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The invention concerns a tape tensicning mechanism
for a magnetic tape recording and playback apparatus with
a magnetic tape 1bading mechanism, in“particular, a
helical scan systeﬁ.as used in a video tape recorder and
digital audio tape recorder. |

In a conventional magnetic tape recording and
playback apparatus with a helical scan system, a rotating

drum equippred with a magnetic head device that has

rotating magnetic heads is; for example, -installed on a

mechanical-chassis in a state coaxial with a fixed drum.
A magnetic tape is made to run along the peripherigs of
these drums so that when the heads rotate at high séeed,
recording tracks are forméd at an inclined angle on the
tape. In this way, signals may be recorded or piayed
back. |
In such a magneti'c tape recording and playback
apparatus, there is pfovided a2 loading mechanism which
takes out the tape frdm a tape cassette, and winds it
around the drums automatically. This loading mechanism
comprises a loading block with tape guides, such as a
return guide and an inclined guide ﬁhich engage with and
guide the magnetic tape.
: The loading block may be driven by :ptating member

such as a loading ring which rotates so as to bring the
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a magnetic tape | oading mechanism in particular, a helical scan system as
used in a video tape recorder and digital audio tape recorder. In a
conventional nagnetic tape recordingzand playback apparatus with a helical
.scan system a rotating

tape from the cassette to a s;pecific loading positio_n
near the drums. The rotating member is driven by a
motor and the position of the loading block is detected
by a switch.

This magnetic tape recording and playback
apparatus alsc has a pinch roller pressure mechanism
which presses a pinch roller on a capstan. The pressure
mechanism may comprise a pinch arm which is for example
free to pivot at one end, the other end thereof being
fitted with the pinch roller, and the pinch roller being
pressed to the capstan by the action of a solenoid or of
a control motor and cam. |

In this apparatus, when the pinch roller is
pressed against the capstan (i.e. when the pinch roller
is ON), the magnetic tape runs at a constant rate, and
when the pinch roller is released from the capstan (i.e.
when the pinch roller is OFF), the magnetic tape can be
moved in fast forward or rewind mode etc.

Figure 4:is a perspective Qiew of a conventional
magnetic'tape recording and playback device as disclosed
in Utility Model Application Laid-Open No. 34633/1986.
In the figure, 101 is a chassis, 102 is a capstan, and
103 is a pinch roller. 104 is a drive shaft, and 105 is
a czrcular cam. 107 is a lever which rotates on pivot
106, and 109 is a lever which rotates on pivot 108. 110
is a pinch arm which rotates on pivot 108, and 111 is a

spring which pulls lever 109 and pinch arm 110. 112 is a
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drum equi pped with a magnetic head device that has rotating magnetic heads
I's, for exanple, installed on a nmechanical chassis in a state coaxial with
a fixed drum A magnetic tape is madge to run along the peripheries of these
druns so that when the heads rotate Tat hi gh speed,

cam groove formed on circular eam 105, and 113 is a pin
which is mounted on one end of lever 107 and moves in cam
groove 112. 114 is a pin mounted on the other end of
lever 107,.115 is e slit which is formed on lever 109 and
engages with pin 114, and 116 is a stopper which
determines the positions of levers 109 and 110.

The operation of this device will be explained
below. Cam 105 islrotated via a worm or other means by
any drive mechanism, e.g. a motor not shown. Pin 113
moves along the side walls of cam groove 112, and lever
107 rotates on pivot 106. The rotafion direction of
lever 107 depends on the rotation direction of cam 105
and the shape of cam groove 112. Assuming that lever
107 rotates on pivot 106 in a clockwise direction, pin
114 then moves in slit 115 while maintaining contact with
the side walls of the slit, which causes lever 109 to
rotate in the anticlockwise direction under the action of
a moment on pivot 108: Spring 111 is the extended,
pinch arm 110 is rotated in the anticlockwise direction
on pivot'loa, and pinch roller 103 which is attached on
pinch arm 110 also rotates. When the angle of rotation
reaches a specific wvalue, pinch roller 103 comes into
contact with capstan 102, and the extending force by
spring 111, because of further rotation of lever
109,maintains pinch roller 103 in contact with capstan

102.

In the conventional magnetic tape recording and
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recording tracks are formed at an inclined angle on the tape. In this way,
signals may be recorded or played back. In such a magnetic tape recording
and pl ayback apparatus, there is proyided a | oading mechani sm which

playback device described abo§e, circular cam 105 is
used. From a view of strength, the cam has a to be made
thick, and this makes it difficult to make the device
thin. Also the components of the device are arranged
around circular cam 105, which leads to less freedom of
design.

