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[57] ABSTRACT 

A magnetic recording disc comprises a magnetic sheet 
for recording and reproducing signals by a magnetic 
head, a rotating disc, a flexible sheet carried by a ring, 
and a holding means. The flexible sheet is mounted on· 
the rotating disc by the ring so as to form a flat and 
tensional surface. The magnetic sheet is held on the 
flexible sheet by the holding means so that the mag­
netic sheet is in close contact with the magnetic head 
along with the flat and tensional surface of the flexible 
sheet mounted on the rotating disc. 

5 Claims, 7 Drawing Figures 
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MAGNETIC RECORDING DISC USING A 
MAGNETIC SHEET HELD ON A STRETCHED 

FLEXIBLE SHEET 

FIELD OF THE INVENTION 

This invention relates to a magnetic recording disc, 
and more particularly to a magnetic recording disc in 
which a magnetic sheet for recording and reproducing 

2 
FIGS. 4 and 5 together show the manner in which the 

flexible sheet is mounted on the rotating disc to form 
a flat and tensional surface; 

FIG. 6 is a cross-sectional view similar to FIG. 2 of 
5 another form of a magnetic recording disc according to 

this invention; and 
FIG. 7 is a cross-sectional view similar to FIG. 2 of 

still another form of a magnetic recording disc accord­
ing to this invention. 

electric signals is easily held on a rotating disc and is 10 DETAILED DESCRIPTION OF THE INVENTION 
easily removed therefrom. 

Recently, magnetic recording discs have been widely Referring now to FIGS. 1 and 2, the construction of 
used for recording signals such as digital information, one form of a magnetic recording disc according to the 
video signals and the like. Conventional discs for mag- invention is described. 
·netic recording are very expensive because it is neces- 15 A magnetic sheet 1 for recording and reproducing 
sary that the surface of the magnetic recording disc be electric signals thereon by a magnetic head 20 is 
finished and kept exactly flat in order to get best re- formed in the shape of a thin disc, and the center 
cording results. Moreover, maintenance of the mag- thereof is cut out to provide a hole la. The center of 
netic recording disc is very troublesome, and it is diffi- a flexible sheet 2 is adapted to form a flat and tensional 
cult to replace the.disc with a new one while maintain- 20 surface is also cut out to provide a hole 2a. A ririg 3 is 
ing the flatness of the surface of the disc. provided in annular groove 5 formed near the periph-

Therefore, it has been desired to develop a magnetic ery of a rotating disc 4 for mounting the flexible sheet 
recording disc in which the magnetic recording me- 2 on the rotating disc 4. The diameter of ring 3 is nearly 
dium can be kept precisely flatby a simple construction 

25 
equal to that of the flexible sheet 2. The rotating disc 

and which can be easily replaced. 4 has an annular projection 13 which along with the in-
Particularly, when the magnetic recording disc is side of the annular groove 5 is used for stretching the 

flexible sheet 2. used for recording and reproducing electric signals at 
different rotating speed of the disc, it is necessary that A shaft 6 thrusts passes through the rotating disc 4 at 
there be no difference in the magnetic head pressure the center thereof, and is rotatably held by a bearing 8 
with respect to the magnetic sheet. · 30 fixed on deck 7. A top part 9 of the shaft 6 projecting 

through the rotating disc 4 is threaded and is used as a Therefore, an object of this invention is to provide a 
clamp pole. The bottom of the shaft 6 is supported on 

new magnetic recording disc in which the magnetic re- a plate 19 by a rotatable steel ball 10 so that the rotat-
cording medium is held partly on a flexible sheet which ing disc 4 can be smoothly rotated by a driving means. 
is mounted on a rotating disc and which can be pro- 35 

