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An information recording apparatus with a discloaded in an oblong-shaped cassette, in which the fiexible information re-
cording disc comprises a solid centering hub. The apparatus comprises a drive with a writing-reading head, a driving motor for
rotating the discand a guiding assembly for moving the head along a path. The cassette has an opening for the introduction of the
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ment the relative position of the head and the information recording tracks on the disc is constant within a negligible range of

tracking error.
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INFORMATION RECORDING APPARATUS WITH A DISC
LOADED IN A CASETTE

TECHNICAL FIELD

The invention relates to an informetion
recording apparatus with a disc loaded in a casette
which can be used mainly in the field of computing
technics as a background memory for smaller pro-
cessors and terminals. '

' BACKGROUND ART

In the HU patent 170.790 & casette information
recording apparatus is described that comprises a
flexible circular disc provided with a solid center-

ing hub which is loaded in a casette. The magnetic

disc is rotated with a predetermined speed and
information is recorded on the rotating disc or
information is read out therefrom. The information
is recorded on concentrical circular tracks of the
disc. The appaeratus comprises a drive unit, and the
casette can be inserted in the drive unit in which
it takes a guided position, end the disc is rotated
by & driving spindle driven by a motor loceted in
the drive unit. In operation the driving spindle

is coupled to the hub of the flexible disec.
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A writing-reading head arranged in the drive unit
cah_be inserted in the casette to approach the
information recording tracks through an opening
defined in the base plate of a casette.

The development of such a casette information
storage apparatus represented an advance compared
to the conventionally used'floppy and mini;floppy'
type of information storage equipment, because the
rigid casette provided a gufficient protection for
the sensitive information recording disc. As 1t is
known, in floppy Avstems the flexible disc is pro-
tected by a comparatively thin cover of paper ma-
terisl, in which respéctive windows are made at
both sides for receiving the recording head.

Owing to the introduction of the casette
technique which has information recording density
values corresponding to those realisable in mini-
floppy technics, the volume of the drive unit was
reduced and the storage and the handling of the
information recording disc became easier. According
to the HU patent 170.790 an-oblong-shaped casette
defines an oblong-shaped opening for the introduction
of the head and this opening is arranged in the
centre line of the disc near to a side well of the
casette. In the drive unit according to that patent
a head moving arm supporis a plurelity of writing-
reading heads, and the heads are moved in a radial
direction perallel to the smaller side wall of the
casette.

With such an arrengement of the head receiving
opening the width of the casetie is rather high
compared to the diemeter of the informetion recording
disc, because the casette should have a sufficient
wallthickness beyond the outer side of the opening
to ensure sufficient rigidity for the casette. The
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lateral size of the drive unit was also rather great
compared- to the diemeter of the disc, due to the

" requirement of the head movement in a lateral
direction. .

5 During operation the other side of the disc,
which is opposite to the side coupled to the
writing-reading head, should be pressed according
to the required head pressure. When both sides of
the caseﬁte is used for information recording, then

10 the pressure is made by the insertion of a second
writing-reading head. When only one side of the
disc is used for information recording, the head
pressure is established by the application of a
pad made generally by an appropriate fel? meterial.
15 For the insertion of the second'heéd or of the pad
the upper side of the caseite comprises a window
arranged in a position corresponding to that of
the opening for the head.
The second head or the pad is ‘arranged in the
20 drive unit and it is moved exactly in the same way
as the first head. Owing to this construction also
the height of the drive unit will be relatively great.
In the widely used conventional information
recording equipment, in which only one side of the
25 disc is used, the wear of the pad in the drive unit
was rather great, and for that reason the replacement
of the pad was often required that made the re-

adjustment of fhe drive unit necessary.
Although the cited construction using the-

30 casette could provide a better protection for the
flexible disc then the conventional peper covers could,
both surfaces of the flexible information recording
disc were exposed to mechanicel dameges through the
windows of the cover. Apart from the hazard of such

35 damages the casette surfece was exposed to the effecis
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of dust end dirt which became serious through'
e;tended gtorage periods. -

The above prdblems, which are connected with
the presence of the exposed disc surfaces through
the openings, with the guiding of the head move-

. ment end with the appropriate head suppori, are

present in the conventionally used floppy technique,
too.

OBJECT OF THE INVENTION

The object of the invention is to provide an
information recording apparatus usihg & disc loaded
in 8 casette that can overcome the above summarized
problems and can reduce the required size of the
casette and of the drive unit Dy an appropriate re-
arrangement of the opening for the heead introductiog;

DISCLOSURE OF THE INVENTION

According to the invention an information record-
ing apperatus has been designed with a disc loaded in
s casette, that comprises a drive and a casette
which' can be coupled to the drive, and e flexible

{nformation recording disc having & solid centering'

hub guided for rotationsl movement is arranged in
the césette, the drive comprises & gshaft driven by
& motor for rotating the disc of the casette when
being inserted in the drive, a head for writing
spformation on circular information tracks of the
rotating disc or for reading information from the
tracks, a head moving assembly that directs the
head to the information tracks and elements for
positioning the cagette; the casettle comprises res-
pective openings for receiving the driving shaft
end the writing-reading head, and according to the
invention the information recording disc is arranged
in such a way in the oblong-shaped casette body

35 that it nearly touches three side walls thereof or

2l WIPO
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it 1ies very near to these side walls, and the
fourth side wall of the casette is errenged further
awéy from the disc than the other walls, and the
opening that receives the head is arrenged in a
corner region of the lower plate of the casetie that
is near to the disc, and the assembly in the drive
moves the head along a curved path, and the centre
point of the disc path falls near to the longer
side wall of the lower plate that defines said
corner, and all through the head movemeni path the
relative angular position of the head and the
information tracks of the disc is .constent within
a negligable range of tracking error.