Figs. 7 and 8 are plan views of the second
conventional magnetic tape recording and playback
apparatus in states of 1loading and unloading,
respectively, as disclosed in Utility Model Application
Laid-Open No. 105938/1986. In the figures 501 is a
chassis, 502 and 503 are guide grooves forﬁed on chassis
501, and 504 and 505 are tape loading blocks. 506 and
507 are stoppers for stopping tape loading blocks 504 and
505 at specific positions. 510 is a rotating drum, and
511 is a tension arm. 512 and 513 are a tension post and
a pin attached to one end and another of tension arm 511,
respectively. 514 is a pivot fixed on chassis 501 for
pivotably suppo;ting tension arm 511. 515 is a spring
for puliing tension arm 511 in the anticlockwise
direction. Loading cam member 520 is driven by a motor
(not shown). The first sliding lever 521 has slots 524
and 525 in which pins 522 and 523 attached on chassis 501
are inserted so that lever 521 can slide linearly on
chassis 501. Levar 521 slides linearly in accordance
with rotation of loading cam member 520 because pin 526

fixed on lever 521 engages with a cam groove (not shown)
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autonatically

takes out the tape froma tape cassette, and winds it around the druns

Thi s | oadi ng mechani sm conprises a | oading block wth tape

gui des, *such as a return guide and ag |ncI|ned gui de whi ch engage with and
gui de the magnetic tape.

formed on loading cam member 520. The second sliding

lever 527 having rack 528 is mounted on lever 521 so as

to be slidable. Pinch arm .529 having pinch roller 531

is supported rotatably on chassis 501 through pin 530.

532 is a gear portion engaging with rack 528, and 533 is

a capstan mounted on chassis 501. Arm 534 having pin

534a engaging with groove 536 formed on lever 521 is

supported rotatably on chassis 501 through pin 535. 537

is a slidable lever of which one end is connected with

arm 534 and another has slot 539 in which pin 538 fixed

on chassis 501 is inserted.

A transmission mechanism (not shown) is interposed

between loading cam member 520 and tape loading blocks

504 and 505, so that tape loading blocks 504 and 505 can

move according to rotation of loading cam member 520.

The operation will be described below. In the

state. of loading shown in Fig. 7 tape loading blocks 504

and 505 engage with stoppers 506 and 507, pinch roller

531 is pressed on capstan 533, and a magnetic tape (not

shown) ié loaded in a specific path so that information

can be recorded and played back. At this time tension

arm 511 is located in the loading position so as to be

able to control a tension of magnetic tape.

When unloading is started, loading cam member 520

is rotated by a motor, and in accordance with <the

rotation, the first sliding lever 521 moves in the

direction of arrow A. Since gear portion 532 is engaging
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The | oadi ng bl ock may be driven by a rotating menber such as a | oading ring
which rotates so as to bring the

6

with rack 528, pinch arm 529 is.rotated in the direction
of arrow B. Arm 534 is rotated by engagement between
pin 534a and groove 536, so lever 537 moves in the
direction of arrow C. When end 537a of lever 537
engages with pin 513 attached on tension arm 511, tension
arm 511 is rotated in the direction of arrow D. Also
tape loading biocks 504 and 505 are moved in the
directions of unloading by rotation of loading cam member
520 through trénsmission mechanism.

Rotation of loading cam member 520 brings the
unloading state as shown in Fig. 8, where tape loading
blocks 504 and 505, and tension post 512 are located
inside of tape cassette 508.

Loading operation will be described below. The
operation is reverse to the unloading one. Namely,
according to the rotation of a motor, tape loading blocks
504 and 505 moves along guide grooves 502 and 503, and
engage with stoppers 506 and 507, respectively. Also,
the first lever 521, arm 534 and lever 537 move in the
directions reverse to the unloading ones by the rotation
of loading cam member 520. Since pulled by spring 515 in
the anticlockwise direction, tension arm 511 is rotated
in the anticlockwise direction while maintaining contact
between pin 513 and end 537a of lever 537. When tension
arm 511 reaches a specific position, end 537a is
séparated from pin 513, so that tension arm 511 can

control a tape tension.
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fape fromthe cassette to a specific |oading position near the druns. The
rotating nenber is driven by a notor and the position of the |oading block
is detected by a switch. This magnetc tape recordi ng and pl ayback

The conventional magnetic tape recdrding and
playback apparatus described above suffers from problems
arising as a result of the tension arm 511 being located
far from loading cam 520 which drives it, and the drive
transmission mechanism from the cam to the arm therefore
needs many components such as levers. As a result, it is
difficult to ensure the precisionlof components or
dimensional precision among many components, and the
structure also takes up too much space.

The obgect of the 1nvention is to solve the
problems stated above.

A further object of the invention is to provide a
magnetic tape recording and playback device which is thin
and compact with more freedom in arrangement of the
components.

Another'object of the invention is to provide a
magnetic tape recording and playback device with a tape
loading mechanism wherein a drive transmission mechanism
comprises a small number of components, dimensional
errors among components are eliminated, and the structure
takes up small space.

