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(57] ABSTRACT 

A disc drive for flexible disc cartridge magnetic re­
cording. The disc cartridge is placed in a holder with­
out touching either the recording head or the disc 
drive spindle. Then the holder is pivoted generally 
parallel to the spindle axis to move the disc into en­
gagement with the head and spindle. A special clamp 
on the holder clamps the disc to the spindle with a 
floating clamp member which can adapt itself to the 
axis of rotation of the spindle. 

4 Claims, 5 Drawing Figures 
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FLEXIBLE DISC DRIVE 

BACKGROUND OF INVENTION 

FIG. 1 is an asymmetric view of a flexible disc car­
tridge recorder constructed in accordance with the 
principles of the invention; 

FIG. 2 is a horizontal sectional view of the recorder 
A commercially available disc drive has been devel- 5 of FIG. 1 taken slightly above the central spindle and 

oped in recent years for handling computer programs illustrating the apparatus in open position for receipt of 
prerecorded on flexible disc cartridges. The cartridge a cartridge; 
used with these drives is a flexible plastic disc coated FIG. 3 is a view similar to FIG. 2 showing the appara-
with a magnetic recording layer and permanently sup- tus closed in recording position; 
ported in a flexible plastic envelope. The envelope has 10 FIG. 4 is a side elevational view of the apparatus of 
a central aperture for receipt of a drive spindle and a FIG. 1, and 
radial slot through which a magnetic reading head can FIG. S is an exploded view of the disc clamping 
engage the magnetic recording layer. These cartridges mechanism in the apparatus of FIGS. 1-4. 
are inserted in a slot in the disc drive and then some el- Referring now in detail to the drawings and particu-
ement is operated manually to clamp the disc to a spin- 15 larly to FIG. 1, the flexible disc cartridge used with this 
die. apparatus includes a cartridge 10 containing a mag-

A number of difficulties may be encountered with netic recording disc 12 and having a central aperture 
14 through which the disc may be mounted on a spindle 

this commercially available disc drive. As the cartridge and a radial aperture 16 through which a magnetic re-
is inserted into the drive, the outside of the cartridge 20 cording head may extend for access to the recording 
may touch the magnetic recording head which creates surface of the disc. 
a risk of damage to the head. Mounting the head for re- The disc drive is built on a rigid frame 18 which sup-
traction during cartridge loading is undesirable because ports a drive motor 20, a head positioning motor 22, 
retraction linkage will create complications with the and a number of electrical components, one of which 
precise head positioning linkage. 25 is shown at 24. 

Additionally, problems may be encountered in the The head drive motor 22 operates a lead screw 26 to 
mechanism for clamping the disc to a spindle. If a position a carriage 28 which supports a magnetic re-
clamp is part of the spindle, then the spindle construe- cording head 30 and a pressure plate 32. When the disc 
tion is complex and expensive. If the clamp is mounted cartridge is positioned in the machine in recording po-
on a separate axis on the opposite side of the disc from 30 sition, the magnetic recording head 30 extends through · 
the spindle, slight misalignment of the spindle and one of the apertures 16 on one side of the cartridge to 
clamp axis will produce head tracking problems. engage the recording surface while the pressure plate 

Additional problems are produced where the disc 32 extends through the aperture 16 in the other wall of 
drive spindle is movably mounted for insertion intci the the cartridge to hold the magnetic recording disc 12 
central aperture of the cartridge after the cartridge has 35 against the recording head 30. The motor 22 may then 
been inserted in the drive. be operated to advance the lead screw 26 to position 

In accordance with this invention we have provided the recording head 30 radially of the recording disc. 
a new design for a disc cartridge drive in which all of Referring to FIGS. 2 and 3, a disc drive spindle 34 is 
these disadvantages. are avoided. In our new drive, a 

40 
mounted on a shaft 36 in a ~earing .assembly 38 on ~he 

simple spindle is mounted on a frame, and a disc car- ~ram~ 18. The shaft 36 carries a dn~e pulley 40 which 
tridge holder is movably mounted, preferably pivoted ts dnven .from the motor 20 by a dnve belt 42. . 
so that it moves between a loading position and an op- The spmdle 34 ~as a. flat support sufJ'.ac~ 44 which 
erating position. When the holder is in the loading posi- ~ngages t?e reco~~mg disc ~~when the dis~ ts mounted 
tion cartridges can be inserted into the drive in a direc- m recordmg position. Add1t10nally • the spindle 34 has 
tion 'parallel to their faces without touching the spindle 45 a conical ~urface 46 whi~h positions the disc ~ccurately 
or head. Thereafter the holder pivots toward the spin- on _the .spmdle, the comcal surfac~ 46 termmates at a 

.' . h cylmdncal surface (not shown) adjacent to the flat sur-
dle to mount.the disc on the spmdle and press t ere- t: 44 'th d' t r htl t (0 0001 · h) 
cording surface against the recording head. ace w~ a tame er s tg Y grea er . • . me 

A t d. 1 t' _,, · 'd d th 50 than the diameter of the central aperture m the disc 12 • 
. n accura e IS~ oca m~ suuace ts provi e on e A pair of pivot pins 48 support a record holder SO on 

spmdle f?r centermg the disc as the holder. moves a~d the frame 18 and permits the holder SO to swing be-
a cl.amp IS mo~nted on the h?lder for hol?mg the d~sc tween a cartridge loading position shown in FIG. 2 and 
agamst the spmdle as the spmd~e moves mt? the ~tsc a recording position shown in FIG. 3. A spring S2 is 
aperture. The clamp has. a special free floatmg design connected between a bracket S4 on the holder SO and 
which permits the clamp to ac~ept the rotation ~xis _of 55 a bracket 56 on the frame 18 for resiliently urging the 
th_e spmd~e even ~hen the axis of the clamp ts mis- holder SO toward the recording position of FIG. 3, and 
ahgne.d with the spmdl~. . . it will be noted that the spring S2 provides the clamping 

