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(57) Claim

1. In a magnetic tape cassette recording and/or
reproducing device including. a cylindrical tape guide drum
having at least one rotary head asso=ziated therewith for
recording and/or reproducing signals on a rﬁagnetic tape
wrapped around the druxh, a cassette holder spaced from said
'drﬁm for operatively positioning a tape cassette containing
supply and take-up reels on which a magnetic tape is wound,
_and a tape loadinq apparatus operative in a loading
operation to withdraw the tape £from the operatively
: 150’51tioned cassette and to wrap the withdrawn tape.about
;aid, drum: the combination of |
.. a supply reel motor and a take-up ree]> motor for
applying torques resisting rotations of said supply reel and
take-up reel, respectively, of the c}perative«ly positioned

cassette in directions for unwinding the tape therefrom;
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servo-control means for controlling said supply
reel motor sc as to maintain the supply reel of the
operatively positioned cassette in a stopped condition
during‘said loading operation;

motor control means for controlling said take-up
reel motor so as to apply a const;nt torque to said take-up
reel of the operatively positioned cassette during said
loading operation;

means for determining a ratio of currents supplied
to said supply and take-up reel motors, respectively, for
achieving said stopped condition of the supply reel and for

applying said constant torque to the take-up reel;

means for determining the radius of the tape wound
on one of said supply and take-up reels of the operatively
positioned cassette in accordance with said ratio of
currents, and for calculating, in accordance with the
determined radius of the tape wound on said one reel, a
value of the torque that has to be applied to said one reel
by the associated rer~l motor for maintaining a predetermined
tension in the tape during said loading operation; and

means for maintaining the torque applied to saigd
one reel by said associated reel motor at said calculated
value @hegeof during said loading opg;ation.

10, A methéd of controlling a magnetic tape
cassette recording and/or reproducing device of the type
including a cylindrical tape guide drum having at least one
rotary head associated therewith for recording and/or
reproducing signals on a magnetic tape wrapped around the

drum, a cassette holder spaced from the drum for operatively
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positioning a tape cassette containing supply and take-up
reels on which a magnetic tape is wound, a tape loading
apparatus operative in a loading operation to withdraw the
tape from the operatively positioned cassette and to wrap
the withdrawn tape about said drum, and supply and take-up
reel motors coupled with the supply and take-up reels,
respectively, of an operatively positioned cassette,
comprising: the steps of
supplying currents to said supply and take-up reel
motors for applying torques resisting rotations of said
supply and take-up reels, respectively, of the operatively
positioned cassette in directions for unwinding the tape
therefrom during said loading operation;
servo-controlling said supply reel motor during
said loading operation so as to maintain the supply reel of
the operatively positioned cassette in a stopped condition;
maintaining constant said torque applied by said
take-up reel motor to said take-up reel during said loading
.operation;
determininy a ratio of said currents supplied to
-.said supply and take-up reel motors for achieving said
stopped condition of the supply reel and said constant
torque appliea to said take-~up reel;
calculating a radius of the tape wound on one of
the supply and take-up reels of the operatively positioned
cassette in accordance with said ratio of the currents;
calculating, in accordance with the calculated

radius of the tape wourd on said one reel, a value of the
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torque that has to be applied to said one reel by the
associated reel motor for maintaining 'a predetermined

tension in the tape; and

- applying the calculated value of the torque to

said one reel during said loading operation.
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BACKGROUND OF THE, INVENTION

Field of the Invention

This invention relates generally to magnetic tape
cassette recording and/or reproducing devices, such as,
VTRs, and more particularly is directed to improvements in
the tape loading apparatus thereof by which magnetic tape is
withdrawn from an operatively positioned cassette and
wrapped about a guide drum having one or more associated
rotary heads for recording or reproducing signals on the

tape.

Descrigg;pn of the Prior Art

| In an existing tape loading apparatus, during a
loading operation thereof, the supply reel within the
operatively positioned cassette is braked so as to be
maintained in a stopped condition while the tape is
withdrawn from the cassette by unwinding of the tape from
the take-up reel. During such withdrawal of the tape from
the cassette, a constant torque, which does not vary with
changes in the radius of the tape wound on the take-up reel,
is applied to the take-up reel in the direction to resist
unwinding of the tape therefrom for the purpose of
maintaining a tension in the withdrawn tape. When the
radius of the tape wound on the take-up reel is large, the
inertia of the take-up reel is similarly large. Therefore,
when th#z speed at which the tape is being withdrawn from the
cassette in the course of a loading operation is sharply
reduced, the large inertia of the take-up reel may override
the constant torque resisting unwinding of the tape from the

take-up reel with the result that slack develops in the




withdrawn tape and, thereafter, such slack is abruptly taken
up by the loading apparatus causing a drastic increase in
tension and possible damage to the tape.