According to the inveﬁtion there is provided a
tape tensioning mechanism for a magnetic tape recording
and playback apparatus, the mechanism comprising:

a pivotable member in the form of a fan shaped

plate which is pivotable about a first pivot, a first
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apparatus al so has a pinch roller pressure mechani smwhich presses a pinch
roller on a capstan. The pressure nmechani sm nay conprise a pinch arm whi ch
is for exanple free to pivot at one déhd, the other end thereof being fitted
with the pinch roller, and the pinch roller being

spring and a tension arm which is pivotable about a
second pivot to tension a tape by a tension post or pinch
roller, wherein the tension post or pinch roller is
separated from the magnetic tape in a first position and
is urged against a magnetic tape by the first spring in
a8 second position of the pivotable member.

Reference with now be made to the accompanying
figures wherein: |

Fig. 1 is a perspective view of a magnetic tape
recording and playback apparatus according to an
embodiment of the invention.

Figs. 2 and 3 are plan views of the. magnetic tape
recording and playback apparatus as shown in Fig. 1.

Fig. 4 is a perspective view of a conventional
magnetic tape recording and playback device.

Fig. 5 is a plan view of a further embodiment of
the invention in a state of loading.

Fig. 6 is a plan view of the embodiment shown in
Fig. 5 in which.a tension arm is in a state of unloading.

Fig. 7 is a plan view of a second conventional
device in a state of loading.

F.ig. 8 is a plan view of the device shown in Fig.
7 in a state of unloading. |

The first embbdiment of this invention will be
explained with reference to Figs. 1 to 3. In Fig. 1, 117
is a drive motor and 118 is a gear driven by drive motor

117. 119 is a fan-shaped pivotable member with an arc-
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pressed to the capstan by the action of a solenoid or of a control notor
and cam In this apparatus, when the pinch roller is pressed against the

capstan (i.e. when the pinch roller gs ON), the magnetic tape runs at a
constant rate, and '

shaped gear area 119a which engsges with gear 118. 120
is a pivot and is a centre of rotation of fan-shaped
pivotable member 119 and 121 is a guide groove formed on
fan-shaped pivotable member 119. 122 is a lever on
which pin 124 moving in guide groove 121 is fixed and
which rotates on pivot 125. 124 is a lever rotating on
pivot 125. 126 is a lever (pinch arm) on which pin 127
being in contact with lever 124 is attached and which
rotates on pivot 128. 129.is a pinch rol;er fitted to
lever 126, and 130 is a capstan. 131 is a spring
interposed between levers 122 and 124. 132 is a pin
fixed on lever 124, and 133 is a spring which pulls lever
126 in the anticlockwise direction.

The operation of this appératus will be described
below. In a state of unloading, each element is in the
position shown in Fig. 2 i.e. pin 132 and lever 122 are
in contact each other because of the extending force by
spring 131. Furthermore, pin 127 located at one end of
lever 126 is ig contact with lever 124 because of the
extending'force-by spring 133, while pinch roller 129 and
capstan 130 are not in contact each other. When drive
motor 117 rotates, its rotation is transmitted via gear
118 to gear area 119a of fan-shaped pivotable member 119,
and fan-shaped pivotahle member 119 rotates in the
anticlockwise direction on pivot 120 as shown in the
figure. Pin 123 which is engaged with guide groove 121

formed on fan-shaped pivotable member 119 then receives a
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when t he pinch roller is released fromthe capstan (i.e. when the
roller is OFF), the magnetic tape can be noved in fast forward or

node et'c.

REPLACEMENT SHEET 10

force from the side walls of guide groove 121 because of
the rotatioﬁ of pivotable membef 119. As a result,
lever 122 rotates in the anticlockwise direction on pivot
125 and pulls spring 131. Because of this extending
force of spring 131, lever 124 also rotates on pivot 125
in the anticlockwise direction, and presses pin 127.
Lever 126 then rotates 6n pivot 128 in the clockwise
direction, and pinch roller 129 comes into contact with
capstan 130.

As shown in Fig. 3, after contact of pinch roller
129 and capstan 130, fan-shaped pivotable member 119 and
lever“122 continue to rotaté slightly. ﬁowevér, since
pinch roller 129 and capstan 130 are already in contact,
lever 126 cannot rotate further on pivot 128 in the
clockwise direction. Lever 124 therefore also cannot
move, and so the force exerted by spring 131 because of
further rotation of lever 122, after pinch roller 129 has
come into contact with capstan 130, is used to maintain
pinch roller 129 in contact with capstan 130.

In the aﬁove embodiment, each component member has
been given the direction of rotation shown in the
figures, but is will be understood that other direction
combinations are possible.