vided with a flat and tensional surface by an evenly dis- A motor (not shown) directly coupled to the shaft 6 
tributed radial force controlled by a ring, so that the may be used for driving the rotating disc 4 at high 
magnetic sheet is in clos~ contact with a magnetic speed. Alternatively, a capstan 12 placed at the periph-
h.ead .. Further, the. magnetic sh~et c~n be replaced e~- ery of the rotating disc 4 can be used for driving the ro-
sily w1!hou~ handling. the rotatmg disc .. The ~agnet1c 40 tating disc 4 at low speed. The periphery of the rotating 
recordmg disc accordmg to the present mventmn com- disc 4 is covered with an elastic material 18 so as to 
prises. a ~agnetic sheet for re~ording and repr~duci~g prevent slippage between the capstan 12 and the pe-
ele~tr1~ signals by a ~a.gnet1c head, a. rotatmg disc riphery of the rotating disc 4. 
:-Vh1ch is rotate~ by a .dr1vmg m~ans, partially. and ho.Id- The following is a description of how the main parts 
1~g means hold1.ng sa~d magnetic s~eet on said rotatmg 45 of the magnetic recording disc shown in FIGS. 1 and 2 
disc. The rotatmg disc has a flexible sheet stretched are assembled. Referring to FIG. 3: 
neatly between an annular projection and a center pro- The flexible sheet 2 is pasted on the ring 3. Then, the 
jection thereof by a uniform radial force controlled by ring 3 is fixed on the rotating disc 4 so as to form the 
a ring attached to said rotating disc, whereby said mag- flat and tensional surface thereof, by applying an 
netic sheet is placed on said flexible sheet stretched by 50 evenly distributed radial force to the flexible sheet 3 by 
said. uniform radial force and is in close contact, at the the use of the annular projection 13 of the rotating disc 
portion between said annular projection and said cen- 4. 
ter projection, with said magnetic head during the re- This last step will now be described in more detail 
cording and reproducing operations. with reference to FIGS. 4 and 5. 

BRIEF DESCRIPTION OF THE ORA WINGS 

This invention will be better understood by reference 
to the following description when considered in con-

55 The periphery of the flexible sheet 2 is pasted to the 

nection with the accompanying drawings wherein: 
60 FIG. 1 is a plan view of one form of a magnetic re­

cording disc according to this invention; 

under surface of the ring 3 lightly but without allowing 
any slack in the flexible sheet 2. Then, the ring 3 is 
forced into the annular groove 5 of the rotating disc 4 
by screws 14. Consequently, the flexible sheet 2 
mounted on the rotating disc 4 is forced over the annu­
lar projection 13, as shown in FIG. 5, and an evenly dis­
tributed radial force is applied to the flexible sheet 2. 
Therefore, the flexible sheet 2 is stretched and placed 
under tension. 

FIG. 2 is a cross-sectional view taken along the line 
X-X of FIG. 1 and viewed in the direction of the ap-
pended arrows; . 65 

FIG. 3 shows the manner in which the main parts of 
the magnetic recording disc shown in FIG. 1 are assem­
bled; 

By driving a pair of the plurality of screws, which are 
placed symmetrically about the center of the rotating 
disc 4, a little at a time, the flexible sheet 2 mounted on 
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the rotating disc 4 can be provided with a tensioned tions, because the magnetic head 20 is mounted on the 
and perfectly flat surface. In order to get close contact holding arm 22 so as to follow any surface deflections. 
between the magnetic head and the magnetic sheet Thus, either at high or low speed rotation of the mag-
during recording and reproducing operations of the netic sheet 1, the recording or reproducing of the sig-
magnetic recording disc, the uniform radial force is ad- s nals is performed without a change in the touch of the 
justed so that at zero rotation speed of the rotating disc magnetic head 20 to the magnetic sheet 1. The touch-
the magnetic recording sheet is dented by I 0 to 500µ. ing force of the magnetic head 20 to the magnetic sheet 
by means of the weight of the magnetic head. Thus, as- 1 can be easily adjusted by changing the weight of the 
sembly of a rotating disc is completed. magnetic head 20. 