By arranging the head receiving openirg offset
in the direction of the casette cornmer instead of
the conventionel lateral arrangement relative to
the centre point of the disc, the lateral size of
the casette is reduced. This arraengementi ckhanged
glso the geometry of the head movement which does
not occur in a radial direction any more, dbut along
a circular peth section in which the anguler position
of the head gap is substantielly constant relative
to the tangent line of the information track touching
the track in the region of the head gep. By this
tracking facility the lateral size of the driye has
elso been reduced. Because the centre poini of the
path of the heed movement falls in the vicinity of a
gide wall of the casette, there is a possibility for
arranging the head pre331ng pad in the cesstte.

According to an aspect of the invention the
head pressing pad is arranged in the casette in
that side of the disc which is not used for information
recording. By this arrangement the need for mainten-
ance of the drive has been reduced substertially.

The pressing pad can be arranged eitker in a




WO 81/01906

10.

15

20

PCT/HU80/00001

-G

fixed position relative to the casette or in a
guided manner. In the first case the pressing pad
should be arranged just above the path of displace-
ment of the head..In the Second case much smaller
pad can be used which should be displaced together
with the head elong the path of the head movement.
The casette comprises a lifting plate for the
controlled establishment of the head pressure,
that is coupled through a bore in the casette with
a 1lifting rod arranged in the drive and moved pfe—
ferably by & pulling magnet. The lifting rod thrusts
the lifting plate in-a position, in which the head
pressure is reduced to zero. )
According to an other aspect of the invention
the casette comprises a cover plate that can be
moved against the biaéing force of a spring in
parallel with the longer side of the cesette, and
the cover platé covers the opening for the head
insertion and the opening for the insertion of the
driving shaft, when the casetfe is removed from
the drive. In the casette the cover plate slides
directly on the immer surface of the upper or lower
plate of the casette, and its other surface is

- supported by en intermal support plate that comprises

25

30

35

respective openings for the head and the driving
shaft. A gap is defined in the shorter side-wall of
the casette, in which a rod arranged in drive is
introduced during insertion of the cesette in the
drive, end the rod moves the cover plate against
the direction of the insertion, whereby the openings
of the casette will be uncovered. When both sides
of the disc is used for information recording, both
casette plate will be associated with a respective
cover plate moved by a ccmmon rod.

By means of the application of the cover plate




W0 81/01906
PCT/HUS0/00001

. -

the casette can protect the information recording
disc from inasdvertent touching and from the effects
of dust.
According to an embodiment of the invention the
5 head is mounted in the drive on a head moving arm
mounted for turning movement around a shaft, and
an end of the arm cooperafes with & recess in the
rear side wall of the cesette to move the pressing
pad in the casetfe. At the other end of the head
10 moving arm & nose is arrenged that engages a spiral
groove defined in a disc rotated by a step motor
that controls the head movement.
The head moving arm can be builw integrelly
together with a second head supporting plate, So
15 +that the two plates embrace the casette, and the
head supporting plate can support a second head
or e pressing pad.
The distence between the fulcrum of the head
moving arm and the head gap is preferably 1.5 times
20 greater than the radius of the outermost information
' track. With such & size relationship, if the head
gap closes the same engle with the tangent lines of
the outermost and innermost information tracks,
then the angular error of the gap position will be
25 acceptable at its maximum at the medium track.
When the above ratio is chosen to be greater than
1.8 then the tracking error will be still lower.
The information recording apparstus according
to the invention provides asbout the seme information
30 recording density end track width as it is common
in the field of mini-floppy technique, however,
its full volume is about the half of the modern
mini-floppy'equipment, and at the same time the
cesette offers satisfactory protection for the
35 flexible informetion recording disc, and in addition

,. WIPO
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" to these features fpe.stofage end hendling of the

preéent apparatus is simple and it requires minimum
maintenance.

Although the informetion recording disc is
formed at its most convenient embodiment as a mag-
netic recording disc, the invention can not be
1imited to discs utilizing magnetic type of recording
only, but it can well be used in case of discs
intended for other recording types, as discs
comprising light-sensitive, preferably laser light
gensitive surfaces and/or discs recording light’
reflection interference patferns.

BRIEF DESCRIPTION OF DRAWINGS

PTG. 1 shows & simplified perspective view of
a mechanism of the apparatus according
to the invention for establishing the
head pressure; )

FIG. 2 shows the schematic perspective view
of & part of the apparatus belonging
to the drive;

FIG. 3 shows the perspective view of an other
part of the apparatus shown in FIG. 1
that belongs to the casette;

FIG. 4 shows an exploded perspective view of
the upper part of the casette shown .in
FI1G. 33

FIG. 5 shows an exploded perspective view of
the lower part of the casetfe shown in
FIG. 3;

FIG. 6 shows the top view of the lower plate
of the casette; _

FIG. 7 shows the opening for the head shown in
FIG. 6 in an enlarged scele that
illustrates variocus positions of the head;

SOREAD
- OMPI
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" BIG. 8 shows the elevation view ol the upper
part of -the casette in an alternative
embodiment that comprises a fixed
pressing pad;

5  FIG. 9 shows the side view of FIG. 8 in section;
FIG.10 shows a schematic sectional view
illvetreting the introduction of the
casette in the drive;
FIG.11 is a perspective view similar to FIG. 2
10 ~ illustreting the arrangement of a
' second writing-reading head or of a ped
in the drive; ‘
FIG.12 is a pergpective view similar to FIG. 11
+311lustrating the casette that cen be
15 inserted in the drive; and
FIG. 13 is an exploded perspective view showing
the immer construction of the upper part .
of the casette shown in FIG. 12.

BEST MODE FOR CARRYING OUT THE INVENTION

- 20 Fig. 1 shows a circular flexible information
carrying disc 10 and a mechenism edapted to rotate
the disc 10 and to move a megnetic head 11 for
reeding the information recorded on the disc 10
(or for writing informetion therecn). For the sake

25 of better illustration Fig. 1 does rot show several
other elements and certain elements are shown with
distorted scale.