Also the embodiment can be applied in case of
driving a tape tension arm and tape guide post arm.

| The second embodiment of the invention will be

described below with reference to Figs. 5 and 6 which are
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Figs. 3 and 4 are plan views of a conventional magnetic tape recording and
pl ayback apparatus in states of |oadi ng and unl oadi ng,

11

plan views showing a tension arﬁ in states of loading and
unloading, respectively. Identical or equivalent
elements to thase in said conventional apparatus shown in
Figs. 7 and 8 are given identical numbers, and their
descriptions are therefore omitted.

In the figures, 511A is a tension arm which is
pulled in the clockwise direction by spring 515A
interposed between one end of tension arm 511A and
chassis 501. Transmission arm 540 supported rotatably on
chassis 501 through pivot 541 is pulled in the
anticlockwise'direction by spring 542 interposed between
one end of transmission arm 540 and chassié 501. 543 is
a stopper mounted on chass;s 501 for stopping
transmission arm 540. Fan-shaped pivotable member 545
with pin 546 is supported rotatably on chassis 501
through pivot 547. 599 is a gear which is driven by a
motor not shown and engages with gear portion 598 formed
on the periphery of pivotable member 545.

Now the operation will be described below. In
Fig. 5 which is a plan view showing a state of loading of
magnetic tape and tension arm, magnetic tape 550 is
located in a path where recording and playback can be
done. At the time of unloading, pivotable member 545 is
rotated in the direction of arrow E by a motor through
gear 599 and gear portion 598. Accordingly, pin 546
fitted on pivotable member 545 rotates in the direction

of arrow E, and transmission arm 540, engaging with pin
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fespectively, as disclosed in Uility Mdel Application Laid-Open No.
105938/ 1986. In the figures 501 is a chassis, 502 and 503 are guide
grooves formed on chassis 501, and 50# .and 505 are tape |oading bl ocks.
506. and 507 are stoppers for stopping tape |oading bl ocks 504 and
546, rotates together with pin:546 in the anticlockwise
direction because spring 542 pulls arm 540 in that
direction. When end 540a of transmission arm 540 engages
with the middle of tension arm 511A, tension arm 511A is
rotated on pivot 514 in the énticlockwise direction in
oppesition to the force of spring 515A which is weaker
than that of spring 542. Therefore, tension post 512 is
separated from gagnetic tape 550 and comes into the
unloading state. Although pivotable member 545 rotates
further in the direction of arrow E, transmission arm
540 is kept in a specific position where it engages with
stopper 543. | |
At the time of loading, a motor is rotated and
pivotable member 545 starts to rotate through gear 599
and gear portion 598 in the direction of arrow F in Fig.
6. When pin 546 fixed on pivotable member 545 engages
with the middle of transmission arm 540, transmission arm
540 rotates on pivot 541 attached on chassis 501 in the
clockwise direction in opposition to the force of spring
542, Since pulled by spring 515A, tension arm 511A
rotates on pivot 514 fitted on chassis 501 in the
clockwise direction in accordance with the rotation of
end 540a of transmission arm 540 in the clockwise
direction. Therefore, tension post 512 attached on
tension arm 511A engages with magnetic tape 550. When
eﬁd 540a is separated from tension arm 511A by further
rotation of transmission arm 540 in the clockwise
I —
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505 at specific positions. 510 is-a rotating drum and 511 is a tension
arm 512 and 513 are a tension post and a pin attached to one end and
anot her of tension arm SL, respectiviEy. 514 is a pivot fixed on chassis
501 for pivotably supporting tension arm511. 515 is a spring
direction, tension arm 511A stops in the state where the
tensions of spring 515A and magnetic tape 550 balance
each other as shown in Fig. 5. Thus the tension of
magnetic tape is controlled.
When the plane of pivotable member 545 is wide,
the degree of freedom to attach pin 546 on the plate is
improved, so it can be located at the bést position in

order to load tension arm 511A efficiently.
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for pulllng tension arm511 in the antlclockmnse-dkpecLLQ‘_“_nggkggecan1
nmenber 520 is driven by a motor (not shown) He first sliding r 521
has slots 524 and 525 in which plns 942 and 523 atf mn 501 are
inserted so that |ever 521 can slide Ilnearly on' X Hmﬂ"mﬂm

CLAIMS

1. A tape tensioning mechanism for a magnetic tape
recording and playback apparatus, the mechanism
comprising: |

a pivotable ﬁember (545,119) in the form of a fan
shaped plate which is pivotable about a first pivot (547,
120); a first spring (515A, 131); and a tension arm
(511A, 126) which is pivotable about a second pivot
(514,128) to tension a tape by a tension post or pinch
roller (512, 129),_wherein the tension post or pinch
roller is separated from the magnetic tape in a first
position and is urged against a magnetic tape (550) by
the first spring 1in a second position 6f the pivotable
member.
Z. A mechanism according to c¢laim 1, wherein the
pinch roller (129) urges the magnetic tape against a
capstan (130) in the second position.
3. A mechanism according to claim 2, wherein the
plate portion of the pivotable member (119) has at least
one guide groove (121) and the mechanism further
comprises a first lever (124) and a movable member (122),
the movable member having a first pin (123) which engages
in the guide groove (121} of thg pivotable member (119)

wherein the first spring (131) is adapted to couple and

apply a tension between movable member (122) and the
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chassi s 501. Lever 521 slides linearly in accordance
| oading cam nenber 520 because pin 526 fixed
cam groove (not shown) 15

i
! ' |

4. A mechanism aécording to claim 3, wherein the

first lever (124).