OBJECTS AND SUMMARY OF THE INVENTION

Accordingly, it is an object of this invention to
provide a tape loading apparatus for a magnetic tape
cassette recording and/or reproducing device which avoids
the development of extreme tape tension conditions during
the tape loading operation.

More specifically, it is an object of this
invention to provide a tape loading apparatus, as aforesaid,
in which the tape is withdrawn by being unwound from the
take-up reel of an operatively positioned cassette at
precisely controlled speeds which are substantially
independent of the radius of the tape then wound on the
take-up reel, and hence are independent of the inertia of
the take-up reel.

In accordance with an aspect of this invention, in
a magnetic tape cassette recording and/or reproducing device
including a tape guide drum having at least one rotary head
associated therewith for recording and/or reproducing
signals on a magnetic tape wrapped around the drum, a
cassette holder spaced from the drum for operatively
positioning a tape cassette containing supply and take-up
reels on which a magnetic tape is wound, and a tape loading
apparatus operative in a loading operation to withdraw the
tape from the operatively pocitioned cassette and to wrap
the withdrawn tape about the drum; a supply reel motor and a

take-up reel motor are provided for applying torques



resisting rotations of the supply and take-up reels,
respectively, in directions for unwinding the tape
therefrom, servo-control means controls the supply reel
motor so as to maintain the supply reel in a stopped
condition during the loading operation, motor control means
controls the take-up reel motor so as to appiy a constant
torque to the take-up reel during the loading operation,
means determine a ratio of currents supplied to the supply
and take-up reel motors, respectively, for achieving the
stopped condition of the supply reel and for applying the
constant torque to the take~up reel, means, for example, in
the form of a micro- processor or CPU, calculate thevfadius
of the tape wound on one of the reels of the operatively
positioned cassette in accordance with the determined ratio
of the currents, and further calculate, in accordance with
such radius, a value of the torgque that has to be applied to
that one reel by the associated reel motor for maintaining a
predetermined tension in the tape during the loading
operation, and means maintain the torque applied to that one
reel at the calculated value during the iéading,operation.

The above, and other objects, features and
advantages of the inventicn, will be apparent from the
following detailed description of an illustrative embodiment
thereof which is to be read in connection with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagrammatic view illustrxating
essential parts of a magnetic tape cassette recording and/or

reproducing device shown prior to a tape loading operation;

\
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Fig. 2 is a view similar to that of Fig. 1, but
showing the device at the completion of a tape loading
operation;

Fig. 3 is a graph showing changes, with time, in
the amount of tape withdrawn from the cassette in the course
of the tape loading operation of the device shown on Figs. 1
and 2;

Fig. 4 is a graph showing variations, with time,
in the speed of tape withdrawal during the tape loading
operation;

Fig. 5 is a schematic block diagra@ illustrating
an embodiment of the present invention; and ‘

Fig. 6 is a flow chart to which reference will be
made in explaining the operation of the embodiment of this
invention shown on Fig. 5.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to the drawings in detail, and initially
to Fig. 1 thereof, it will be seen ﬁhat a conventional
magnetic tapé cassette recording and/or reproducing device
or VTR 10. generally includes a tape guide drum 11 having at
least one rotary head 12 associated therewith for recording
or reproducing signals on a magnetic tape when the latter is
wrapped around drum 1ll. The VTR 10 is further shown to
include a holder 13 spaced from drum 11 for operatively
positioning a tape cassette 14 which contains rétatable

supply and take-up reels‘'1l5 and 16, respectively, on which a

- magnetic tape 17 is wound. Finally, the known VTR includes

a tape loading apparatus, for example, as disclosed in

detail in U.S. Patent No. 4,527,208 having a common assignee
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herewith;, and of which only a tape withdrawing member 18
appears on Fig. 1. Prior to a tape loading operation, tape
withdrawing member 18 extends into the cassette 14
operatively positioned by holder 13 and is positioned in
back of a run of the tape 17 extending between reels 15 and
16 (Fig. 1). In the course of a tape loading operaticn, as
shown on Fig. 2, tape withdrawing member 18 is suitably
moved out of the operatively positioned cassette 14 in a
path that at least partly encircles drum 11 so that member
18 withdraws tape 17 from the cassette and wraps the
withdrawn tape at least partly'about drum 1..

