamping spring 54. As this takes

30 place, the front magnetic transducer 114 is unloaded from the disk as the control arm
62 and finger 118 acting on the unloading tab 116 move outwardly. The cartridge



20 of wite protect and density options. Alternatively, the wite protect

and density w ndows 16 on the disk cartridge 12 can be repositioned
adj acent the |l eading (inserted) end and sensed by known nechani sns, or
depl oyabl e sensors nmay be extended from t he housing for this purpose.

As seen in Figs. 3 to 6 particularly the depl oyable chuck and drive
mechani sm 25 30vﬁ9ﬁ?ﬁgﬁes primarily a pair of spaced apart p
mechani cal |y bi ased t oward a depl oyed position but controlled by a

t oggl e-type mechanismto have a collapse -12-function. The first pivoted
arm 32 includes a chuck nechani sm di sposed on the "hub" or back side
of an inserted floppy disk, as seen in Figs. 10 and 11. The arm 32 is

TSN LU E TR B ST R AR o=
the base pivot drivgisel the slidePldséseontaét with the fliddra@nddw &4 bR hecdafiridge 1) Soahd
32 via an interior belt 40 inside the arm
the window 14 close and the recording areas are again covered.
The extended drive mechanism 30 and head positioning mechanism 70 may
5 then be returned to the packed position unless it is desired to insert a new cartridge
12. The top surfaces at the ends of the arms 32, 51 can be pressed down, overcoming
the detent action of the deployment limit catch 126 and forcing the transverse bar 64
over the toggle curvature 124 to complete the closure action. The release of the
cartridge 12 also draws the rack 72 and guide rail 90 structures down about their base
10 pivots 74, 92 until the closed, compact positions are reached. ‘
It will be appreciated that a number of different mechanisms can be empioyed
in different parts of the system to achieve like results. Different deployment structures
can be used, such as single arms movable through an arc manually or by small torque
motors. The deployment control devices can vary substantially as long as the essential
15 functions are established. No expandable housing need be used, under many
circumstances, or alternatively one may expand to a substantially larger outline.
The view of Fig. 12 depicts a CD-ROM drive in accordance with the invention,
in which the compact disk 160 is disposed within a rectangular housing 162 having
a central aperture 164 in both sides and a transparent radial window 166 on one broad
20 face. The unit includes pivot arms 32, 51 and a rotatable clamping pad 56’ on the
front side, but the disk 160 is engaged at its central bore by a centering hub 170 that
positions as well as grips the disk 160. The deployment and packing operations are
the same as previously described. The sensor system 175 for reading the compact disk
160 is shown only generaily, and is understood to include a laser illuminator and an
25 adjacent sensor device which senses laser light reflected off the selected disk track.
The deployable head positioning mechanism 70° may be constructed and operated as
in the example of Figs. 1-11, but senses only one side of the compact disk 160.
In operation, a compact disk 160 in a rectangular housing 162 is entered into
the receiving slot in the housing 20, initiating the deployment actions. The disk 160
30 is driven via the arm 32, held in place by the rotatable clamping pad 56°. The sensor
system 175 is translated radially along the window 166 as the recorded patterns are
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drive chuck 42 at the free end is rotated by the pulley 38 and faces the
hub of the cartridge to rotate the disk wthin. Al t hough a
base nounted notor and belt drivefhave been shown by way of exanpl e,

it wll be appar‘?ﬁtpflg%ﬁ; ot her configurations may be used as Welkniegosiiae
drive 5 chuck, ¢l'uding a direct coupled notor. The second
depl oyabl e device 50 is di sposed on the opp@site side fromthe fl oppy
di sk hub, or on what may be called the front side of the disk. A |onger
first arm51 is nounted to pivot about, and is slidable along, a base

pi vot shaft 52 that is © _collinear._.with and cou Ig‘g to the base.gi Vot
shaft 34 at the oppes t ThesTHROMcapability;qan theseby headded to & ysiem 40 2 Syis Kanew A

hel i cal cl anpi ng S%icﬁﬂiagﬁﬁtﬁwund t he shaft 52 urges t he device 50
toward engagenent wt n 1nserted cartridge, but is restrained until

such time as the cartri ddfbough thatel have heen deseribed phoye andcillastrated, e Hirawings
¢l earance for the mﬁsk&ﬁgaﬂ{d Hbgifﬁgﬁén%'ﬂgﬁccoﬁaﬁéea PRfd RRedtiont f‘ig ﬂ}bﬁw
I'S dl spose 4 en

end of the first arm opposite the drive chuck 42 wn

t he mechani sm i s5 i rappieciatep thatithe\imveption is notljmitedshereto byt ¢rgompassesadl modifications
for engagenent and rqtatiqgn of. .t . di sk by the drive
chuck 42. In the elaﬂg ?sowmggfel %@?Q{;ﬁh&?&%@égg&%f ng 58 around an

el bow pin 60 bi ases a control armor strut 62 in the direction toward
depl oynent, but its action is




controlled by toggle action and limt catches as described below. For this
pur pose, a bar 64 extendsis ShebtRE Ble refif@SVerse to the | .
i nserted fl oppy disk, at the- dee t he control arjm .Sl'pETVWN’
be evident that the arns 32, m separately ded‘l—ey-a-bﬁ%’?
packabl e by using individual and toggl e devices

Referring to Fi gsyoospsagnd 7-9, a depl oyabl e head positioning wsm
is mounted to extend fromthe opposite end of t he housi ng 20 fromt
depl oyabl e 25 chuck and drive mechani sm 304-An extendabl e rack pivots

about a rack pivot arm 74 adj acent the bottom of the housing 20, up to
a vertical position relative to the housing 20. A drive pinion 80
noves along the ra 72 to control the radial position of the magnetic

heads relative to the?#sk, as described bel ow. For conpactness, the
rack pinon 80 fornms the exterior of a wound rotor 81, about a non-rotating

shaft stator 30 82. It vaI puran&o those skilled irn the art that the
drive may alternatively lenpl éﬁ)dc“ ieing Sy st for2 rpmeyablesiiskanedia qogppiging:

side of a one-piece pinion, QHeﬁoﬁBle'dnv&%feKhdMszovablc between a packed position and
a deployed position;
5 a deployable transducer mechanism movable between a packed position
and a deployed position, the drive and transducer mechanisms being adjacent and along
a common first plane in the packed position, and lying at least partially transverse to
a common second plane substantially perpendicular to the first plane when deployed;
means coupled to the deployable drive mechanism for rotating the
10 media; and
means coupled to the deployable transducer mechanism for positioning

the transducer mechanism relative to the media.

2. A drive system for a rotatable data storage media comprising:
a base extending along a predetermined length and having a thickness
15 greater than the media;
a media drive device mounted adjacent one end of the length of the base
and extendable along a given plane substantially perpendicular to the base length;
a transducer mechanism mounted adjacent the other end of the length
of the base and extendable along the given plane; and |
20 means coupled to the base for receiving a rotatable media along the
given plan, the media protruding from the base pést the extended drive device and

transducer mechanism.