movable member (122) is pivotable about a third pivot
(125).
5. A mechanism according to claim 4,  further
comprising a second pin (127) which is attached on the
first lever (124) or the tension arm (126) for engaging
with the tension arm or first lever and a secbnd spring
(133) for urging the tension arm (126) in such a
direction that the pinch roller (129) is separated from
the capstan (130). |
6. A mechanism according to claim 5; wherein the
pivotable member (119), the moving member (122), the
first lever (124} and the tension arm (126) are movable
between respecfive first positions and respective second
positions;

the arrangement being such that when the pivotable
member (119), the moving member (122), thé first lever
(124) and the tension arm (126) are in their respective
first positions; the ?inch roller (129) is separated from
the capstan (130), and;

when the pivotable member (119j is moved from its
first position to its second posiﬁion, the moving member
(122) is moved from its first position to its second
position due to the engagement between the guide groové
(121) and the first pin (123), the first lever (124) is

moved from its first position'to its second position due
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forned on | oadi ng cam nenber 520. cond S|I
rack 528 is nounted on | ever
havi ng -pi nch roller 531

16 s

to the coupling by the first épring (131), the tension
arm (126) is moved from its first position to its second
position due to the engagement between the second pin
(127) and the first lever (124), and the pinch roller
(129) is pressed against the magnetic tape which is
pressed against the capstan (130).

7. A mechanism according to claim 6, wherein a third
pin (132) on the first lever (124) engageable with the
moving member (122) to limit the rotation of the lever
(124) due to the force of the first spring (131), wherein
the third pin (132) and the moving member (122) are in
engagement with each other when the moviné member (122)
and the fi;st lever (124) are in their respective firét
positions, and the third pin (132) and the moving member
(122) are disengaged fiom each other when the moving
member (122) and the first lever (124) are in their
respective second positions, so that the force of the
first spring (131) is applied to the pinch roller (129)
without being lﬁmited by the engagement between the third
pin (132) and the moving member (122).

8. A mechanism according to claim 6 or 7, comprising
means (117,118)Ifor rotating the pivotable member (119)
between its first position and its second position.

9, A mechanism actording to claim 8, wherein the
device further comprises a gear portion (119a) formed on
tﬁe periphery of the pivotable member (119), and

a gear (118) which engages with the gear portion (119a)

i
i
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i's supported rotatably on chassis 501 through p|n 530. 532 is a gear
portlon engaging with rack 528, and 533 is a caﬁ“ﬂ““ﬂﬂﬂﬂﬂﬂ]lchasm s
501. - Arm 534 having pin 534a engagisng with g 0 on | ever
521 is supported rotatably on chassis 501 through pin ‘535 537

and drives the pivotable member (119), said gear (118)
forming part of said means for pivoting the pivotable
member (119). |

10. A mechanism according to claim 1, wherein the
first spring (515A) pulls the tension arm (511A) in such
a direction that the tension post (512) engages with a
magnetic tape (550) and wherein the pivotable member
(545) is adapted to move the tension arm (511A) in such a
direction that the tension post (512) is separated from
the magnetic tape in opposition to the force of the first
spring (515A).

11. A mechanism according to claim.lo, further
comprising a pin (546) attached to the pivotable member
(545), and a transmission arm (540) which moves the
tension arm (511A) in such a direction that the tension
post (512) is separated from the magnetic tape in
accordance with the engagement with the pin (546).

12. A mechanism according to claim 11, wherein the
transmission arm (540) is pivotable about a third pivot
(541), and is engageable with the pin (546) and the
tension arm (511A), and the device further comprises a
second spring (542) for urging the transmission arm (540)
in such a direction as to cause the temsion post (512) to
be separated from the magnetic tépe (550).