The disc 10 comprises a solid central hub 12
defining a central bore engaging a shaft 13 lead

30 therethrough. The shaft 13 is rotated by motor 1l4.
A driving pin 15 is rotating together with the
shatt 13 and it engages a bore or groove defined in
the central hub 12 of the disc 10, whereby the
driving pin 15 rctetes the disc 10 in the direction
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of arrow 16 shown in Fig. 1.
The motor 14 and the other constructional
elements of the mechanism are mounted on a base

‘plate 17. The writing-reading head 11 is mounted

together with a head support fixed on a head moving
arm 18. The head moving arm 18 is mounted for turn-
ing movement around & shaft 19, and it is moved by

‘a disc 20 defining a spiral groove. The disc 20 is

turned in & discrete stepwise menner in the direction
of arrow 22 by means of predetermined stepﬁ of step
motor 21 fixed on the bottom side of the base plate
17. The disc 20 defines a spiral guiding groove 24
engaging nose 23 extending downwards from the end
of the head moving arm 18, and when the disc 20 is
turned, the guldlng groove 24 turns the head moving
erm 18 around the shaft 19 together with the head
support. The path of the head 11 is indicated by
arrow 25. The geometrical relationships prevailing
during displacement of the head will be described
in connection with Figs. 6 end 7 in detail.

In order that the writing-reasding head 11 can
read out the information recorded on the disc 10 or
it cen record information thereon, the head 11 should
be pressed with an appropriate pressure to the disc
10. The pressure should be provided exactly in the
region of the head 11, because if the influence line
of the pressure does not coincide with the centre
line of the head 11, then a torque is generated that
strives to bend the disc 10, whe}eby the accurate
fitting between the gap of the head 11 and the surface
of the disc 10 will loosen that decreases the quality
of the recording or reading, end in given cases it
cen make the correct»operation impossible.

The required pressure is provided by pad 26
made preferably by felt end located on the opposite




WO 81/01906 . PCT/HU80/00001

10

15

20

25

30

35

~11-

side of the disc related to the head 11. During
displacement of the ‘head 11 a corresponding move-
ment of the pad 26 should be provided for, so that
the influence line of the pressure force should
remain alweys in the centre line of the head 11.
The pad 26 is mounted on the end of a leaf spring
27 which is mounted integrally with & moving arm 28
go that it forms a shaft thereof. The moving arm 28
is mounted for rotational displacement around the
shaft 19. The required head pressure is provided by
the biasing force of the leaf spring 27.

The moving arm 28 is turned bj the head moving
arm 18. For‘that purpose a plate 29 is extending up-
wardly from the outer end of the head moving arm 18
normal to the plane of the disc 10, and slider 30
is extending out from the end of the plate 29 facing-
towards the interior of the assembly. The slider 30
engages a recess 32 defined in the rear edge of a
sliding member 31, and during the turning movement
of the head moving arm 18 the slider 30 moves the
sliding member 31 in the directiorn of arrow 33. The
sliding member 31 is mounted for guided linear move-
ment in the direction of arrow 33 and comprises a
pin not shown -in Fig., 1 thet engages the end of the
moving erm 28. The moving arm 28 is biased by spring
34 with an other end fixed in pin 35.

The mechenism described above provides for the
rotational movement of the disc 10, for the displace-
ment of the head 11, for the establishment of the
head pressure and for the appropriate displacement
of the pad 26 that corresponds to the displacement
cf the keed 11l.

In Figs. 2 and 3 the mechenism of Fig. 1 is
shown in such a way that it has been divided in two
perts correspondirs to en ectual embodiment thereof.
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Pig. 2 shows the first part i.e. the drive 1 of the
apparatus to which-a casette 2 can be attached that
forms the other part of the apparatus and it is
shown in Fig. 3. ' 7
5 The drive 1 shown in Fig. 2 comprises the
head 11 with the head support and the head moving
arm 18, the motor 14 with the central shaft 13 end
. the driving pin 15, and the step motor 21 with the
disc 20, all being mounted on the base plate 17. For
10 the correct positioning end fixing of the casette 2
- the base plete -17 comprises reépective guiding pins
36 and 37 at both sides, and for the accurate abutiing
of the casette 2 and for determining its supporting
plane the base plate comprises a plurality of abutiing
15 .bolts 38, 39 and 40 with upper faces lying in a common
plane. . ' '
The drive 1 comprises bar 41 moved by a megnetic
field of a control megnet (not shown in FPig. 2) adapt-
ed to control the bilasing force of the pad 26 that
20 establishes the head pressure. In -the way described
in the following parts of the specification, The
controlled movement of the bar 41 enables or inhibits
the establishment of the head pressure.
Fig. 3 shows the construciional elements belong-
25 ing to the casette 2. For the sake of betier under-
stending Fig. 3 shows only those of these elements,
that have been described in connection with Fig. 1.
The casette 2 comprises a casette body 42 made pre-
ferably by a shock~resistant, resilient plastic
30 meterial. The casette body 42 comprises an upper
plate 43 and a lower plate 44. Although in the further
figures of the drawing the casette 2 has been
illustrated from various dlrectiomns, in the following
part of the description the terms "upper plate™ will
35 elways refer to the upper plate 43 and the "lower
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plate™ to the lower plate 44 shown in Fig. 3.

A% both sides of the casette body 42 respective
guiding recesses 45 and 46 are defined that engage
guiding pins 36 and 37 of the drive 1 and determine
the position of the casette in the horizontal plane.