As shown on Fig. 3, the amount of tape withdrawn
from the cassette does not increase uniformly from the
beginning of a loading operation to the completion thereof
at the time t,. Rather, it is desirable that the speed at
which the magnetic tape is withdrawn from cassette 14 during
a loading operation should be changed with time, as
indicated by the solid line on Fig. 4. In other words,
there &re desirably two surges or increases in the speed of
withdrawal of the tape at the beginning and end portions,
respectivelé, of the loading operation.

More particularly, in a loading operation of the
known tape loading apparatus, supply reel 15 is braked
during the loading operation, and the magnetic tape 17 is
withdrawn from cassette 14 by being unwound from take-up
reel 16. Conversely, at the completion of a recording or
reproducing operation, the tape withdrawing member 18 is
returyned from the position shown on Fig. 2 to the position

shown on Fig. 1 while take-up reel 16 is rotated in the



direction for winding the tape thereon so that the
previously withdrawn tape is returned to cassette 14 in the
course of a tape unloading operation.

During the loading operation, that is, during the
withdrawal of the tape by unwinding from the take-up reel
16, a torque is applied to the take-up reel in the direction
for resisting such unwinding of the tape therefrom, for
example, by means of a take-up reel motor suitably coupled
to reel 16. In accordance with the prior art, such torque
applied to take-up reel 16 has a constant value irrespective
of the radius of the tape wound on the take-up reel. When
the radius of the tape wound on the take-up reel is large,
that is, when a major portion of the tape is wound on the
take-up reel, the inertia of that reel is correspondingly
large. Accordingly, when the speed of tape withdrawal is to
be sharply reduced for example, as at a on Fig. 4, the large
inercia of the take-up reel causes the latter to reduce its
unwinding speed at a slower rate than is desired, for
example, as indicated in broken lines at a' on Fig. 4, so
that the tape tension is reduced below the desired value and
slack is formed in the withdrawn tape. Finally, the torque
resisting turning of the take-up reel in the direction for
unwinding tape therefrom overcomes the large inertia of the
reel and the continued movement of the tape withdrawing
iiember 18 causes a sudden or abrupt increase in the tape
withdrawing speed, and also in the tape tension, as at to on
Fig. 4 so that the risk of damage to the tape is

considerable.
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Referring now to Fig. 5, it will be seen that, in
a magnetic tape cassette recording and/or reproducing device
100 according to this invention which is otherwise similar

to the known device 10 previously described with reference

“to Figs. 1 and 2, and which has its corresponding elements

identified by the same reference numerals, a supply reel
motor 19 and a take-up reel motor 20 are suitably coupled
with supply reel 15 and take-up ree_l 16, respectively, of an
operatively positioned cassette. Suitable motor control
circuits 21 and 22 are provided for controlling the
supplying of currents IS and IT.th'rough current detectors 23
and 24, fesPectively, to motors 19 and 20. A frequency
generator 25 is associated with motor 19 to provide a
frequency signal Sf which indicate rotation of motor 19, and
hence of supply reel 15. Such frequency signal Sf is
applied to a stop servo control circuit 26 which, upon
selection of a loading operation, responds to the arrival of
tape cassette 11'1 in the operative position thereof, as
determined by a cassette detector 27, to provide a
servo-action for motor control circuit 21. Ih other words,
during a loading operation, frequency generator 25
indicates, by its output signal Sf, any rotation of supply
reel 15 in the direction for unwinding thé tape therefrom,
and stop servo control circuit 26 responds to such signal Sf
to cause supply reel motor 19 under the control of motor
control circuit 21 to apply a torqué to supply reel 15 which
is adequate for preventing such rotation, that is, for

establishing a stopped condition of supply reel 15.
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The apparatus according to the present invention,
as shown schematically on Fig. 5, is completed by a circuit
28 connected with current detectors 23 and 24 for measuring
the ratio between the currents IS and IT sensed by detectors
23 and 24 as being supplied to supply reel motor 19 and
take-up reel motor 20, respectively. An output signal from
circuit 28 corresponding to the determined or measured ratio
between currents I_. and Ip is applied to a system controller

S
29, such as, a microcomputer or CPU, which is operative to

provide control signals to motor control circuits 21 and 22
for controlling motors 19 and 20 in accordance with the
present invention.