3. A compact structure for cooperation with a removable disk storage
media comprising:
25 a base unit having an outer envelope smaller than the areal envelope

Riiainar el SURNE

of the media to be operated; :
NN R
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separate pinions on opposite sides of a central notor, or !)a HR eOE i
nmotor with a band drive. End nenbers 84, 85 at eachlside Ch plLed
to the shaft 82 and are simlarly non-rotatable, providing supports
for the base ofwgasm ded magnetic head assenbly as deswsobesizs
hereafter. At e of the shaft 82, follower hubs 88 rest 5 in and

nove between guide rails 90 for the pi ni on 83 The guide rails 90 are
depl oyabl e from a packed position within the housing 20, to an extended
position parallel to the desired radial displacement of magnetic

transducers relative to the disk. For this purpos a piv
follows a circular track defiTtiablg drjve meansgro ‘F’r'lé)damgfg'FS’és “’Bt tﬁ%ﬁ‘g@&’ ¢ gpgans
movenent of which i $nchfttidd firsk d8sloyaBledmesnsror Ishbsmmgizmdmetﬁa@ € kind

10 72. Referring to Figs. 5 and he pin I s biased toward
the upper end of t hdeploying 0 8 operating mmmma@gm@samwh the installel
and 8 in the extend osition, with ~ the guide rails 90 extended and a
cartridge 12 inserted. Wen the cartridge 12 is I nserted, a sensor

finger 95 in its Path is engaeudirer nivans it tansdurgemennsi including steond depldyable
arm 96, the end of i Gl anf dbbhétl aNbsBa bbsitnd feall paftially withid € vRie ks and

the wire 97
an operative position in scanning relationship to the media;

means engageable to the drive means for rotating the media; and
means engageable to the transducer means for controlling transducer

10 means location relative to the storage media during operation.

4. A device as set forth in claim 3 above, wherein said drive means
includes terminal means for engagement to a central region of the media for rotation
thereof. '

5. The invention as set forth in claim 4 above, wherein the base means
15 includes means for receiving a portion of the media, and wherein the base means has
an areal outline occupying less than half of the area of the media, such that the media

protrudes from the base means when installed.

6. The drive system as set forth in claim 5 above, wherein the media

comprises a floppy disk device and wherein the drive means comprises oppositely

20 disposed members for engaging a central region of the floppy disk device to rotate
the media therein.

7. A device as set forth in claim 6 above, wherein the transducer means
comprises magnetic transducer means, and the transducer means further comprises
means for shifting the magnetic transducer means to different radial tracks relative

25 to the media when the transducer means is deployed.

* [ L M s *
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turning around a small roller 98. Upward novenent of the epd of the lever
arm 96 to the position shown, fromthe dotted |ine popiTHIPBHEPHHAS BEEN

pin 92 down, to the posi tion shown, and extends the gpide rggp $.088-
The rack 72 is coupled to the guide rails 90 by spri ng-s—(-not——-ez\ewﬁ—s-e;
that they nove together between packed and 20 depl oyed positions.

The dual sided W#ﬁs head assenbly 100 extends from bases 1periisssnsizs
coupled to the end nenbers 84, 85 on the head positioning nechanism 70. The
bases 102 extend perpendicularly to tt€ radial track to be foll owed on
t he di sk, and on the hub side a support arm 104 hol ds a gi nbal nount
105 (Fig. 6) (which may be omtted 25 or replaced by a higher conpliance

spring, according to ong of e .kno [ . eTe%g Wogn
transducer 106. On the g’r ont‘& P fﬁ\g\%tgat%g@rc%?rﬁb%% Wﬁse%rr%% e At agout
a connecting pin 1%&@3%@@@@@@,mﬁnmmmymmmwmmmem
di sk (the "l oading" direction) by a torsjon, spri 110, The qther. end
of the support ar mform&@emp@e@%f@%mﬁﬂ%%ﬁ%@ﬁ%ﬁ%ﬂ éeoi’,ana

magnetic tr ansduce%&&ﬁﬂg?@@&ws&&@mﬂv&ﬁﬁg ah opdisrivend

of the ginbal nmechanism 112 is pos]
5 region of the compact disc.

9. A device as set forth in claim 5 above, wherein the storage media
cbmprises a Bernoulli disk and the deployable arm and transducer each comprise -
something else.

10. A floppy disk drive comprising:
10 a disk drive housing having an aperture for receiving a floppy disk and
a depth dimension to receive only a portion of a floppy disk;

a deployable spindle mechanism mounted in a first region of the drive
housing, the drive spindle including a pair of deployable arms movable from a nested
position within the base and including terminal spindle drive means spaced apart to

15 receive the center region of the floppy disk, the spindle drive means engaging the
floppy disk from opposite sides;

disk drive means mounted in the spindle mechanism and coupled to the
spindle drive means;

transducer deployment means comprising means rotatably mounted in

20 the base adjacent the insertion position of a floppy disk and removable to an operative
position; .
transducer means mounted on the deployment means; and
means for positioning the transducer means when in the operative

position radially relative to an inserted disk.

25 1. A compact floppy disk drive system comprising;
a housing having a length greater than the floppy disk with which it is
to operate and a height which is less than one-third of the transverse dimension of the

R LG
- ““\“\ “ml WL This Sheet Has Been Replaced
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by a finger 118 on the controgmm ng the transduder 11‘ﬁEP9AGé‘DB

unl oaded position when the ne !'IE n the packed post+t+of:

Control of the position of th rive devices 30, 50 is governed
by cooper atwo@pe/fibag he transverse bar 64 with a detent strpori8ésosrs

di sposed along the base 5 of the housing _20. At one end the strip 120 is
curved to define a packing limt catch 17122, In the internediate regi on

a raised curvature 124 provides a detent or toggle action with the
spring force acting on the device 50. Wen the transverse bar 64 is at

orced " manual TR st 4 Housila el ECPRR et b GRb e e b ter 6 4

center relative to:m&md]ﬂbppyrd&ltsverse bar 64, by a downward force at the

top of the elbow The contro v nder manua) pressyre agai nst
the bias of the torsion spridff ag)gabl%gglfggy St} COMPLISIDR & Py, !ﬁ%@s

over fhe curvatur ﬂiatﬂllyﬁdjﬂ:ehﬁ@ﬁb%ﬁdﬁﬁeﬁﬂbfﬁeﬁmﬁh@%a%dapmﬁdﬁ&&h%er
position wth the bar 64 In the packing limt catch

spring arm 130 Aavi REPLER] AEM ORI to the bage and:ihs freg end o theipcord armnthetend of the

contro] arm being reciprocal along the housing to fold the first and second arms to
a packed position substantially within the housing, the disk drive mechanism further

comprising:

chuck means coupled to a first of the arms to pivot at the free
10 end of the first arm, for engaging the center region of the floppy disk;
disk support means coupled to a second of the arms at the end
of the first arm, the arms being positioned to receive a floppy disk
between them that is inserted at the slot;
torsion spring means coupled to the deployable disk drive
15 mechanism to bias the disk drive mechanism toward an extended
position; .
means coupled to the disk drive mechanism to move at least one
arm perpendicularly to the plane of an inserted floppy disk in response
to insertion of the floppy disk, to urge the floppy disk against the chuck
20 means for rotation;
-drive means coupled to the chuck means for rotating the floppy
disk;
a deployable head positioning mechanism mounted in the opposite end
of the housing from the disk drive mechanism, the heéad positioning mechanism
25 including a rack pivotally mounted in the housing and movable between a packed
position within the housing and an extended position perpendicular thereto; pinion
means in engagement with the rack and movable therealong; and motor means coupled
to the pinion means for controlling the position of the pinion means;
magnetic head assembly means coupled to and movable with the pinion,
30 the head assembly means comprising a pair of arms disposed on opposite sides of the
floppy disk and including magnetic transducer means mounted on the ends of the arms,