The guiding mechanism of the ped 26 fully
corresponds to the construction shown in Fig: 1, a
slight difference lies in that the moving arm 28
can turn around pin 47 fixed to the casette body 42,
end the spring 34 is supported by pin 48 fixed also
to the casette body 42. The axis of the pin 47 defin-
ing the centre point of the curved path of the ped 26
falls in the extension of the axis of the shaft 19
belonging to the drive 1, or it is only slightly
offset from the axis of the shaft 19 so that the
pad 26 follows the displacement of the head 11 as .it

was described earlier. v.

By the incorporation of the pad 26 and the
mechanism for providing the head pressure into the
cesette 2, the constructional design and the maln-
tenance of the drive 1 has become remarkably simpler.
The wear of the felt meterial that forms the pad 26
igs relatively intensive, therefore in conventional
constructions, in which the pad was built in the
drive, there was a frequent need for the replacement
of the pad. In contrast with such design there will
be no need for replacing the pad, if the pad is bullt
in the casette because the life of the pad is greater
+than that of the disc. The simple constructional
design of the drive comes among other things from
the subgtantial height reduction occurring due to
the fact that there will be no need in the drive
any more to establish the head pressure from the
opposite side of the information recording disc and
to move the pad appropriately.
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Fig. 4 shows the constructional design of the
upper half of the casette body 42 in an exploded
perspective view, in which the vertical downward
direction in the drawing corresponds to the upward

’ direction of the casette. In Fig. 4 the inferior

design of the upper plate 43 of the casette body 42
can be seen. The interior of the upper plate 43 is
divided in two parts by separation wall 31d. The
smaller part is used to receive the sliding member

31 end the guiding elements assoclated therewith. The
sliding member 31 comprises a longitudinel groove 3la
into which a guiding rod 31b is fitted. The gulding
rod 31b is fixed by pins (not shown in Fig. 4)

. engaging respective bores tooled in the end portions

of the guiding rod 31b. A pulling bolt 3lc is extend~
ing out of the plane of the sliding mexber 31 that
faces the upper plate 43, and the pulling bolt 3lc
engages a fork 28a made in the end portion of the
moving arm 28.

In the casette body 42 the pin 47 forming a
hinge for the moving arm 28 and the pin 48 support-
ing the spring 34 cen be seen. In the upper plate
43 of the casette body 42 two oblong-shaped windows
49 end 50 can be seen. Behind the window 49 there
is located an indicator arm 51 made integrally with
and extending out laterally from the side of the
moving arm 28, and the surface of the indicator arm
51 that faces towards the window 49 comprises a
marking in the form of a coloured dot or a small
line section. If the casette 2 is viewed from above,
the merking will be visible through the window 49.
The movement of the head is followed by the corres-
ponding turning of the moving erm 28 together with
the indicator arm 51, and the position of the marking
shows through the window 49 the location of the head

SUREAD
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11 relative to the disc 10. The indicator arm 51
can never cover the.neighbouring window 50.

The window 50 is used for checking the state
of rotetion of the disc 10. For that purpose the
upper i.e. rear surface of the disc can comprise”

& spiral merking, and when the cover of the disc 10
ig removed below the window 50, a part of the spiral
marking will be visible. When the disc is rotating,
the line sections visible through the window 50 seem
to meke a linear movement. '

In Fig. 4 a lifting plate 52 is shown, which is
mede of a resilient material and it is located between
the moviﬁg arm 28 and the disc 10 not shown in Plg. 4.-
The position of the lifting plate 52 is fixed by
pins 53 and 54 extending out from the upper plate 43
of the casette body 42. At the end of the outer side
of the lifting plate 52 a tab 55 is extending out
from the plate 52, which is located in a completely
assermbled casette in the axis of the 1ifting bar 41
in the drive 1 when the casette is inserted in the
drive. The plane of the iifting plate 52 is bent in
such a way that in rest condition it does no? block
the free movement of the pad 26 mounted on the end
of the leef spring 27 in the direction normel to the
plane of the drawing i.e. it does not prevent the

" pad from pressing the disc 10. When the 1ifting ber

41 in the drive 1 is in an outwardly extended
position, then it extends through a bore made in the
casette body and thrusts the tab 55 towards the upper
plate 43, and the corresponding displacement of the
1ifting plate 52 moves the leaf spring 27 with the
pad 26 away from the disc 10, whereby the head
pressure is reduced to zero.

In the upper part of Fig. 4 a clamping spring
56 is shown comprising a clamping disc 57 arrenged in

{4,7’}, WIPQ }’\‘
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g position corresponding to that of the g0lid hub
12 of the disc 10 (Fig. 1). The position of the
clamping spring 56 is determined by pins 58 and 59

 extending out from the inner gide of the upper plate

43 and fitting to corresponding bores in the middle
part of the spring. The clemping disc 57 of the’

spring 56 is bent towards. the direction of the disc

10, and when the casette is assembled, it exerts a -
constant force on the upper surface of the hub 12 ’

"of the disc 10.

Fig. 5 shows the constructional de81gn of the
lower part of the caseite in an exploded perspective
view similar to that of Fig. 4. For the gake of
simplicity only the elements required for the under-
standing ere shown. This way Figs. 4 and 5 do not
show e.g. various reinforcement ribs end positioning
depressions of the casette.

The base plete 44 of the casette body 42 de~-
fines a circular opening 60 for the introduction of
the driving assembly, end the center line of the
opening 60 coincides with that of the disc 10. The
bese plate 44 comprises gdditionally en oblong-shaped
opening 61 through which the head 11 cen be inserted
and displaced. It can be seen in Fig. 5 that the

opening 61 lies in a cormer region of the casette. A
cover plate 62 is erranged above the base plate 44
trat has a longitudinel size smeller then that of the
cesette, and the cover plate 62 is guided for free
longitudinal movement when the casette is completely
essembled. The cover plate 62 defines en opening 63
corresponding to the opening 60, and the opening 63
uncovers the opening 60 in an appropriate position
of the cover plate 62. In this position the’ other
opening 61 will also be uncovered, because the right
edge of the cover plate 62 falls some distance left

FUREAT
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‘from the immer side of the opening 61.