13. A mechanism according f.o claim 12, wherein the
tension arm (511A), the first spring (515A), the

pivotable member (545), and the transmission arm (540)
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is a slidable | ever of which one end is connected anot her
has sl ot 539 in which pin 538 fixed on chassis 501”"‘“,%?] g nF’iﬂ
transmssi on nmechani sm (not- shown) iK8interposed between {oadi'sg edm nmenber
520 and tape | oading bl ocks
are movable between their respeétive first positions and
their respective second positions, |
the arrangement being such that when the tension
arm (511A), the first spring (515A),lthe pivotable member
(545) and the transmission arm ' (540) are in their
respective first positions, the tension post (512) is
separated from the magnetic tape (550), and when the
pivotable member (545) is moved from its first position
to its second position, the traﬁsmission arm (540) is
rotated from its first position to its second position,
due to engagement with.the pin (546), against'the biasing
force of the second spring (542), and the tension arm
(511A) is rotated from its first position to its second
position due to the biasing force of the first spring
(5154) so that the tension post (512j is urged against
the magnetic tape (550) due to the force of the first
spring (515A4).
14. A mechanism according to claim 13, wherein when
the pivotable gemher (545) is moved from its second
position to ité first position, the transmissioﬁ arm
(540) is rotated from its second poéition to its first
position, due to the force of the second spring (542),
the tension arm (511A) is rotated frbm its second
position to its first position, by engagement with the
transmission arm (540) and overcoming the force of the
first spring (515A), so that the tension post (512) is
separated from the'magnetic tape (550).
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504 and 505, so that tape |oading bl ocks 504 _and 505 can npve acbording to

rotation of | oading cam nenber 520. The-operation w Il be described bel ow
In the-state of |oading shown in Figis3. pﬂ“‘“ﬁﬂ“r‘“lﬂl“ﬂlﬂi' 504 and 505
engage W th stoppers 506 and 507, pinch roI

15. A mechanism according to claim 14, further

comprising means (599) for drivihg the pivotable member
(545) between its first and second positions.

16. A mechanism according to claim 15, wherein the
mechanism further comprises a gear portion (598) formed
on the periphery of the pivotable member (545), and a
gear (599) which engages with the gear portion (598) and
drives the pivotable member (545), said gear (598)
forming part of said means (599) for rotating the

rotating member (545).
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531 is pressed on capstan 533, and a nmagnetic tape (not shown) is |oaded in
a specific path so that information can be recorded and pl ayed back. At
this time tension arm511 is |ocated2én the |oading position so as to be
able to control a tension of magnetic tape.

ABSTRACT

A TAPE TENSIONING MECHANISM

A tensioning mechanism for use in tensioning a
magnetic tape used in recording and playback apparatus
employs a rotatably mounted fan shaped plate (119) with
an arcuate tocthed edge region (119a) driﬁébly engaged
with a drive gear wheel (118). A lever (122) carries a
pin (123) which is located in a guide groove (121) in the
fan-shaped plate (119). A pinch roller (129) is carried
at one end of an L-shéped pinch lever (126) which is
pivotably mounted and biased with a spring f133) to bring
the roller (129) away from a capstan (130). The lever
(122) is coupled to the other end of the pinch lever
(126) with the aid of another spring (131) and an
intermediate plate (124). As the géar wﬁeel-(llS) is
driven the fan-shaped plate (119) rotates to displace the
pPin (123) and the lever (122) and then the pinch lever
(126) to urge tbe roller (l12a) against the capstan (130)

and the roller (129) is then held by the other spring
{131).

—
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When unl oading is started, |oading cam menber 520 is rotated by a notor,
and in accordance with the rotation, the first sliding | ever 521 noves in

the direction of arrow A Since gear portion 532 is engaging

1/7
FIG. 1
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W|th rack 528, pinch arm529 is ro the direction of arrow B.
Arm 534 is rotated by engagenent between pin 534a and“gTvove 536, se—Lever

537 nmpves in the " This Sheet Has Been
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direction of arrow C. When end 537a of |ever 537 engages with pin 513 -
attached on tension arm 511, tension arm511 is rotated in the direction of

arrow D. Also tape | oading blocks 504 and -SCS are noved in the directions
of .unl oading by rotation of |oading cam nenber

3/7

FIG.¢
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520 t hrough transm ssion nmechanism Rotation of |oading cam nmenber 520

brings the unloading state as shown in Fig. 4 where tape |oading bl ocks
504 and 505, and tension post 512 are | ocated inside of tape cassette 508.

4/7

FIG.s
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Loadi ng operation will be described bel ow. The operation is reverse to -
t he unl oadi ng one. Nanmel y, according to the rotation of a notor, tape
| oadi ng bl ocks 504 and 505 noves al ong gui de grooves 502 and 503, and
engage with stoppers 506 and 507, respectively. Also,
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FIG. s
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the first lever 521, arm 534 and | ever 537 nove in the directions reverse -
to the unl oading ones by the rotation of |oading cam menber 520. Since
pul | ed«by spring 515 in the anticlockw se direction, tension arm511 is
rotated in the anticlockw se direction while maintaining contact

- 6/7

FIG. 7
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bet ween pin 513 and end 537a of |ever 537. Wen tension arm 511 reaches a’
specific position, end 537a is separated frompin 513, so that tension arm
511 can control a tape tension.