* [ L M S *



15 housing and nornmal |y positioned at an upward angle, alon

the slot 26 in the housing 20. \Wen a cartridge 12 is”

notch inits edge (seen in Fig. 1) adjacent the slider

the recording area at the | eading edge is engaged by t

and shifted to expose the recording areas on each side to the magnet | C
t.ransducers. o9641338Ne deployment control mechani sm 132 opecahfderssiis
snubber bar 134 \7% % | i es above the base of the housing 20 in line
with the slot 26. The snubber bar 134 -Hoves between vertical limits on
a spring nmount 135 having sufficient force to eject an inserted

cartridge. A w shbone Spl’l ng 136 having upstandi ng end el enents 137

nount ed bel ow the u e of. t t

Channel's 25 138, \iEeaRteeprne R a8 ot el B @ﬁﬁ%ﬂﬁ%tﬁéﬁ@%%
exert spreading f orgfioading poklﬁbleeﬁbﬂeyofcme triagnetio ntansiicarmeaf®, hol ding it away
fromthe zone of the insertign,slof, and an |nserted cartrid The
control arm 62 al so unl oads [ BOSE H’r??b‘dﬁ%’f’ 319 gﬁgaﬁ

the front side by eggags®ithe eén&dlenurtbeaﬁ&aqné nhnlpbﬁmoW&ereof the 1#Aft control

snubber bar 134 is in the down position, the channel 138 brings together
the end 30 el enBntmeapginclulingmeans betweanche 1 it pgsitions Pf'&‘f‘ﬂ’&ﬂnarﬁiﬁte%”n@e mfpr

cl anpi ng spring 54dﬂ19an%softﬁpﬂﬁkﬁﬂﬁeﬁfemsﬂad 56 into its support position

agai nst an inserte

deployment control means disposed in the housing in the path of an
inserted floppy disk and including a spring mechanism that compresses upon insertion
of said disk and latch means to retain the spring mechanism in compressed position,
10 the spring mechanism being coupled to release the disk drive mechanism, engage the
floppy disk and release the deployable head positioning mechanism, and to release the
loading means; and
means for collapsing the disk drive mechanism and head positioning
mechanism to packed position, and engageable to delatch the latch means.

15 12. A system as set forth in claim 11 above. wherein
drive means coupled to the chuck means includes drive motor means
mounted in the base of the first arm, pulley means coupled to the chuck means, and
belt means for rotating the pulley means from the motor means; and
wherein the deployable disk drive mechanism includes torsion means
20 coupled to the second arm and control arm for biasing the second arm and control arm

toward the deployed position.

13. A drive and tranéducer system for a rotatable, removable media
comprising: '
) base means for receiving an edge portion of the media, the base means
25 having a depth dimension such that the center region received media extends

therefrom; -
deployable drive means extendable from the base means to engage the

center region of the received media;

* [ L M S %*
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When t he snubber bar 134 is noved down by disk insertio §$@H‘|’%ﬁ€m

force, it is latched by a rocker-type | ocking |atdh 140REREACEDIr ns
about a pivot 142 and is held in place by a latch spring 144. A dis
ej ect button 148yaloghkfdss si de of the housing 20 I s pressegcppidiioghg! v

by the operator to overcone the latch spring 144 and allow 5 the snubber
bar 134 to nmove up, forcing the clanping md#hani smto unl oad before
freeing and noving up the disk. The extendabl e portion 24 of
the housing 20 is spring biased with a |light force toward the cl osed

or down position, but noves war, dl en _t he head si.tioni

Techant s 70 1 o roved up. t o SBTAYENR Mt SHROAE Fomcle Bosemesns o foan.
and 10 the guide r gistiécté®regiol of @icMmeds; 4nd t he packed position, the

ext endabl e housi ng 24 portign closes to its conpact_ position. This

protection may not be neededR§aps freopireling the scanposition qf e gaRsdycer means with
Al ternhatively howeygpect & ik Bftaf. cover (not shown) may be used

5 14.  The method of using a rotatable data storage media employing a drive
device and transducer mechanism comprising the steps of:
receiving the media in a protruding position;
deploying the drive device to grip the control region of the media;
rotating the media;
10 deploying a transducer mechanism into operative relation to the media;
and '
controlling the opérative position of the transducer mechanism relative
to the media to effect data transfer.
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to cover the slot. It wll be appreciated, therefore, that the
conpact external formfactor seen 15 in the view of Fig. 1 contains a
fully functional disk drive assenbly which provides recordi ng and
reproduction functions in conventional fashion, after deploynent and

whi ch can be returned to the packed configuration as desired. Al though
depicted in “gﬁﬁnﬁﬁgction wth a 3-1/2" floppy disk the gemeﬁﬁgmﬁgﬁﬁpach
is suitable for 5-1/4 fl oppi es, rongQ? smal l er than 3-1/2" and
other forms of rotatable disk nedia. 20 Starting with the undepl oyed
or packed configuration, as in Fig. 1, the user depl oys the chuck and
drive nmechanism 30, conprising the two arns 32, 51, and the head

posi tioning nmechani sm 70. "This can be done automatically by inserting the
cartridge 12 in the slot 26 in the housing 20, engaging the internal

snubber bar 134. The insertion of the cartridge 12 al so engages an end
of the packing latch 122, causing 25 it to release the transverse bar 64
on the end of the control arm62, allowing it to nove toward the

deployment limt catch 126, aided by the torsion spring 58 at the

el bow. Alternatively, the eject button 148 can be pressed to rel ease the
packi ng | atch 122. Both arms 32 and 51 depl oy toget her@ and the

rel ease of the pressure of the wi shbone spring 136 endf el ements 137
against the control arm62 allows the helical 30 clam@ngfspring 54 to

urge the clanp pad 56 agalnst the front face of the g@r riglge

FIG. 1
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WD 96/ 41338

PCT/ US96/ 08725 -11- 12.
The drive chuck 42 in turn thus engages the hub on the back side of the
cartridge 12 and the notor drives the internal disk through the hub on
the cartridge 12. Concurrently, the depl oyabl e head positioning
mechani sm 70 i Sy iﬁ? upwardly, about the rack pivot pipgry b

the adjacent guide rails 90 noving in 5 emto alimt position
defined by the end of the circular guide sI¥t~94. In the packed

position the magnetic head assenbly 100 is at the base of the positioning
mechani sm 80 (at the outer disk radius) so that it noves only through a
small arc, with t he support arnms 104, 108 being | engthwi se to the
housi ng 20, where they remain during operation. The extendabl e housi ng
24 noves out with the rack and guide rail 10 mechanisns to protect the
head assenbly. Concurrently also, as the cartridge 12 is
inserted, its |eading edge contacts the

=
P

N
™~

FIG. 2
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spring arm 130, forcing it through an arc as the hook end 131 opens the
slider w ndow 14 on the cartridge 12. Wth the recordi ng areas exposed
on both sides of the cartridge 12, closure novenent of the front
control arm62 allows the unloading tab 15 116 on the head assenbly 100 to
nove in wth the holding finger 118 on the control arm 62, initiating
head-t o- di sk coru,aggﬂgjk both sides of the disk. The snubber bapcggéosnsras | S
hel d securely down by the | ocking latch 1403?ﬁd associ ated spring 144, and
si nce the cartridge 12 is clanped, and e drive notor 36 is turning
the drive chuck 42, and di sk data transfer operations can begin. 20

In operation, wth the disk running constantly, conveq&ional circuits for
commandi ng track | ocation energi z&Nthe internal notor e&Nn the drive pinion

80, noving the drive pigi ojg 80 i at ed RCfe—ESSert w100 to
sel ected radial track posi Mons. en use e alﬂﬂb lar d4)®ri dge
has been conpl eted, the head seNbl y 1 e par ked ft t hal'o sié?
radi al position and the disk egj &? be 25 {“__“Tai%c pel ease
and eject the cartridge 12.© © i tRe disk @} oMdt onm148
overcones the | ocking Iatchmsp\r 8 | 1 ! ﬁ:{:b\\"lﬂ n'é’

| atch 140 to rel ease the snubbelkbar , blh) t ingi' Zatitl| o
separation of the front dual Ii i the qar | as @ he
wi shbone spring 136 end e 3f—eve hdhe gPHdpi ng
spring 54. As this takes 307l c§ rrome] npgnefyc tr Nt S
unl oaded fromthe disk as tRe cfn & p2—ertd ¢b LA tif?g on

the unl oading tab 116 nove outw

126

24

10/ !