In the left hand side the cover plate 62
comprises two extensions 64 and 65, the ends of which
are bent in an upright position. These upright ends
are pulled by a pair of springs 66 and 67 to the right
direction, whereby the cover plate 62 is biased to-
wards the right wall of the casette. In the middle
region of the right edge of the cuver plate 62 a
tongue 68 is arranged, and in line with the tongue
68 the side wall of the casette defines a gap 69.
The cover plate 62 gbuts the casette body in such a
way, that the tongue 68 can not extend out through
the gap 69. The thickness of the tongue 68 is pre-
ferably greater than that of the cover plate 62. In
the abutted position the cover plate 62 covers the

~

" openings 60 and 61 of the base plate 44 of the

casette and this way it protects the interior of the
casette and especially the informetion recording disc
from outer mechanicel dameges snd from the introduction
of dust and dirt. The cover plate 62 can be made pre-
ferably of a thin metal plate. An internel support
plate 70 is arraenged above the cover plate 62 that
extends- through the interior of the casette in which
openings 71 and 72 are defined for the insertion of

the driving elements and the head. The openings T1i

end 72 are in register with the openings 60 and 61.

In the support plate 70 longitudinal slots 73 and T4 are
tooled to receive the extensions 64 and 65 of the

cover plate 62, and the small helical springs 66 end

67 are located in these slots 73 end T4. The right

ends of the springs 66 and 67 are hanged in respective
bores defined in the support plate 70. Of these bores
Fig. 5 shows bore 75. The support plate 7O comprises
pins 76 and 77 adapted to f£ix the position of covers

78 end 79 that encase the information cerrying disc 10«
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The central hub 12 of the disc 10 comprises a
centering bore 121. and a driving bore 122 (that can
also be formed as an arcuate slot). The covers 78
and 79 keep the information recording disc 10 clean
and remove static charges from the surface of the
disc, and their task and design is similar to that
of covers used for conventional mini floppy discs.
The covers 78 and 79 coﬁ?rise central openings that -
uncover the surface of the hub 12. Furthermore the
covers 78 and 79 define respective openings 80 and 81
arranged in regions that correspond %o the region of
movement of the head‘}l. The upper surface of the
informetion recording disc 10 comprises an indicator
spiral marking 82 which, in accordance with the
explanation made in comnection with Fig. 4, ensures
that the rotational movement of the disc cen be
checked through the window 50 -of the upper plate 43.
For that purpose the upper cover 79 comprises a
window 83 just below the window 50.

In Figs. 6 and 7 the path of the writing-read-
ing head 11 was indicated with the information
recording {racks. Fig. 6 shows the top view of the
base plate 44 of the casette, in which of the in~
ternal consfructional parts only the oblong-shaped
opening 61 was illustrated. The scale of Fig. 6 is

-real and undistorted. In the opening 61 the head 11

was illustrated in positions corresponding to the
outermost end innermost tracks 3 and 5 (in the latter
case with a dashed line). The information recording
tracks are concentrical circular peths having a
common centre point O thet falls in the axis of the
disc 10. The movement of the head 11 occurs also
elong a circuler peth that has a centre point P de-
Tined by the axis of the shaft 19 (Fig. 1). It can

be seen in Fig. 6 that the angle «, closed by the
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radii corresponding to the outermost and Innermost
positions of the head, is substantially equal to the
angle G defined between line sections plotted from
the centre point O to the same extreme head positions.
This equalify of the angles is the.consequence of

the specific geometrical arrangement of the centre
points O and P.

In Fig. 7 the opening 61 is shown in an en-
larged scale. The head 11 is illustrated in three
positions that correspond to the outermost track 3,
the middle track 4 and the innermost track 5, res-
pectively. Between a tangent line of the outermost
track 3 plotted in the middle point of the head lla
eand the radius Ra plotted to the centre point P of
the head path a maximum anglegﬁa can be measured..
This angle slightly decreases when the head is turned
slong its path, end in case of the head 11b in the
middle track 4 the angleg‘b will have & medium value.
With the head 1llc in the innermost track 5 the
corresponding angle °, will be in minimum. Of course,
these variations of the angle 9~ are very slight re-
lative to its absolute values The gap of the writing-
reading head that extends in parallel with the
Shorter side of the .oblong-shaped head will lie in
the whole head movemert range in the extension of the
radii Ra’ Rb

In case of the geometricel arrangement described
above, the ‘angle difference between the head gap and
the corresponding radius of the track is at minimum
at the two extreme tracks 3 and 5 with & value of .1
degree, while this angular difference is at its
maximum with a heed position in the medium track 4.

and Rc plotted from the centre point O.

The maximum anguler diference is elways smaller then
1 degree. The effect of this angulex difference exeris
only a negligable influence on *he reelizable {rack
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width. |
© For 1llustreting the geometrical conditions
the following exemplery values are mentioned that
relate to the embodiment shown in Fig.6: the
width of the casette body 42 1s 76 mm end its length
ig 100 mm. In that cese the distance between the
centre point O and the upper shorter side of the
casette is 38 mm end the distance between the centre
point P and the seme cesette side is 82.5 mm. The
centre point O falls in the centrel symmetricel line
of the casette end the centre point P fells prac-
tically in the region “of the side wall of the casette.
The size of the opening 61 is 12 x 23 mn and the
distance between its upper side and the upper casettie
wall is 14.7 mm. With such dimensions a track width
of 250 Ju will be reduced to 249.96 7z due to the
tracking error mentioned above. The geometricel re-
lations prevailing in systems with a finite redius
thet track a circular path with minimum tracking error
is well known in the art of record pleyers. The
application of guch relations in the field of
information recording in a disc located in a casetite
igs of substantial importance, becsuse in this way the
gize of the drive and of the casette cen be reduced
effectively, so that only a negligable {racking error
is produced. If the opening 61 had been placed in the
height of the central point 0 and if = radisl head
displacement hed been used, then this would have
resulted in a substantial increase in the width of
the casette and in that case sufficient room should
have been provided in the drive for the head moving
mechenism.