More particularly, when tape cassette 14 |is
operatively positioned, as detzrmined by detector 27, and a
loading opera’ion is called for, for example, at the
initiation of a recording or reproducing operation, system
controller 29 controls the operations of motors 19 and 20 as
described below with reference to the flaw chart of Fig. 6:

in step (101), system controller 29 causes stop
servo controli circuit 26 to respond to signal S¢ from
frequency generator 25 to causé motor control circuit 21 to
provide to motor 19 a current sufficient to prevent movement
of supply reel 15. In other words, the current supplied to
supply reel motor 19 is sufficient to prevent turning of
reel 15 in the direction for unwinding the tape therefrom,
with such rotation, if any, being indicated by frequency
generator 25,

In the following step (102), system controller 29

provides a control signal to motor control circuit 22 for



causing the latter to supply an initial, constant
predetermined current IT to take-up reel motor 20 by which
the latter exerts a torque on take-up reel 16 in the
direction for winding tape 17 thereon.

Then, in step (103), the current IS supplied to
motor 19 for maintaining the stopped condition of supply
reel 15 while the initial constant predetermined torque is
applied to take-up reel 16 is determined by detector 23 and
circuit 28 measures or determines the ratio IS/IT and
provides a corresponding signal to system controller 29.

Thereafter, in step (104), the radius 3T of the
tape wound on the take-up reel 16 is calculated from the
current ratio IS/IT as indicated below:

Since the tension in magnetic tape 17 is equal at
the portions thereof leading to supply reel 15 and take-up
reel 16, respectively, the torques Toj, and Tog applied to
the take-up reel and the supply reel, respectively, have the
following relation:

TOT/RT = ToS/RS eeees (1)
in which Rs and R, are the radii of the tape wound on the
supply and take-up reels 15 and 16, respectively.

Since the torques To, and Tog are proportional to
the currents I, and Ig applied to the respective motors 20
and 19 for establishing such torgues, the following
relationship is established from Eq. (1):

In/Ig = Rp/Rg ceees(2)

Also, since the total amount of tape wound on both

reels 15 and 16 in the caussette 14 is constant,

following relationship exists:

~10=
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2 2 = 2 )
Rp? + Rg A eese.(3)
in which A is a constant.
From Eqs. (2) and (3), the radius Rn, of the tape
wound on the take-up reel 16 can be determined as follows:

Rg = R, (I/Ip)

S
2 2 o - 2
Rp? + [Rp{Ig/Ip))? = A
2 2 2 = p2
RT + RT (IS/IT) A
‘ 2 2 = 2
Ry, (1 + (IS/IT) ] A
RT2 = A2
T+(T /T ) 2
l+(IS/IT)
: RT = A -
- 2
\j l+(IS/TT) .oao-(4) |
te ¢ In the next step (105), system controller 29 uses
L4 te . '
.:Hti the calculated value of Rn to determine the torque Toq that
i . .
‘:Hté has to be applied to the take-up reel 16 by motor 20 during

the loading operation for ensuring that a desired tension Th
¢
v - will be maintained in the tape. Such determination is made

in accordance with the below:

¢

[} -

t‘ :,’t TOT b Tn X RT .....‘(5)

ENTHEE It will be appreciated that, having determined the
- AP value of the torque“'I_‘oT to be applied to take-up reel 16

*® *

during the loading operation in consideration of the
S calculated radius Rj, of the tape wound on that reel, the
| system controlléﬁ 29 suitapnly signals motor control circuit
22 for ensuring that motor 20 will provide the requisite
value of the torque To, to takeFué reel 16. Further,
throughout the loading operation, motor 19 is suitably
gontrolled by stop-servo control circuit 26 ti prevent

turning of supply reel 15 while the magnetic tape is unwound

from take-up reel 16 with the desired tension T, being

-11~
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motor 19, a constant torque To

méintained in the tape. Thus, even when the tape wound on
take-up reel 16 haé a large radius RT’ that is, a major
proportion of the total tape is wound on the take-up reel,
the relatively large inertia of such reel at the time of the
loading operation cannot overwhelm or overpower the
resistance to turning of reel 16 in the direction for
unwinding the tape therefrom that reéults from the

calculated value of the torque To Therefore, the speed at

e
which the magnetic tape is drawn frow the take-up reel 16 is
substantially ideally wvaried throughout the 1loading
operation, as indicated by the solid line on Fig. 4. By
reason of the foregoing, the generation of slack in the tape
followed by the sudden pulling thereof, as at the time t0 on
Fig. 4, is avoided in accordance with the present invention.
Thus} aamage to the tape during the loading operation is
avoided. |

In cases where the supply reel 15 is mechanically
braked during the loading operation, it may be desirable to
further apply to the supply reel, by way of supply reel
g for resisting turning of the
supply reel in the tape unwinding direction, and which has a
value determined in accordance with the radius Ry of the

tape wound on the supply reel. In that event, system

controller 29 is operative to determine the radius Rg of the

tape wound on the supply reel from the ratio of the currents

IT/IS in accordance with the following equation:
A
T ya
1+(1,/1g) ceen.(6)

‘R, =

0n

-12-
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Then, system controller 29 calculates the torque
Tog as below:

To . Tn x R ceeee(7)

s S
in which Tn is again the desired value of tape tension.