64

FIG. 3
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WD 96/ 41338

PCT/ US96/ 08725 -12- 12 is
then free to rise and be extracted. The internal spring in the cartridge 12
whi ch bi ases the slider |oses contact with the slider wi ndow 14 on the
cartridge 12, so that the wi ndow 14 cl ose and the recording areas are
agai n cover ed. 0 96/41 The extended drive nmechani sm 30 an

positioning nec anlsmssfo may 5 then be retyrnged to the packe? p05|t|%7?15

unless it is desired to insert a new cartri% 12. The top surfaces at
the ends of the arns 32, 51 can be pressed down, overcom ng t he detent
action of the deploynent l[imt catch 126 and forcing Iﬁe transverse bar 64

over the toggle curvature 124 to conplete the clqgure tion. The rel ease
of the cartridge 12 also draws the rack 72 @Nd gubdsd ral F—S=— .
structures down about their base Q °'\ %
\ — <
o \ 6 8 L~ O
E m\
N N
o

o
= =
N
\ \ 2\\‘ l'l \\{1 §
— N N

fmll ll\ g g™
N \

I\
64 126

F—

24

[ 1
120

7
131

\
130

/
134

5

10

(
16— M

/7
135

5
2

FIG. 5

SUBSTITUTE SHEET (RULE 26)



10 pivots 74, 92 until
It will
enpl oyed

D fferent deploynent structures
novabl e through an arc manually or by snal
ces can vary substantially as long as t
i shed. No expandabl
ci rcunstances, or alternatively o

depl oynent cont 96%%?
15 functions argﬂtsta F

many
| arger outli ne.
accordance with the inv

t he cl osed,

8

conpact positions are reached.
be appreciated that a nunber of different mechani sns can be

in different parts of the systemto achieve |ike results.
can be used,

such as single arns
t or que notors. The

4 al
usi ng need be used, under

may expand to a substantially
g. 12 depicts a CD-ROM drive in

ch the conpact disk 160 is

havi ng a central aperture
wi ndow 166 on one broad 20
and a rotatable clanmping pad 56

164 in both sides and aj ha
face..-The unit includes|pivot arnms 32, 41

I : 'Pe ““eﬁfeL“Ff
di sposed within a recta gular housi ng %gg
trahspar-ent—rad

on the front sgﬁQ§1but thre—drsk—2564 ik engaged at its central bore by
a centering hub 170 t haf\_ posi tions |as| well as grips the disk 160. The
depl oyment and packing g@iper agi ons are t he sane as re%kously
descri bed. The sensor systemfN175 for reddijng the gorrpac% dirsk 160 is
shown only generally, afid is Wderstoodijtof inclu a | ager &Iluninatorghnd
an 25 adjacent sensor {evi gh sengesf | asgy | \ght frefl acted of he
sel ected di sk track. oyabl ¢ hlead (¢ g- i<in 70' may
be constructed and oper in the exangge ut
senses only one side of bt di s 160. « ion, a
conpact disk 160 in a r | ar |housi g 162 Ps M t he
receiving slot in the hq 20, [initidtTng the rptTeetipis. The
~disk 160 30 is driven v arm/ 32, hgld in ggace Dy”\%e dga#g e
cl anpi ng pad 56'. The s¢ system 1§75 i s=transl ated radi akly al ong
the window 166 as tpg ‘:-—:1-0 patiesng [arle o 3 8a\\°
O — .
- Eg ™
*
o) -
=N

| o
N ™
M~
~ «©
:: .‘\
S _.-b/
-
-
o —I--’ n \.
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WD 96/ 41338 '
PCT/ US96/ 080725 -13- read. The

CD- ROM capability can thereby be added to a systemin a wide variety of
configurations. Al t hough there have been descri bed above and
illustrated in the draw ngs various fornms and nodifications in

accordance wt hﬁé]&mkﬁxent ion, it will be 5 appreciated that Wﬁ@fg i on
is not limted thereto but enconpasses all gygl fications and exanpl es
wi thin the scope of the appended cl ai ns.

FIG. 8
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-14- 1 Cdaim 1. A drive and transduci ng systemfor

a renovabl e di sk nedi a conpri sing: a depl oyabl e drive
mechani sm novabl e bet ween a packed position within a volune and a
depl oyed position at |east partially outside the volunme; 5 a

depl oyabl e transducer mechani sm novabl e between a packed position

within the voluqﬁogﬂﬂsﬁ depl oyed position at |least partially Oﬂéﬁgﬂﬁmﬁaf
t and a

vol une, the drive and transducer nechangﬁ bei ng adj acen 'ong a
common first plane in thgopacked positi dM,” and lying at |east partially
transverse to a common secon pLQ:f\> , 56\\
FiG. 10 =g 42
32 iy | — 50
i
e
it
N 38 —Jii;
Y 51
/ “— =_/
40 B [~/
e 148
=i =
il —
Iy —
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substantially perpendicular to the first plane and outside the vol une when

depl oyed; 10 nmeans coupled to the depl oyabl e drive nmechani sm
for rotating the nedia when the drive nechanismis in the depl oyed
position; and means coupl ed to the depl oyabl e transducer
mechani sm for positioning t he transducer nechanismrelative to the

medi a for transeysigagssgperations with the medi a out si de t gPaRbéeess

15 2. A drive systemfor a rotatapge data storage nedia :
conpri si ng: a base extendi'ng al ong a predeterm ned | ength
and having a thickness greater than the nedia and a depth |less than

t he nedi a; a nedi a drive device nounted adjacent one end
of the length of the base and extendable fromw thin the base along a
gi ven pl ane substantially perpendicular 20 to the base | ength;

a tramsducer nechani sm nounted adj acent the other end of the length of

t he base and extendable fromw thin the base al ong the given plane; and
means coupled to the base for receiving a rotatable media in operative
posit?fon along the given plane, the nedia in operative position protruding
fromthe 25 base past the extended drive device and transducer mechani sm
and bei ng engaged thereto when in operative relation.