By placing the opening 61 in a ccrmer region
of the casette and by using geometrical relation-
ships resulting in a minimum trecking error, in
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addition to the direct advantages mentioned above,
s basis was provided for the epplication of the
earlier described moving mechanism for the head
pressing pad. A condition for the establishment

of such a construction lies in thet that the centre
point of the path of displacement of the pad should
substentially coincide with the centre point P of
the tracking path of the head. It cen be seen in
Fig. 6 that the centre point F falls within the
body of the cesette and this is & favoursble feature
because in this way it has become possible to
arrange the fulcrum of the turning movement of the

pad (i.e. the pin 47 in Fig. 4) within the casette.

Figs. 8 and 9 sghow an alternative embodiment
for establishing the head pressure. Fig. 8 shows
the upper part of the casette body 42 with the
upper plate 43. The interior arrergement is rather
gimilar to that shown in Fig. 4, the mein difference
1ies in that the 1lifting plate 52 holds a special
pad 26a that covers the whole path of displacement
of the head 11. By this construction gll elements
used for moving the pad will be superfluous both
in the casette and in the drive. It can be seen in
the sectional view of Fig. 9 that the lifting plate
52 that carries the pad 26a is slightly glented
relative to the plane of the upper plate 43 and its
resilient biasing force provides the head pressure.
The tab 55 cooperates with the 1ifting rod 41
arranged in the drive (Fig. 2) es it was described
esrlier, and it enables the controlled establishment
of the head pressure. Experimental results have
shown that this construction can glso provide &
head pressure of gufficient quality-

In this embodiment the upper plate 43 comprises
only a single window 50, because due %o the
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elimination of the ;mving arm 28 end of the related

meqﬁanisms the indication of the actual position

of the head cannot be solved in a simple manner.
Referring now to Fig. 10 that shows the

casette. receiving assembly of the drive 1 in a.

simplified sectional view. A casette holder 84 can

be tilted out from the body 1 around a hinge 83. The

' $ilting movement cen be controlled by & lever not

shown in the drewing. In the illustrated outer
position of the casette holder 84, this latter is
supported by a catch 86 that cen be turned around &
shaft 85. A spring 87 stresses the catch 86 in
forward direction, i.e. towards the casette recelving
opening. An other spring 88 stresses the casette
holder 84 towards the body of the drive 1 but the
presence of the catch 86 prevents the casette holder
84 from being snepped in the body. In this outer
position the casetie 2 can be inserted easily in the
casette holder 84 along the direction of arrow 89. A
rod 90 is extending through the Trear wall of the
casette holder 84 snd it extends in the casette -
receiving room 91 defined in the casette holder 84.
When the casette 2 is inserted, the end of the rod 90
extends’ in the gap 69 tooled in the shorter gide wall
of the casette (Fig. 6), abuts the tongue 68 of the
cover plate 62 end thrusts i1t backwards opposite to
the arrow 89. The length of the rod 90 is chosen in-
guch & way that in the fully inserted position of

the casette the cover plate 62 uncovers the openings
60, 61 end 70, 71. In the 1ast section of the casette
insertion movement the caseite gbuts the catch 86

and presses it backwards against the biasing force

of the spring 87. When the catch 86 is turmed back-
wards, the fastening of the casette holder 84 1s
released, and the force of the spring B8 snaps the
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casette holder 84 with the inserted casette 2 in

the operational position in the drive 1. The accurate
positioning of the rpmette 1S provided by the guiding
pins and recesses described already in commection

- with Fig. 2 end 3. Of these members Fig. 10 shows

the guiding pin 36 end the guiding recess 45. The
base plate of the casette holder 84 defines
appropriate openings for the reception of components
that extend in the casette from the drive 1.

"Pigs. 11 end 12 are similar to Figs. 2 and 3
and show such an information recording apperatus in
which both sides of the flexible information record-
ing disc 10 is used for information recording. Due -
to the close similarity with the earlier described
constructions of the elements shown in Pigs. 11 end
12 only those parts will be explained in detail

" which ere different. from those described earlier.

- Fig. 11 shows & drive 101 having a constmuctional
base made of bese plate 117 that supports motor 114
end step motor 121. The base plate 117 supporis a
shaft 119 that holds a head moving arm 118 that can
be turned sround the shaft 119. An upper head support
plate 108 is mounted integrally with the head moving
arm 118 the piane of which is parallel to the plene
of the head moving arm 118. The head moving arm-118
supportsa first head 1llla and the head support plate
108 supports a second head 111b facing to the lower
head 1lla. The turning movement of the head moving
arm 118 is controlled by a spiral groove defined in
s disc 120 fixed on the spindle of the step motor 121
so that the groove receives a nose 123 extending down=
wards at the end of the head moving arm 118.