The magnetic sheet 1 is held on the flexible sheet 2 IO Surface deflection of the magnetic sheet 1, caused by 
of the rotating disc assembly, as shown in FIG. 2. The surface deformations of the flexible sheet 2, can be 
rotating disc 4 has a center projection 15 having the held to a minimum by finishing the top of the annular 
same height as that of the annular projection 13. The projection 13 of the rotating disc 4 on a lathe. Thus, by 
magnetic sheet 1 held on the flexible sheet 2 of the ro- precision finishing the annular projection 13, long life 
tating disc assembly is fixed to the center projection 15 15 of the magnetic sheet 1 can be obtained. For example, 
of the rotating disc 4 together with a holding plate 11 each of the circular recording tracks on the magnetic 
by a nut 16 used as a clamp knob screwed onto the sheet 1 can be used for more than 200 hours. 
screw 9. Accordingly, the magnetic sheet 1 is in contact The shape of the magnetic sheet 1 is not limited to 
with the magnetic head 20 closely along with the flat that of a circle, but, as is obvious, almost any polygo-
and tensional surface of the flexible sheet 2. Therefore, 20 nally shaped sheet may be used without substantially 
the touch of the magnetic head 20 with respect to the affecting the disc shown in FIGS. 1 and 2. It is also clear 
magnetic sheet 1 is stable, and there is no fluctuation that the flexible sheet 2 mounted on the rotating disc 
of the surface of the magnetic sheet caused by centrifu- 4 may be put under tension without providing the annu-
gal force or air pressure. This is true even at high speed Jar projection on the rotary disc. This can be accom-
rotation of the rotating disc assembly. 25 plished, for example, by clamping the flexible sheet 

The magnetic head 20 is in touch with the magnetic under tension to a ring which can be mounted on the 
sheet 1 at the position 17 between the annular projec- rotating disc 4. After the flexible sheet is clamped on 
tion 13 and the center projection 15 of the rotating disc the rotating disc 4, the flexible sheet will not slack even 
4. Further, the magnetic head 20 is held by a magnetic if the force used to tension the sheet is removed. 
head assembly. It is fixed to a holding base 21 which in 30 A plastic film such as a polyethylene terephthalate 
turn is fixed to a holding arm 22. The holding arm 22 film, or a flexible metal film such as aluminum film may 
holds the magnetic head 20 so that it can be removed be used for the flexible sheet 2. In addition a plastic 
from the magnetic sheet 1, and is fixed to a holding base can be used which is similar to the magnetic sheet 
shaft 23. A head locating pin 24, which is also fixed to but which has no magnetic material coated thereon. It 
the holding shaft 23, is geared to the groove of a screw 35 is of course possible to use the magnetic sheet itself for 
shaft 25 and defines the position of the magnetic head the flexible sheet 2. The flexible sheet 2 keeps its flat 
20. A roller 26 set to the screw shaft 25 is used for man- and tensional surface for a long time after it is mounted 
ually changing a recording track position to be re- on the rotating disc 4 and put under tension. 
corded or reproduced by the magnetic head 20. The Moreover, the replacement of the magnetic sheet 1 
holding shaft 23 and the screw shaft 25 are held by a 40 with a new one is very easy because the magnetic sheet 
base block 27 fixed to the deck 7. 1 is held on the flexible sheet 2 and is fixed to the rotat-

By the use of the magnetic head assembly described ing disc 4 only at the center thereof. That is, the mag-
above, the magnetic head 20 can be held in contact netic sheet 1 is free from the tension applied to the flex-
with the magnetic sheet 1. A cam 28 is arranged as ible sheet 2. Accordingly, the cost of replacing the 
shown by a dashed line in FIG. 2 so that the magnetic 45 magnetic sheet is very low. 
head 20 is in contact with the magnetic sheet 1 when Another form of a magnetic recording disc according 
the signals are recorded on or reproduced from the to this invention is shown in FIG. 6, wherein the mag-
magnetic sheet 1 rotating at a predetermined speed. netic sheet 1 is held partly on the flexible sheet 2 by 
When the rotation of the magnetic sheet 1 is stopped, using connecting material 30 such as a silicon grease 
the cam 28 is set in the state shown by the solid line in 50 applied between the magnetic sheet 1 and the flexible 
FIG. 2 so as to remove the magnetic head 20 from the sheet 2, wherein the connecting material 30 acts to at-
magnetic sheet 1. tach the magnetic sheet 1 to the flexible sheet 2 in a 