FIG. 12

L
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3 A t str re for cooberat'ion wth are [Felr! 7‘""%
. conpac u - 3
medi a corrpm)m ng: C‘ W@%%ié) ?2

a base unit having an outer envel ope snal I er than the areal envelo §b
the nedia to be operated; rot at abl e er EDJ 14997
in the base unit, the rotatable neans including firs epl oyabl e neans
for nesting substantlal ly within the basel4anit and 5—deptoying to an
operating position concentric and in engagenent with \gi%a h&?ﬁﬁlﬂe&ql laced

medi a; transducer means, the trans Uﬁm ﬂm“n di ng
o1l ' T
second depl oya IeClalm: \\{

1. A drive and transducing system for a removable disk media comprising:

a 'deployable drive mechanism movable between a packed position
within a volume and a deployed position at least partially outside the volume; -

5 a deployable transducer mechanism movable between a packed position
within the volume and a deployed position at least partially outside the volume, the
drive and transducer mechanisms being adjacent and along a common first plane in
the packed position, and lying at least partially transverse to a common second plane
substantially perpendiculér to the first plane and outside the volume when deployed;

10 means coupled to the deployable drive mechanism for rotating the media

when the drive mechanism is in the deployed position; and

means coupled to the deployable transducer mechanism for positioning
the transducer mechanism relative to the media for transducing operations with the
media outside the volume. |

15 2. A drive system for a rotatable data storage media comprising:
P : a base extending along a predetermined length and baving a thickness
L greater than the media and a depth less than the media;
a media drive device mounted adjacent one end of the length of the base
and extendable from within the base along a given plane substantlally perpendlcular
20 to the base length; :
a transducer mechanism mounted adjacent the other end of the length
of the base and extendable from within the base along the given plane; and

PRV VIV

means coupled to the base for receiving a rotatable media in operative

position along the given plane, the media in operative position protruding from the

25 Dbase past the extended drive device and transducer mechanism and being engaged
thereto when in operative relation.

3. A compact structure for cooperation with a removable disk storage

* [ L L] s *

media comprising:
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means nov-abl e betwee nested position at | east pMé 'Vﬁi&at?enﬁase

nmeans and an_apﬂii ve position in scanning re \5 o\l ke | &,

10 ' means engageable to the drive neans for rqtatin h@

nedi & and . This Sheet Has Been REPRENAS €Ngageabl e to the ‘FM&BH qﬁli:s Q7

controlling the tr Wns location relative to the storage

redi a during opera iu‘wlllf‘a\ 4. -15- A device as set forth in claim
d 2 S i ncl udes term nal neans for

3 above, wherein sal
engagenent to a central region of the nmedia for rotation 15 thereof.

5. The invention as set forth in claim4 above, wherein the base neans

i ncl udes means for recei viarkpse upishayiog a@fOthﬂeenvdﬁpaﬁtrrll_alli?t th?mﬂ'ﬁ arealrmlvb?mfh
means has < QuUt i upying less than half of the area o e
medi a,  such thatad}t eﬁ%héﬁﬁgded}gmgé&gtrudes fromthe base nmeans when

i nstal | ed. 20 GotatableTdrivedmeats ByGted i theSkdse fudit] the rotRABIE Théans

above, wherein th di conprises a floppy disk device and wherein
the drive neans 1&@1*%58 sfg%t deplnyableancans for ngsting ;ubstantially cwithin she basgaynis gnd

central regi o eplohfhg totPdpetitiits FHRition conberdti 3he in engaghilnt With Fnd Hfslafled-
media; ' |

transducer means, the transducer means including second deployable
means movable between a nested position at least partially within the base means and

_ an operative position in scanning relationship to the media;
10 means engageable to the drive means for rotating the media; and
means engageable to the transducer means for controlling the transducer

means location relative to the storage media during operation.

4, A device as set forth in claim 3 above, wherein said drive means
includes terminal means for engagement to a central region of the media for rotation
15 thereof.

,«f’\) S. The invention as set forth in claim 4 above, wherein the base means
includes means for receiving a portion of the media, and wherein the base means has
an areal outline occupying less than half of the area of the media, such that the media
protrudes from the base means when installed. '

20 6. The drive system .as set forth in claim 5 above, wherein the media
comprises a floppy disk device and wherein the drive means comprises oppositely
disposed members for engaging a central region of the floppy disk device to rotate

the media therein.

7. A device as set forth in claim 6 above, wherein the transducer means
25 comprises magnetic transducer means, and the transducer means further comprises
means for shifting the magnetic transducer means to different radial tracks relative

- to the media when the transducer means is deployed.
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7. .. Adevice as segaforth in ciaimb above, V\/nerem a e
.25 conprises W&gﬂMﬁ&ﬂS and the tr gngzz bf r?ﬁé‘?%
.conpri ses . heans for Shlf Rged he nmagnetic transduc

di fferent radial %m@m""’*‘ﬁi\“ﬁ ) to the nedia vvhenemmbgacéurlgg7

means is depl oyed. «, - 16-

-8. A device as\ se | m 5 abbve, wherein the renpvabl e nedia
means conprises a\w GO act 'di sc, wherein the deployable arm neans conprises
means for engaging a conpact disc from opposite sides on the central
regi on thereof, and

8. A device as set forth in claim 5 above, wherein the removable media

means comprises a compact disc, wherein the deployable arm means comprises means

for engaging a compact disc from opposite sides on the central region thereof, and

wherein the transducer means comprises beam sensing means traversing an operative
5 region of the compact disc.

9. A device as set forth in claim 5 above, wherein the storage media
comprises a Bernoulli disk and the deployable arm and transducer each cooperate with

the storage media outside the base unit.

10. A floppy disk drive comprising:
10 a disk drive housing having an aperture for receiving a floppy disk and
a depth dimension to receive only a portion of a floppy disk;

a deployable spindle mechanism mounted in a first region of the drive
housing, the drive spindle including a pair of deployable arms movable from a nested
position within the base and including terminal spindle drive means spaced apart to

15 receive the center region of the floppy disk, the spindle drive means engaging the
floppy disk from opposite sides;

disk drive means mounted in the spindle mechanism and coupled to the
spindle drive means;

transducer deployment means comprising means rotatably mounted in

20 the base adjacent the insertion position of a floppy disk and removable to an operative
position;

transducer means mounted on the deployment means; and

means for positioning the transducer means when in the operative

position radially relative to an inserted disk.
25 11. A compact floppy disk drive system comprising;

a housing having a length greater than the floppy disk with which it is
to operate and a height which is less than one-third of the transverse dimension of the

A
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wherein the transdugmwgqﬂsig;beam sensi ng ns traversing a‘r‘l5
operative 5 region of the conpac _ \ S
forth in claimb5 abov. erelnthq storage nedi a [foQ%Bf%)%

di sk and the depl oyab eit Replageducer each cooper at M§ 97
storage nedi a outside I, I Al ¢ N yoc? §EUL 19