Tn operation the two oppositely facing heads
111a and 111b touch with a predetermined pressure
both sides of the disc 110 errenged in the casette
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103, end when the d&isc 102 is rotated, informetion
can be written on or read out from both sides of

the disc 102. The required head pressure is adjusted
by the resilient biasing force of the head support
plate 108. In this embodiment there is no need for
the application of a pressing pad. In the starting .
position of ‘the drive 101 shown in Fig. 11 the
casette 102 can be inserted egsily in the drive 102
end the insertion can be done e.g. by the embodiment
shown in Fig. 10. For the performance of information
writing or reading operations the step motor 121
should be operated go “thet the head moving arm-118
should be turned first in the direction of the arrow
119, whereby the heads reach the range'of the required
track. A mechanism not shown in Fig. 11 keeps a given
distence between the head moving erm 118 and the
support plate 108 during the turning movement of the
heed moving arm 118 until the heeds reach the range
of the corresponding recelving openings in the
cesette. The distance is somewhat greater than the
full height of the casette. '

Pig. 12 shows the schematical view of the
casette 102. In this embodiment both the lower and
upper plates 144 emd 143 comprise respective openings
Por the introduction of the heads 11la and 111b. The
elements arranged on the lower plate 144 i.e. in the
lower pert of the casette body 142 are gubstantially
as shown in Pig. 5. The design of the upper part of
the casette body 142 will be gimiler to this design,
end this is illustrated in Fig. 13. The upper part
of the casette shown in Fig. 13 comprises three main |
parts: the upper part of the casette housing including
the upper plate 143, & cover plete 162 and en internal
support plate 170. The upper plate 143 defines an
opening 161 ané the internal support plate 170 defines
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en opening 172, end the upper head 111b extends
'th;bugh-the openings 171 and 172 to the upper silde
of the disc 110 in the rear position of the cover

. plate 162. Two extensions 164 and 165 of the cove=»

5 plate have a peir of downwerdly btent tabs, res-
pectively, and the tabs are sufficiently long to -
embrace the corfe8ponding ﬁpwardly extending tabs
maede at the ends of the cover plate 62 in the lower
half of the casette. Owing to this construction the

10 . cover plates 62 and 162 slide simultaneously when the
cesette 102 1s inserted in the drive, and this way
the openings for both“of the heads 1lla end 111b will
be uncovered. The information recording disc is biased

by & clamping spring 156 fixed by pins 158 end 159,

15 Just as it is shovm in Fig. 4. '
By using the constructionel design shown in
Pigs. 11, 12 end 13 en alternative embodiment can be
devised, in which the head support plate 108 supports
a pressing pad mede of felt (not shown in the drewing)
20 instead of the second head 1llb. In thet cese only
" one gide of the.disc can be utilized for information
recording.
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CLAIMS

l.:Information recording epparatus with & disc

‘10aded in a casette, comprising & drive and ean oblong—

ghaped cesette that cen Dbe coupled to the drive, the ’
cesette comprises a flexible information recording
disc with a solid centering hudb gulded for rotational
movément therein, the drive comprises s shaft for
rotating the disc when the cesette is inserted in

the drive, & motor for rotating the shaft, e head

for writing informetion on circular information

tracks of the rotating disc or for reading information
from the tracks, a head moving assembly that directs
the head to the information tracks, and elements for
positioning the cesette, end the casette comprises
respective openings for receiving the driving shaft
and the writing-reading head, chareacter ized
in thet the information recording disc (10) is arrang-
ed in such a wey in the casettie that between the disc
(10) end a shorter end two longer side walls of the
casette substentially the same first distance and
between the disc (10) end the other shorter side wall
o much greater second distence cen be measured, end
the casette (2) comprises a lower plate (44) defining

‘seid opening (61) for receiving the head (11) in =

corner region lying near to the first shorter side
well, and the head moving assembly comprises ele-
ments for moving the head (11) slong a curved path,
in which the curved path has a centre point (P) that
£glls in the vicinity of the longer gide well of
the casette defining said cormer, and in the path
for the head movement the relagtive angular position
of the head (11) and of the information tracks
defined on the disc (10) is constent within a renge
of negligable tracking error. ’

5, The information recording epparatus as
claeimed in claim 1, ch aT a ¢ terized In
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that the casette (2) comprises a pressing pad .(26)
for establishing the required head pressure, said pad -
(26) being errenged on the opposite side of the disc
(10) relative %o the head (11) in locatlons corres-—.
ponding the said path for the head movement.

3. The information recording apparatus as claimed
in cleim 2, cherac terizedin that said

‘pressing ped (26) is mounted on a leaf spring (27)

which is coupled integrally to a moving arm (28),
end the moving erm (28) is mounted for turning move-
ment around a pin (47) extending out from the upper
plate (43) of the casette (2), and the axis of the
pin (47) falls near to the centre poini (P) of the
head movement path, the upper pert of the Dbody (42)
of the cesette comprises a sllding member (31) guid-
ed for latersl movement and defining a recess (32)
receiving an end portion of the moving arm (28), end
o biasing spring (34) fixed at one end to the casette
body (42) is coupled to the moving arm (28).

4, The information recording apparatus as
claimed in claim 3, ¢ haracterized in
that in the drive (1) seaid head moving assembly
comprises a head moving arm (18) mounted for turning
movement, and the heed (11) being mounted on the
heed moving exm (18), the head moving erm (18)
comprises en end portion having e plate (29) bent
upwardly out of the contour 1ine of the casette when
being inserted in the drive, end said plate comp-
riges s slider (30) extending towerds the casette
end engeging said recess (32) of the sliding member
(31).

5. The informetion recording apperatus as
cleimed in claim 3, character ized In,
that the moving erm (28) is built together with en
indicator arm (51) ‘having a visible merking thereon,
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end the upper plate (43) of the casette comprises
& window (49) through which the path of displace-
ment of said marking is visible.

6« The information recording apparatus as
claimed in cleim 4, character ized in
that the upper part of the casette body (42) comp-
rises a separation wall (31d) defining a partition
for seid sliding member (31) that comprises a pulling
bolt (31c) end defines a longitudinel groove (3la)
into which a guiding rod (31b) fized to the casette
is fitted, and the end of said moving arm (28) comp~
rises a fork (28a) surrounding seid pulling bolt (3lc).

7. The informetion recording apparatus eas
claimed in cleim 2, characterized 1in
that the casette comprises a lifting plate (52) mount-
ed to the interior of the upper plate (43) of the
casette body (42) end made of a resilient meteriel,
said 1ifting plate (52) being bent slightly towards
the interior of the casette, and the bent portion of
the lifting plate (52) comprises a laterally ex-
tending teb (55), the drive (1) comprises e lifting
bar (41) with adjustable position arranged in such
a way that it can abut said tab (55) in the casette,
end the casette body (42) comprises a chsnnel for
receiving the 1ifting bar (41).