Accordingly, by the constructions of the magnetic manner that the magnetic sheet 1 will not slip off from 
disc assembly and the magnetic head assembly de-

55 
the flexible sheet 1. The connecting material my be ap-

scribed above, the magnetic sheet 1 is closely and sta- plied to sheet 2 above only part of the periphery of the 
bly held in contact with the magnetic head 20 along annular or center projection, or and/or the center pro-
with the flat and tensional surface of the flexible sheet jection, and it may be applied above the entire area of 
2 mounted on the rotating disc 4. As stated above, this the projections therefore, the magnetic sheet 1 is held 
is true high or low speed rotation of the magnetic sheet 

60 
on the flexible sheet 2 freely from the tension applied 

1. More particularly, at high speed rotation of the mag- to the flexible sheet 2. In this embodiment, the clamp 
netic disc assembly, the magnetic sheet 1 is stretched pole9projectingfromtherotatingdisc4showninFIG. 
tightly by centrifugal force and is closely fitted to the 2 is not needed for fixing the magnetic sheet 1 onto the 
surface of the flexible sheet 2 so that a very flat surface flexible sheet 2, and is therefore omitted as shown in 
is formed. On the other hand, at low speed rotation of 65 FIG. 6; As in the first embodiment, the magnetic sheet 
the magnetic disc assembly, the touch of the magnetic 1 is held on the flexible sheet 2 and has a very flat sur-
head 20 with respect to the magnetic sheet 1 is stable face as a result of the flat and tensional surface of the 
even if the flexible sheet 2 has some surface deforma- flexible sheet 2. 
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A further form of a magnetic recording disc accord- freely from the tension applied to said flexible sheet, at 
ing to this invention is shown in FIG. 7, wherein the least a part of said magnetic sheet on said flexible sheet, 
holding means for holding the magnetic sheet 1 on the whereby when said flexible sheet is stretched by said 
flexible sheet 2 comprises a frame 31 provided on the uniform radial force, a portion of said magnetic sheet 
ring 3. The magnetic sheet 1 is inserted between the 5 lying between the center and annular projections is in 
frame 31 of the ring 3 and the flexible sheet 2, and is close contact with said magnetic head during the re-
thus held on the flexible sheet 2. In this embodiment, cording or reproducing operation. 
the magnetic sheet 1 is free from the tension applied to 2. A magnetic recording disc as claimed in claim t 
the flexible sheet 2. wherein said uniform radial force is controlled by forc-

lt will be apparent from the foregoing that while a 10 ing said flexible sheet over said annular projection by 
particular form of this invention has been illustrated fastening said ring to said rotating disc. 
and described, various modifications can be made with- 3. A magnetic disc as claimed in claim 1 wherein said 
out departing from the spirit and scope of the invention 
as defined by the appended claims. magnetic sheet is partly held on said flexible sheet by 

What we claim is: 
15 

a clamp pole extending through said flexible sheet and 
1. A magnetic recording disc comprising a rotating said magnetic sheet from said center projection and a 

disc for rotation by a driving means, said disk having a clamp knob coupled to said clamp pole. 
center projection and an annular projection radially 4. A magnetic recording disc as claimed in claim 1 
spaced from said center projection; an annular ring wherein said magnetic sheet is partly held on said flexi-
having a flexible sheet connected thereto, said ring 20 ble sheet by a connecting material applied to said flexi-
being connected to said disc near the periphery ble sheet above at least part of said annular projection 
thereof; a magnetic sheet supported by said flexible or said center projection. 
sheet for recording and reproducing electric signals by 5. A magnetic recording disc as defined in claim 1 
a magnetic head; said flexible sheet being stretched wherein said holding means comprises a frame 
flatly and evenly between said center and annular pro- 25 mounted on the periphery of said rotating disc and hav-
jections by a uniform radial force when said ring is con- ing said magnetic sheet held thereby. 
nected to said rotating disc; and means for holding, * * * * * 
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