«drive conprising: 10 dil&k drive hou5| ng havi ng an

aperture for receiving a floppy dis aﬂd a depth dinension to receive
only a portion of a floppy disk a geployablehspthIe
mechani sm mounted in_ a f|r regjon of the dri ousing, the drive
spi ndl e i ncl udi HGPRY ik, the O%E Behding Ia?%dﬁi |aelengtbmsa swg@re@cewmg an

posi tion w thinjdg gﬁe@ﬂé@ §k| ncl udi ng term nal spindle drive nmeans spaced
-apart to 15 recelve the center region of the floppy disk, the spindle

drive neans engagi ng the adeploydblq)qhykdrmekmbclmmsnpmnpmmgsaﬂm,ofannmounted

di sk drive neans. d in the.spindle nism pled_to the
spindl e drive nggﬁgﬂ adjacen aid ithih oné efid éftgﬁsﬂlfb@ra”aéﬁ ARaft frgmeach other,
conpri si ng msang césttdltadl doupled ié B¢ bae A the Fred2H8 R Whe$eBHd e th@%ﬁdi bf Bt
position of a flopp¥ dISk and renovable to an operative position;
control arm being reciprocal along the housing to fold the first and second arms to
a packed position substantially within the housing, the disk drive mechanism further

comprising:

chuck means coupled to a first of the arms to pivot at the free
10 end of the first arm, for engaging the center region of the floppy disk;
disk support means coupled to a second of the arms at the end
of the first arm, the arms being positioned to receive a floppy disk
between them that is inserted at the slot;
torsion spring means coupled to the deployable disk drive
15 -mechanism to bias the disk drive mechanism toward an extended
position;
means coupled to the disk drive mechanism to move at least one

arm perpendicularly to the plane of an inserted floppy disk in response

O

to insertion of the floppy disk, to urge the floppy disk against the chuck
20 means for rotation;
drive means coupled to the chuck means for rotating the floppy
disk;
a deployable head positioning mechanism mounted in the opposite end
of the housing from the disk drive mechanism, the head positioning mechanism
25 including a rack pivotally mounted in the housing and movable between a packed
position within the housing and an extended position perpendicular thereto; pinion
means in engagement with the rack and movable therealong; and motor means coupled
to the pinion means for controlling the position of the pinion means; |
magnetic head assembly means coupled to and movable with the pinion,
30 the head assembly means cdmprising a pair of arms disposed on opposite sides of the

floppy disk and including magnetic transducer means mounted on the ends of the arms,

—p—— R R O 0




transducer nmeans nou d .on t he depl oyment neans; am 0 .l &
means for positionin he transducer neans when in 4!5&15#118 7 a 6
position radially relative to an Tnserted disk. 25

conpact fi oppy diggk gl iy SYsLlem orrprl si ng; !PENUjSloa'?hJALH.L 3897
hawngalengthg Ioppy disk wwth which it is
operate and a hei m/m "ﬂ' ss than d8e-third of the transverse
di mensi on of the -17-

fl oppy disk, the hou3|ng i ncl udi ng means defining a | engthw se slot for
recei ving an

and means responsive to movement of the control arm for controlling the loading and
unloading position of one of the magnetic transducer means; | |

limit position control means disposed within the housing engaging the

base end of the control arm to control the limit positions thereof, the limit control

5 means including means between the limit positions providing a detent mechanism for

the arms of the disk drive mechanism;
deployment control means disposed in the housing in the path of an
" inserted floppy disk and including a spring mechanism that compresses upon insertion

of said disk and latch means to retain the spring mechanism in compressed position,
10 the spring mechanism bemg coupled to release the disk drive mechanism, engage the
floppy disk and release the deployable head positioning mechanism, and to release the
loading means; and |
means for collapsing the disk drive mechanism and head positioning
mechanism to packed position, and engageable to delatch the latch means.

15 12. A system as set forth in claim 11 above, wherein
drive means coupled to the chuck means includes drive motor means
! 3 mounted in the base of the first arm, _pulley means coupled to the chuck means, and
belt means for rotating the pulley means from the motor means; and
wherein the deployable disk drive mechanism includes torsion means
20 coupled to the second arm and control arm for biasing the second arm and control arm
toward the deployed position.

13. A drive and transducer system for a rotatable, removable media-
comprising:
base means for receiving an edge portion of the media, the base means
25 having a depth dimension smaller than the media radius such that the center region
of the received media extends therefrom;
deployable drive means extendable from the base means to engage the

center region of the received media outside the base means;

ENBED SHERY :
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I nserted floppy diskg ) i a depl oyMﬁ \Q ﬁn%m
conprising.a pair obrm nount ed pivotally a and w h| n ohe end
of t’he housi ng andNepacf:M_@HrhgT each ot her, EW

to the base and the free end © second arm the e t control

arm bei ng reci proclézissaéep@ngh hou5| ng to fold the first and second arns to

.a packed position s dhl n ti%e housing, the disk drive

“mechani sm furt her chuck means coupled to
a first of the arms hefree 10 end of the first arm
for engaging the center reglon of the floppy disk; di sk
support neans coupl ed todaphyaiﬂadaxﬁdubéranmx&hdﬁﬁlefmndﬂle base means to sfant he
first arm the ar receive a floppy disk

bet ween themtt"i‘al’t"'ﬂﬁ%g‘39 3&4 W%S Tive means; and t or si on

"spring means coupl ed to txﬁangiecsﬂ &hﬁ@ilﬁlg%é'ﬁcﬂfdbdéﬁm]i%fthe transdREP ARbAT Wi

bi as the disk drive nmechanismtoward an exten position;
means coupl ed trespegletodhe media. ve nechani smto nove at | east one

arm perpendicularly to the plane of an inserted floppy disk in response

to insertion of the floppy disk, to urge the floppy disk against the chuck

20 mefins for 14ot atPhennethod of using a rotatable data stbrageemeeiara:mpl@mg adrive
t he chuck neans, for rotating the fl oppy

a depl oyabl e h&gicp And; Fmﬁﬂnsermhamwm}yeaoslwqeﬁewz&wos.lz%lsr@sdvolume
: : comprising the steps of:

3 e
* e iy

NG receiving the media in a protruding position relative to the housing
volume; '
10 deploying the drive deﬁm outside the housing volume to grip the
control region of the media;
rotating the media while in the protruding position;
deploying a transducer mechanism into operative relation to the media
in the protruding position; and
15 controlling the operative position of the transducer mechanism relative
to the media to effect data transfer with the media in the protruding position.
[ o
. 15. A system for signal transduction using a rotatable data storage media
device that is rotatable about its cehter and has a given radius, comprising:
means defining a nesting enclosure héving a lateral dimension greater
20 than the media diameter and a depth less the media radius, the enclosure being
intersected by an operative plane for the media that extends perpendicular thereto, and
includes a central media axis spaced apart from the enclosure;
means deployable from the nesting enclosure for retaining the media
in an operative position in the operating plane, about the central drive axis;
25 a deployable media drive mounted within the enclosure and rotatable
therefrom to a deployed position, and including a terminal media drive engageabie

with the media center when in the operative position; and

* [ L M S *
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of »t he housing fromgahe di sk drive mechanism the asi ti, -
mechani sm 25 i.nclu g a rack pivotally nounted ﬂ%gn? Z\/gol e
“bet ween a packed ————positionmwthin the housing and an exte i ™ on
perpendl cul-ar thereto; p| n| on rreans | n engagerren:g%ghe rack and

abl e t her eal ong ThiaS ) e f
-‘cont rolling the posi n| on n@ans ?‘rﬁgj eﬁw
head assenbly neans novable with the pinion, 30 the head
assenbly nmeans conprising a pair of arns disposed on opposite sides of the

fl k | udi etic transduc neans nted on the ends of
thgpg?/ngl sk and including &%?oyabllatransd%cernl{ec ism operable tweenfsnestedpogi%oand

means responsi Withifl tHO¥aIGske £{d 4 BEnsABEthE Posifibn il RlatfoR b fiddid ROtheWpetdtRe N9

+:and

position.

16. A device as set forth in claim 1 above, wherein the media is a floppy
5 disk drive and wherein the transducer mechanism includes means for positioning
magnetic heads on both sides of the media at selected rotatable positions.