7/7
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The conventi onal nagnetlc tape recordlng and playback apparatus dESCTIbEQMMW
above.-.suffer.s-f.rom-probl-ess- g as a result:of the 't '
bei nd | ocatéd:far’ fronTPoadlﬁB camh 520 whi ch drlvgs it
transwﬁ §si- on macham s qufhe“ -----

“A TAPE TENSIONING MECHANISM

The invention concerns a tape tensioning mechanism
for a magnetic tape recording and playback apparatus with
a magnetic tape loading mechanism, in particular, a
helical scan system as used in a video tape recorder and
digital audio tape recorder.'

In a conventional magnetic tape recording and
playback apparatus with a helical scan system, a rotating
drum equipped with a magnetic head device that has
rotating magnetic heads is, for example, installed on a
u.te.chanicalnchassis in a state caaxial with a fixed drum.
A magnetic- tape is made to run along the peripheries of
these drums so that when the heads rotate at high speed,
::eéording tracks are formed at an inclined angle on the
tape. In this way, signals may be recorded or piayed
back. |

In such a magnetic tape recording and playback
apparatus, there is provided a loading mechanism which
takes out the tape from a tape cassette, and winds it
around the drums automatically. This loading mechanism
comprises a loading block with tape guides, such as a
return guide and an inci;ned guide which engage with and
guide the magnetic tape.

The loading block may be driven by rotating member

such as a loading ring which rotates so as to bring the
REPLACEMENT SHEET
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1 a result,
ik BEAEMENT d8 iR s || onal

re also takesjup too much

Y
N9 grocepieg W(th a '
atégahlcﬂ 'S p|v t abl e about

camto the armtherefore needs many conponent§
it is difficult to ensure the precision of conp
t
[
I

pr eci si on anbng nany conponents, and the strug
space. JP-A-611026655 descri bes a tape tensiori
pi votabl e nmenber in the formof a fan shaped g
a pivot, a tension armwhich is 2

tape from the cassette to a épecific loading position
near the drums. The rotating member is driven by a
motor and the position of the loading block is detected
by a switch.

This magnetic tape recording and playback
apparatus also has a pinch rollér pressure mechanism
which presses a pinch roller on a capstan. The pressure
mechanism may comprise a pinch arm which is for example
free to pivot at one end, the other end thereof being
fitted with the.pinch roller, and the pinch roller being
pressed to the capstan by the action of a solenoid or of
a control motor and cam. |

In this apparatus, when the pinch roller is
pressed against the capstan (i.e. when the pinch roller
is ON), the magnetic tape runs at a constant rate, and
when the pinch roller is feleased from the capstan (i.e.
when the pinch roller is OFF), the magnetic tape can be
moved in fast forward or rewind mode etc.

Figure 4:is-a perspective view of a conventional
magnetic'tape recording and playback device as disclosed
in Utility Model Application Laid-Open No. 34633/1986.
In the figure, 101 is a chassis, 102 is a capstan, and
103 is a pinch roller. 104 is a drive shaft, and 105 is
& circular cam. 107 is a lever whicﬁ rotates on pivot
106, and 109 is a lever which rotates on pivot 108. 110
is a pinch arm which rotates on pivot 108, and 111 is a

spring which pulls lever 109 and pinch arm 110. 112 is a
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pi vot abl e about the sanme pivot and a spring nnected between the pivotable
meber and the tension arm A tension post PrREMAcLeEs 395 m serves to
engage on a nagnetic tape and exert tension} whpeR—+he-piiQ lte menber is

di spl aced along with the tension arm In th)sfarrangenent girjce the tension
armis linked to the pivotable nmenber with a cofPol ﬂfﬁﬁG gnq a spring it
I's not possible to control the tension sg ef flectively.

cam groove formed on circular éam 105, and 113 is a pin
which is mounted on one end of lever 107 and moves in cam
groove 112. 114 is a pin mounted on the other end of
lever 107, 115 is a slit which is formed on lever 109 and
engages with pin 114, and 116 is a stopper which
'determines the positions of levers 109 and 110.

The operation of this device will be explained
below. Cam 105 is rotated via a worm or other means by
any drive mechanism, e.g. a motor not shown. Pin 113
moves along the sidé walls of cam groove 112, and lever

. 107 rotates on pivot 106. The rotation direction of
lever 107 depends on the rotation direction of cam 105
and the shape of cam groove 112. Assuming that lever
107 rotates on pivot 106 in a clockwise direction, pin
114 then moves in slit 115 while maintaining contact with
the side walls of the slit, which causes lever 109 to
rotate in the anticlockwise direction under the action of
a moment on pivot 108. Spring 111 is the extended,
pinch arm 110 is rotated in the anticlockwise direction
on pivot 108, and pinch roller 103 which is attached on
pinch arm 110 also rotates. When the angle of rotation
reaches a specific wvalue, pinch roller 103 comes into
contact with capstan 102, and thé gxtending force by
spring 111, because of further rotation of lever
109,maintains pinch roller 103 in contact with capstan

1o02.