8. The information recording apparatus as
claimed in cleims 3 and 7, c haxracterized
in that the 1ifting plate (52) is arranged at the
gside of the moving arm (28) which is oppesite to
the side that faces the upper pleie (43) of the
casette.

9. The information recordirg epperatus as
claimed in cleim 7, characierized In
thet & pressing pad (262) extending through a

‘region correSyondlng to the full »eth ¢f head move-
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ment is mounted on the lifting plate (52).

10. The information recording apparatus as
claimed in claim'l, characterized in
that the rear side of the information recordiﬁg disc-
(10) which is not used for information recording
comprises a spirel marking (82), and the upper plate
(43) of the cesette comprises a window (50) un-
covering & portion of said spiral merking (82).

11l. The.information recording apparatus as
cleimed in cleim 1, characterized in
that a clamping spring (56) is attached to the inmer
side of the upper pléte (43) of the cesette thet
comprises a clemping disc (57) adapted to press the
nub (12)- of the information recording disc (10)
towards the lower plate (44) of the casette.

12. The information recording apparatus as
claimed in eny of the preceding cleims, charac-
terized in that the casette comprises & cover
plate (62,162) guided for a unidirectional sliding
movement and arranged between the information record-
ing surface of the disc (10) and the lower and/or
upper plate of the casette that defines said opening
(61,161) for the head, and said cover plate (62,162)
being biased towards a side wall of the casette and
in the biased rest condition it covers said opening
(61,161) for the head and in given cases the opening
(60) for the introduction of the driving shaft, and
the frontel gide weall of the casette defines a gap
(69) in a locetion that corresponds to that of the
cover plate (62), and the drive (1) comprises a rod
(90) that extends through seid gap (69) in +the
operational position of the casette and slides the
cover plate (62) in a working position in which the
opening(61,161) for the head end the opening (60)
for the driving shaft are uncovered.
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13. The information recording apparatus as
claimed in cleim 12, characterized 1n
that the cover plate (2) comprises a tongue (68)
opposite to said gep (69)s |

14, The information recording apparatus aé
claimed in cleim 12, charecterized in
that the caseite comprises en intermal support plete
(70, 170) fixed in the casette and arranged at the
irmer side of said cover plate (62, 162), said in-
ternal support plate (70, 170) defining openings
(72, 172 resp. T1) for the insertion of the head
and of the driving shaft.

15. The information recording apparatus as .
claimed in claim 14, charac terize d in
that said cover plate (62) comprises a pair of rear
extensions (64, 65) comprising end portions bent
towards the internal support plate (70), and the
internal support plate (70) defines slots (73, 74)
for receiving said bent end portions, end a pair
of springs (66, 67) are arranged in the slotis (73,74)
and coupled to Said end portions end to said internal
support plate (70).

" 16. The informetion recording zpparatus as
cleimed in claim 15, charac texrize d in
that at the immer sides of the lower plate (44) and
of the upper plate (43) of the casette respective
cover plates (62, 162) are arranged being supported
by respective support plates (70, 170), and the in-
wardly bent end porvions of the extensions of one of
said cover plates engage from two sides the corres-
ponding end portions of the other one of said cover
plates.

17. The information recording epperatus as
cleimed in cleiml, characterized in
that the drive (1) comprises a base plete (17)
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supporting a shai.. {(19). piaced in the centre point
(P) of the moving path of the head, & head moving
arm (18) is mounted for turning movement around
the shaft (19), the writing-reading head (11) is
5 fizxed on the head moving arm (18) in such .a way

that the gap of the head fells in the direction of
4he radius plotted towards the centre point (0) of
the disc (10) in the whole range of movement of the
head, the head moving arm (18) comprises a bent

10 portion over its mounting region at the shaft (19)
and seid portion comprises a nose (23) engeging =
member controlling the movement of the head.

18. The information recording apparatus as .
cleimed in cleim 17, characterized in

15 +that said controlling member is a disc (20) mounted
on the spindle of & step motor (21), and the disc
(20) comprises a spiral guiding groove (24) for
said nose (23).

'19. The informetion recording apperatus as

20 ecleimed in claim 17, charac terized in
that seid shaft (119) supporte such a heed moving
arm (118) that comprises a head support plate (108)
being parallel to the head supporting portion of
seid heed moving arm (118), the head support plate

25 (108) is arranged above said portion of the head
moving arm (118) so that the distance between them

is somewhat greater than the height of the casette,
and the head supporting plate (108) supports a
second writing-reading head (111b) or a pressing

30 pad (126) facing the first head (111e) on the head
moving arm (118).

20. The information recording apparatus as
cleimed in claiml, character ized in
that the drive comprises a casette holder (84) that

35 can be turned out around a hinge (83), and a catch
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(8@) that can be turned around a shafi (85) fixed

to the drive end engaging a rear poriion of the
casette holder (84), said catch (86) being pulled

by & spring (97) towards the casette holder (84), end
the casette holder (84) is pulled by en other spring
(88) towards the drive.

21, The information recording apparatus &as
claimed in claim 17,'0 heraciterized in
that the base plate (17) supports guiding pins (36,37)
for the asccurate positioning of the cesette when being
placed in the drive, and abutting bolts (38,39,40) de-
fining the plane of the lower plate (44) of the casette,
and the side walls of the casetite define guiding
recesses (45,46) cooperating with said guiding pins
(36,37).

" 22, The information recording appsratus as
cleimed in claim 17, c h & rac terize d in
that the distance between the shaft (19) end the
head (11) fixed on the head moving erm (18) is at
leest 1.5 times grester than the radius of the
outermost information recording track (3) of the
information recording disc (10).
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