17. A device for cooperation with a rotatable media, the device being
smaller than the size of the media, comprising:

means defining an enclosure volume having a height and depth that are

10  substantially less than the lateral dimension of the media;

a deployable media engagement device for retaining the media in an
operative position with its operative plane intersecting the enclosure in an intermediate
region thereof, and with its drive axis perpendicular to the operative plane and spaced
apart from the enclosure;

15 a deployable drive means nesting within the enclosure volume and
engageable when deployed to the central region of the media for rotating the media;

()

deployable transducer means nesting within the enclosure volume and
disposed when deployed adjacent the operative plane of the media for movement along
a radius of the media; and |
20 wherein the deployable elements are positioned to nest without
interference within the enclosure.

18. A system as set forth in claim 11 above, wherein the deployable
elements deploy in planes substantially parallel to the operative plane of the media.
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unl oadi ng position of one of the magnetic transducer neans; Tyos
limt position control neans di sposed within the housing engagi ng the
base end of the control armto control the Iimt positions thereof, AREoes corr
limt control 5 neans including neans between the | imt posifions )
provi ding a detent mechani smfor the arns of ' [ chani sm
depl oyment control neans disposed in tHe housing M%@Emsmw
i nserted fl oppy disk and including a spring nechapi pm t hat cor%re S
i nsertion of said disk and latch means to refalnQAdERIIHg pefhani sm
I n conpressed_position, 10 the spring nechani sm pe el ease
t he di sk dri¥dam&chani sm engage the fl oppy fli sk and rel ease the
depl oyabl e head positioning mechanism and to rel base-the- laadl ng
means; and means for collapsing the disk drive nmechani sm
and head positioning A driveRadaahsiicing spReHer R ashdvable dido e it O
del atch the | atch neans. 15 2. A systemas set torth 1I'n claim
11 above, wherein a deployable drive mgchanismemoxable hehecen a pdcked Ipositioneans

i ncl udes dri Bt unted in the base of the first arm

pul | ey rne*ans?y1 coupl\gJ “&gga"&%ﬁea %T‘P&%j%%n%oa?ﬁ on %qr} ast paglaglgl ?utﬁ'gﬁﬁge Vet at i ng
the pull gy neans from 4 Qeplopibs raf@@ncer ridthanism movable between a padk¥@gdsftidnn e
depl oyabl e disk drive mechani smincl udes torsion neans 20 coupled to the

second ar m avighia dhe velumg ard a deployed pgsitine at deastpartintly sutsideotherilumerthe
toward the %We%ﬁdtrﬁgﬁhéér%echanis_ms being adjacent and along a common first plane in

es upon

the packed position, and lying at least partially transverse to a common second plane

substantially perpendicular to the first plane and outside the volume when deployed;

10 means coupled to the deployable drive mechanism for rotating the media
when the drive mechanism is in the deployed position; and

means coupled to the deployable transducer mechanism for positioning

the transducer mechanism relative to the media for transducing operations with the

media outside the volume.

15 2. A drive system for a rotatable data storage media comprising:
a base extending along a predetermined length and having a thickness
greater than the media and a depth less than the media;
a media drive device mounted adjacent one end of the length of the base
and extendable from within the base along a given plane substantially perpendicular
20 to the base length; -
a transducer mechanism mounted adjacent the other end of the length
of the base and extendable from within the base along the given plane; and
means coupled to the base for receiving a rotatable media in operative
position along the given plane, the media in operative position protruding from the
25 base past the extended drive device and transducer mechanism and being engaged

thereto when in operative relation.

3. A compact structure for cooperation with a removable disk storage

media comprising: -

|



13. . A drive and transducer systemfor a rotatable, renovable nedia

*conpri si ng: base neans for receiving an edge portion of
the nedia, the base nmeans 25 having a depth dinension snaller than the
medi a radi us such that the center region of the received nedi a extends
therefrom depl oyabjse drive neans extendable fromthe
base neans to engage the center region of the received nedi a outside

t he base neans; -19-

a base unit having an outer envelope smaller than the areal envelope
of the media to be operated;

rotatable drive means mounted in the base unit, the rotatable means
including first deployable means for nesting substantially within the base unit and

5 deploying to an operating position concentric and in engagement with the installed

media;

transducer means, the transducer means including second deployable
means movable between a nested position at least partially within the base means and
an operative position in scanning relationship to the media;

10 means engageable to the drive means for rotating the media; and
means engageable to the transducer means for controlling the transducer

means location relative to the storage media during operation.

4. A device as set forth in claim 3 above, wherein said drive means

includes terminal means for engagement to a central region of the media for rotation
15 thereof.

5. The invention as set forth in claim 4 above, wherein the base means
includes means for receiving a portion of the media, and wherein the base means has

an areal outline occupying less than half of the area of the media, such that the media
protrudes from the base means when installed.

20 6. The drive system as set forth in claim 5 above, wherein the media
comprises a floppy disk device and wherein the drive means comprises oppositely -

disposed members for engaging a central region of the floppy disk device to rotate
the media therein.

7. A device as set forth in claim 6 above, wherein the transducer means
25 comprises magnetic transducer means, and the transducer means further comprises
means for shifting the magnetic transducer means to different radial tracks relative

to the media when the transducer means is deployed.

IO



depl oyabl e transducer neans extendable fromthe base neans to scan a
‘sel ected region of the nedia on the drive neans; and
means for controlling the scan position of the transducer neans wth

respect to the nedia. 5 14. The met hod of using a rotatable
data storage nedia enploying a drive devi ce and transducer nechani sm
normal Iy positioned within a housing vdl6unme conprising the steps of:
receiving the nmedia in a protruding position relative to the housing

vol unme; 10 depl oying the drive device outside the housing
volunme to grip the control region of the nedia;

rotating the medi @.whilA& dericehss spr forthuidi ¢1ginp 6 ibbv®Nwherein the removable media
depl oying a transducer mechani sminto operative relation to the nedia
in the protr FAF3RE COBPrEFSALOMPAGL disc, wherein the deployable afm msaps #Qupriges means

operative posiili [ r i o the di.a
to effect datsfg{ '%’ ir?%hﬁs%%trdm\%nipﬁe{]ﬁgygﬁﬁ gﬁ ﬁﬁg@hﬁﬂﬁrﬁ ra}uedél/'?"r??g'fgr abge léri' (t)thgreo » and
15. A syst avhdrein thé gRasducenmaanscdontptises bedm sensiiginebhetrahadrsing baopeativedi a

device that is rotatable about its center and has a given radi us,
conprisi ngt region of the compact disc.

9. A device as set forth in claim 5 above, wherein the storage media
comprises a Bernoulli disk and the deployable arm and transducer each cooperate with

the storage media outside the base unit.

10. A floppy disk drive comprising:
10 _ a disk drive housing having an aperture for receiving a floppy disk and
a depth dimension to receive only a portion of a floppy disk;

a deployable spindle mechanismn mounted in a first region of the drive
housing, the drive spindle including a pair of deployable arms movable from a nested
position within the base and including terminal spindle drive means spaced apart to

15 receive the center region of the floppy disk, the spindle drive means engaging the
floppy disk from opposite sides;

disk drive means mounted in the spindle mechanism and coupled to the
spindle drive means;

transducer deployment means comprising means rotatably mounted in

20 the base adjacent the insertion position of a floppy disk and removable to an operative
position; .
transducer means mounted on the deployment means; and
means for positioning the transducer means when in the operative

position radially relative to an inserted disk.