. A simple cam operatmg m~chamsm for mov1~g the pressure by which the disc drive clamps a disc 12 to the 
disc. hold~r compl~tes the ~es1gn to produce ~ dnv~ f~r 60 spindle surface 44. An access door S8 is pivotally 
flexible disc cartndges which at the same time ehm1- mounted on the frame 18 at pivot axis 60, and carries 
nates the difficulties of the commercially available a roller 62 which cooperates with a cam surface 64 on 
drive and dramatically reduces the number of parts and the record holder SO to move the holder SO to the load-
cost of the drive. ing position of FIG. 2 when the door S8 is opened. A 

Other features and advantages of the invention will 65 spring detent finger 66 engages the roller 62 to hold the 
become apparent from the following description of a door in a closed position. 
preferred embodiment of the invention read in connec- A blade 68 is mounted on the holder SO and engages 
tion with the attached drawings in which: a finger 70 on the pressure plate 32 to retract the pres-
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sure plate 32 from the disc when the holder 50 is 
moved to the loading position of FIG. 2. 

With reference to FIG. 5, the mechanism for clamp-
ing the recording disc onto the spindle 34 comprises a 
first member 72 and a second member 74 which are 5 
connected together by three compression springs 76. 
The first member 72 is mounted on the cartridge holder 
50 by means of a support bracket 78, a pivot pin 80 and 
a bearing 82. The pivot pin 80 extends through a cen­
tral aperture 84 in the member 74 and is connected to 10 
a lock ring 86. The aperture 84 is substantially larger 
than the pivot pin 80, however, so that the member 74 
can move radially of the axis of pivot pin 80 if the pivot 
pin 80 is not exactly aligned with the axis of the spindle 
34. The clamp member 74 has a forward face which en- 15 
gages the disc 12 and holds the disc against the surface 
44 of the spindle in the recording position of FIG. 3, 
and a central recess in the clamping member 74 pro­
vides c.learance for entry of the conical portion 46 of 
the spindle. The clamping member 74 also has a pe- 20 
ripheral flange 88 which engages the holder 50 in the 
cartridge loading position of FIG. 2, but the flange 88 
moves away from the cartridge holder 50 in the record­
ing position of FIG. 3. It will be apparent that the 
clamping member 74 in the recording position of FIG. 2s 
3 may contact only the disc 12 and the three springs 76. 

It will be apparent that the cartridge 10 may be in­
serted into the holder 50 when the apparatus is in the 
position of FIG. 2 and as the cartridge enters, no part 
of the cartridge or recording disc comes in contact with 30 
either the spindle 34 or the magnetic recording head 
30. As the access door 58 is closed, the holder 50 
swings from the position of FIG. 2 to the position of 
FIG. 3 thereby bringing the recording surface on the 
disc 12 in contact with the recording head 30 and 35 
clamping the central hub of the disc accurately on the 
spindle 34. 

While one specific embodiment of the invention has 
been illustrated and described in detail herein, it is ob­
vious that many modifications thereof may be made 40 
within the spirit and scope of the invention. 

We claim: 
1. A magnetic recording disc drive adapted to receive 

a flexible disc cartridge and rotate a flexible apertured 
disc in said cartridge which comprises: · 45 

a frame with a drive spindle mounted thereon for ro­
tating a magnetic recording disc, 

a magnetic transducer head on said frame for reading 
a disc which is rotating on said spindle, 

50 
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4 
a disc holder mounted on the frame for movement 

toward and away from said spindle with said holder 
adapted to removably receive a flexible disc car­
tridge with said holder positioned to support said 
cartridge away from said spindle and head and 
move the cartridge to said spindle and head as it 
moves toward the spindle, and 

a clamp on the opposite side of said holder from said 
spindle movable toward said spindle as said holder 
moves toward said spindle to clamp a disc in said 
holder against said spindle with said clamp rotat­
able with the spindle, said disc drive characterized 
further in that said clamp comprises a first member 
mounted on said holder for rotation about an axis 
generally coaxial with said spindle and a second 
member adapted to engage and hold a disc against 
the spindle with said second member mounted on 
said first member for rotation therewith but free to 
move radially of said axis. 

2. The disc drive of claim 1 in which a plurality of 
compression springs are connected between the first 
and second members of said clamp. 

3. A disc drive for handling magnetic recording flexi­
ble disc cartridges comprising: 

a unitary frame having a main web and a lateral web 
generally perpendicular thereto, 

a spindle mounted on said main web for rotating a 
magnetic recording disc about an axis generally 
perpendicular to said main web, 

a head positioning motor having a motor axle with a 
lead screw integrally formed with said axle with 
said motor mounted on said lateral web supporting 
said lead screw extending through said lateral web 
and cantilevered from said lateral web toward said 
spindle generally perpendicular to said lateral web, 
and 

a magnetic head supported on said lead screw for 
motion toward and away from said spindle respon­
sible to rotation of said axle. 

4. A support hub for clamping a magnetic recording 
disc against a spindle comprising a first member 
adapted to be mounted for rotation about an axis gen­
erally coaxial with a spindle, a second member adapted 
to engage and hold a disc against a spindle, and a plu­
rality of springs interconnecting said first and second 
members for rotation about said axis while permitting 
said second members to move radially of said axis. 

* * * * * 
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