Of course, during the tape loading operation;
system controller 29 signals motor control circuit 21 so
that the latter causes motor 19 to apply the calculated

torque To, to supply reel 15 with the result that movement

S
of the latter is prevented during the loading operation even
if insufficient mechanical braking is applied thereto.

From the foregecing it will be seen that, in
accordance with the invention, the torque applied to one of
the reels, for example, the take-up reel, during the loading
operation is determined in accordance with the radius of the
tape wound on that reel, and hence with reference to the
ratio of the amounts of tape on the supply and take-up
reels, respectively, with the result that abrupt changes in
the speed with which the tape is withdrawn are avoided for
preventing excessive tensions and resulting damage to the
tape.

Although illustrative embodiments o< the iﬁvention
have been described in detail herein with reference to the
accompanying drawings, it is to be understood that the
invention is not limited to those precise embodiments, and
that various changes and modifications can be effected
therein by one skilled in the art withcut departing from the

scope or spirit of the invention as defined in the appended

claims.

-13-
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. In a magnetic tape cassette recording and/or
reproducing device including a cylindrical tape guide drum
having at least one rotary head associated therewith for
recnrding and/qr reproducing signals on a magnetic tape
wrapped around the drum, a cassette holder spaced from said
drum for operatively positioning a tape cassette containing
supply and take-up reels on which a magnetic tape is wound,
and a tape loading apparatus operative in a loading
operation to withdraw the tape from the operatively
ﬁositioned cassette and to wrap the withdrawn tape. about
gaid drum: the combination of .

a supply reel motor and a take-up reel motor for
applying torques resisting rotations of said supply reel and
take-up reel, respectively, of the operatively positioned
cassette in directions for unwinding the tape therefrom;

servo-control means for controlling said supply
reel motor so as to maintain the supply reel of the
operatively positioned cassette in a stopped condition
during_said loading operation;

motor control means for controlling said taie-up
reel motor so as to apply a const;nt torque to said take-up
reel of the operatively positioned cassette during said
loading operation;

means for determining a ratio of currents supplied
to said supply and take-up reel motors, respectively, for
achieving said stopped condition of the supply reel and for

applying said constant torque to the take-up reel;

~14-
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means for determining the radius of the tape wound
on one of said supply and take-up reels of the operatively
positioned cassette in accordance with said ratio of
currents, and for calculating, in accordance with the
determined radius of the tape wound on said one reel, a
value of the torque that has to be applied to said one reel
by the associated reel motor for maintaining a predetermined
tension in the tape during said loading operation; and

means for maintaining the torque applied to said
one reel by said associated reel motor at said calculated
value thegeof during said loading opg;ation.

2. A device according to claim 1; wherein said
servo=control means includes frequency generating means for
generating a signal in synchronism with rotation of said
supply reel motor, and motor control means responsive to a
signal provided by said frequency generating means for
controlling said supply reel motor.

3. A device according to claim 1; wherein said
servo-control means includes means for detecting the
presence of é tape cassette in said operative position.

4. A device according to claim 1; wherein said
motor control means supplies a constant current to said
take-up reel motor so as to achieve said value of the torque
applied to said take-up reel.

5. A device according to claim 1l; wherein said
one reel is said take-up reel, and the radius of the tape
wound on said take-up reel of the operatjvely positioned
cassette is calculatedl by said means for determining in

accordance with the following equation:
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in which RT is the radius of the wound tape on

said take-up reel, I_. and I,, are said currents supplied to

S T
said supply and take-up reel motors, respectively, and A is

a predetermined constant.

6.. A device according to claim 5; wherein said
value of the torque to be applied to said take-up reel is
calculated in accordance with the following equation:

ToT = Tn X RT
in which To, is said value of the torque to be
applied to said take-up reel, T  is said predetérmined
tension in the tape during said loading operation, and RT is
said radius of the wouné tape on the take-up reel.