25 11. A compact floppy disk drive system comprising;
a housing having a length greater than the floppy disk with which it is

to operate and a height which is less than one-third of the transverse dimension of the
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means defining a nesting enclosure having a |ateral dinension greater 20
‘than’the nedia dianeter and a depth | ess the nedia radius, the enclosure
bei ng i ntersected by an operative plane for the nedia that extends
per pendi cul ar thereto, and i ncludes a central media axis spaced apart
from the encl osure; means depl oyable fromthe nesting
encl osure for retaining the nedia -17-in an operative position in the
operating plane, about the central drive axis; 25 a

depl oyabl e nmedia drive nounted within the encl osure and rotatabl e

therefromto a ded%l$ oyed position, and including a term nal nedia drive
engageabl e fioppy disk.ithe hausiag incleding apeanm defipingtaiengibuyise slok foroereiving amnd

- 20- inserted floppy disk;
a deployable disk drive mechanism comprising a pair of arm mounted
pivotally adjacent and within one end of the housing and spaced apart from each other,
% acontrol arm coupled to the base and the free end of the second arm, the end of the
control arm being reciprocal along the housing to fold the first and second arms to
a packed position substantially within the housing, the disk drive mechanism further
comprising:
chuck means coupled to a first of the arms to pivot at the free
10 end of the first arm, for engaging the center region of the floppy disk;
disk support means coupled to a second of the arms at the end
of the first arm, the arms being positioned to receive a floppy disk
between them that is inserted at the slot;
torsion spring means coupled to the deployable disk drive
15 mechanism to bias the disk drive mechanism toward an extended
position;
means coupled to the disk drive mechanism to move at least one
arm perpendicularly to the plane of an inserted floppy disk in response
to insertion of the floppy disk, to urge the floppy disk against the chuck
20 means for rotation;
drive means coupled to the chuck means for rotating the floppy
disk;
a deployable head positioning mechanism mounted in the opposite end
of the housing from the disk drive mechanism, the head positioning mechanism |
25 including a rack pivotally mounted in the housing and movable between a packed
position within the housing and an extended position perpendicular thereto; pinion
means in engagement with the rack and movable therealong; and motor means coupled
to the pinion means for controlling the position of the pinion means;,
magnetic head assembly means coupled to and movable with the pinion,
30 ihe head assembly means comprising a pair of arms disposed on opposite sides of the

floppy disk and including magnetic transducer means mounted on the ends of the arms,
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a depl oyabl e transducer nechani sm operabl e between a nested position
within the enclosure and a transducing position in relation to nedia in the

operative posi tion. 16. A device as set forth in claim
1 above, wherein the nedia is a floppy 5 disk drive and wherein the
transducer mechani smincludes nmeans for positioning magneti c heads on
both sides of the nedia at sel ected rotldtabl e positions. 17.
A device for cooperation with a rotatable nedia, the device being

smal | er than the size of the nedia, conprising: means

defining an encl osure vol une having a height and depth that are 10
subst ant i al | §nd ©§ans Kespensive toanevemend ofrthestontrobarm ffier ermtiiadling the loading and

a depl oyabl eu%g&iﬁg%agﬁggmned&g%@%Jgg%g%ga%iﬁ{uig?g the nedia in an

operative position I'ts oper B¥PHg the enclosure in
an internediate r ehi@ Positied eefitrolandandi disposéd withiy ﬁle%u%n%eér&? oGl ar
to the operative plane and spaced apartibf romthe encl osh e; gﬂfgctﬂé

a depl oyabl eb#sei&nd pfethssc Y @i qomine! theelimvicpesitions theteofie thenidmit control

bl L f th dja f tati
engageabl § e e mbdnd BEaD bl bl BB RBR booh Aol Hock QiR
the encl osur thevarmsnef thedlisk driveliepharésmvhen depl oyed adj acent the operative

pl ane of the media for novenent al ong )
deployment control means disposed in the housing in the path of an

inserted floppy disk and including a spring mechanism that compresses upon insertion

of said disk and latch means to retain the spring mechanism in compressed position,

10 the spring mechanism being coupled to release the disk drive mechanism, engage the

floppy disk and release the deployable head positioning mechanism, and to release the
loading means; and

means for collapsing the disk drive mechanism and head positioning

mechanism to packed position, and engageable to delatch the latch means.

15 12. A system as set forth in claim 11 above, wherein
drive means coupled to the chuck means includes drive motor means
mounted in the base of the first arm, pulley means coupled to the chuck means, and
belt means for rotating the pulley means from the motor means; and
wherein the deployable disk drive mechanism includes torsion means
20 coupled to the second arm and control arm for biasing the second arm and control arm
toward the deployed position. .

13. A drive and transducer system for a rotatable, removable media
comprising:
base means for receiving an edge portion of the media, the base means
25 having a depth dimension smaller than the media radius such that the center region
of the received media extends therefrom;
deployable drive means extendable from the base means to engage the

center region of the received media outside the base means;
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a radius of the.nmedi.a; and 20 wherein the depl oyabl e
-elenments are positioned to nest without interference within the

encl osure. 18. A systemas set forth in claim1l above,
wherein the depl oyabl e el enents deploy in planes substantially
parallel to the operative plane of the nedia.

-19-

deployable transducer means extendable from the base means to scan
z selected region of the media on the drive means; and

means for controlling the scan position of the transducer means with
respect to the media.

5 14. The method of using a rotatable data storage media employing a drive
device and transducer mechanism normally positioned within a housing volume

comprising the steps of:

receiving the media in a protruding position relative to the housing
volume;

10 deploying the drive device outside the housing volume to grip the
control region of the media;

rotating the media while in the protruding position;
deploying a transducer mechanism into operative relation to the media
in the protruding position; and

15 controlling the operative position of the transducer mechanism relative

to the media to effect data transfer with the media in the protruding position.

15. A system for signal transduction using a rotatable data storage media

device that is rotatable about its center and has a given radius, comprising:
means defining a nesting enclosure having a lateral dimension greater
20 than the media diameter and a depth less the media radius, the enclosure being
intersected by an operative plane for the media that extends perpendicular thereto, and

includes a central media axis spaced apart from the enclosure;

means deployable from the nesting enclosure for retaining the media

in an operative position in the operating plane, about the central drive axis;

25 a deployable media drive mounted within the enclosure and rotatable
therefrom to a deployed position, and including a terminal media drive engageable

with the media center when in the operative position; and
J—
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a deployable transducer mechanism operable between a nested position

within the enclosure and a transducing position in relation to media in the operative

position.

16. A device as set forth in claim 1 above, wherein the media is a floppy
disk drive and wherein the transducer mechanism includes means for positioning

magnetic heads on both sides of the media at selected rotatable positions.

17. A device for cooperation with a rotatable media, the device being
smaller than the size of the media, comprising: _

means defining an enclosure volume having a height and depth that are
substantially less than the lateral dimension of the media;

a deployable media engagement device for retaining the media in an
operative position with its operative plane intersecting the enclosure in an intermediate
region thereof, and with its drive axis perpendicular to the operative plane and spaced
apart from the enclosure;

| a deployable drive means nesting within the enclosure volume and

engageable when deployed to the central region of the media for rotating the media;

deployable transducer means nesting within the enclosure volume and

disposed when deployed adjacent the operative plane of the media for movement along
a radius of the media; and

wherein the deployable elements are positioned to nest without
interference within the enclosure.

18. A system as set forth in claim 11 above, wherein the deployable

elements deploy in planes substantially paralle] to the operative plane of the media.
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