7. A device according to claim 1; wherein éaid
one reel iy said take-up reel; and said value of the torque
that h#s .0 be applied to said take~up reel is calculated in
accordance with the following'equation:

ToT = Tn b4 RT

in which To, is said value of the torque to be

T
applied to said take-up reel, Tn is said predetermined
tension to be maintained in the tape during said loading

operation, and R, is the determined radius of the tape wound

T
on said take-up reel.

8. A device according to claim I; Qherein said
one reel is said supply reel, and the radius of the tape
wound on said take-up reel of the operatively pogitioned

cassette is calculated by said means for determining in

accordance with the following equation:
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in which RS is the radius of the wound tape on the

supply reel, IT and IS are said currents supplied to the
take-up and supply reel motors, respectively, and A is a
predetermined constant.

9. An apparatus according to claim 8; wherein
said value of the torque to be applied to said supply reel
is calculated in accordance with the following equation:

Tos = Tn X RS

in which To, is said value of the torque to be

S
applied to said supply reel, T, is said predetermined
tension in the tape during said loading operation, and RS is
said radius of the wound tape on the take-up reel.

10, A method of controlling a magnetic tape
cassette recording and/or reproducing device of the type
including a cylindrical tape guide drum having at least one
rotary head associated therewith for recording and/or
reproducing signals on a magnetic tape wrapped around the
drum, a cassette holder spaced from the drum for operatively
positioning a tape cassette containing supply and take-up
reels on which a magnetic tape is wound, a tape loading
apparatus operative in a loading operation to withdraw the
tape from the operatively positioned cassette and to wrap
the withdrawn tape about said drum, and supply and take-up
recl motors coupled with the supply and take-up reels,

respectively, of an operatively positioned cassette,

comprising: the steps of

-17-



supplying currents to said supply and take-up reel
motors for applying torques resisting rotations of said
supply and %ake-up reels, respectively, of the operatively
pocitioned cassette in directions for unwinding the tape
therefrom during said loading operation;

servo-controlling said supply reel motor during
said loading operation so as to maintain the supply reel of
the operatively positioned cassette in a stopped condition;

maintaining constant said torque applied by said

take-up reel motor to said take-up reel during said loading

.operation;

determining a ratio of said currents supplied to
said supply and take-up reel motors for achieving said
stopped condition of the supply reel and said constant
torque applied to said take-up reel;

calculating a radius of the tape wound on one of
the supply and take-up reels of the operatively positioned
cassette in accordance with said ratio of the currents;

calculating, in accordance with the calculated
radius of the tape wound on said one reel, a value of the
torque that has to be applied to said one reel by the
associated reel motor for maintaining ex‘prédetefmined
tension in the tape; and

applying the calculated value of the torque to
said one reel during said loading operatioh.

11. The method according to claim 10; wherein
said one reel is the take-up reel, and the radius of the

tape wound on said take-up reel of the operatively

~18-
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positioned cassette is calculated in accordance with the

following equation:

— . A
J’1+(IS/IT)2

Ry

in which RT is the radius of the wound tape on
said take-up reel, IS and I, are said currents supplied to
said supply and take-up reel motors, respectively, and A is
a predetermined constant.

12. The method according to claim 11; wherein
said value of the torque to be applied to said take-up reel
is calculated in accordance with the following equation:

ToT = T X Ry

in which ToT is said wvalue of the torgque to be
applied to said take-up reel, Tn is said predetermined
tension in the tape during the loading operation, and R, is
said radius of the wound tape on the take-~up reel.

13. The method according to claim 10; wherein

said one reel is said supply reel, and the radius of the

Qs

tape wound on said supply reel of the operatively positione

cassette is calculated in accordance with the following

equation:
_ A
RS --J
1+(In/1g) 2
in which Rg is the radius of the wound tape on
said supply reel, IT and Ig are said currents supplied to

said take-up and supply reel motors, respectively, and A is

a predetermined constant.

-19-
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14. The method according to claim 13; wherein
said value of the torque to be applied to said supply reel
is calculated in accordance with the following equation:

ToS = Tn X RS

in which Tos is said value of the torque to be

applied to said supply reel, Tn is said predetermined

tension in the tape during the loading operation, and RS is

said radius of the tape wound on said supply reel.

DATED THIS 18TH DAY OF MARCH 1987

SONY CORPORATION
By its Patent Attorneys:

CLEMENT HACK & CO.

Fellows Institute of Patent
Attorneys of Australia.
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