' In the conventional magnetic tape recording and
This Sheet Has Been Replaced
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The object-of the invention is to solve the {proupt Statred-apove. A
further object of the invention is to provideﬁgﬁﬁggﬂkﬁﬂghﬁ§=e recordi ng and
p}ayank device which is thin and conpact wijtld nore freedomi h arrangenent
of the components. According to the inventidnja ' oyn{from

JP- A- 61126655 there is ' EIMOV

4

playback device described abo?e, circular'cém 105 is
used. From a view of strength, the cam has a to be made
thick, and this makes it difficult to make the device
thin. Also the components of the device are arranged
around circular cah 105, which leads to less freedom of
design.

Figs. 7 and 8 are plan views of the second
conventional magnetic tape recording and playback
apparatus in states of loading and unloading,
respectively, as disclosed in Utility Model Application
Laid-Open No. 105938/1986. In the figures 501 is a
chassis, 502 and 503 are guide grooves forﬁed on chassis
501, and 504 and 505 are tape loading blocks. 506 and
507 are stoppers for stopping tape loading blocks 504 and
505 at specific positions. 510 is a rotating drum, and
511 is-a tension arm. 512 and 513 are a tension post and
a pin attached to one end and another of tension arm 511,
respectively. 514 is a pivot fixed on chassis 501 for
pivotably supporting temnsion arm 511. 515 is a spring
for puliing tension arm 511 in the anticlockwise
direction. Loading cam member 520 is driven by a motor
(not shown). The first sliding lever 521 has slots 524
and 525 in which pins 522 and 523 attached on chassis 501
are inserted so that lever 521 can élide linearly on
chassis 501. Lever 521 slides linearly in accordance
with rotation of loading cam member 520 because pin 526

fixed on lever 521 engages with a cam groove (not shown)
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provi ded a tape tensioning nechanismfor a mag

I = rdi ng and
pl ayback apparatus, the nmechani sm conpri sing: P\LAG%MEI\H Bﬁg[qer in the
formof a fan shaped plate which is pivotable pbput a i vagt, a

tension armwhich is pivotable. a first spring

5

formed on loading cam member 520. The second‘sliding
lever 527 having rack 528 is mounted on lever 521 so as
to be slidable. ' Pinch arm 529 having pinch roller 531
is supported rotatably on chassis 501 through pin 530.
532 is a gear portion engaging with rack 528, and 533 is
a capstan mounted on chassis 501. .Arm 534 having pin
534a engaging with groove 536 formed on lever 521 is
supborted rotatably on chassis 501 through pin 535. 537
is a slidable lever of which one end is connected with
arm 534 and another has slot 539 in which pin 538 fixed
on chassis 501 is insefted.

A transmission mechanism (not shown) is interposed
between loading cam member 520 and tape loading blocks
504 and 505, so fhat tape loading blocks 504 and 505 can
move according to rotation of locading cam member 520.

The operation will be described below. In the
state of loading shown in Fig. 7 tape loading blocks 504
and 505 engage with stoppers 506 and 507, pinch roller
531 is pressed on capstan 533, and a magnetic tape (not
shown) is loaded in a specific path so that information
can be recorded and played back. At this time tension
arm 511 is located in the loading position so as to be
able to control a tension of magnetic tape.

When unloéding is started, loading cam member 520
is rotated by a motor, and ‘'in accordance with the
rotation, the first sliding lever 521 moves in the

direction of arrow A. Since gear portion 532 is engaging
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operably connected to the tension armand a t son arm
wherein the tension post is either separated ,";m L;%%_ e and
imoperative or is urged against a magnetic ta ef Ly EHE iing and is
operative' to tension the tape and the pivotablfeg [ pFB?l ed with-a
devi ce which serves to nove the tension armi HOV‘E@%

6

with rack 528, pinch arm 529 is:rota;;amih“the diYection
of arrow B. Arm 534 is rotated by engagement between
pin 534a and groove 536, so lever 537 moves in the
direction of arrow C. When end 537a of lever 537
engages with pin 513 attached on tension arm 511, tension
arm 511 is rotated in the direction of arrow D. Also
tape loading bloéks 504 and 505 are moved in the
directions of unloading by rotation of loading cam member
520 through trénsmission mechanism.

Rotation of loading cam member 520 brings the
unloading state as shown in Fig. 8, where tape loading
blocks 504 and 505, and tension post 512 are located
inside of tape cassette 508. |

Loading operation will be described below. The
operation is reverse to the unloading one. Namely,
according to.the rotation of a motor, tape loading blocks
504 and 505 moves along guide grooves 502 and 503, and
engage with stoppers 506 and 507, respectively. Also,
the first 1ever_521, arm 534 and lever 537 move in the
directions reverse to the unloading ones by the rotation
of loading cam member 520. Since pulled by spring 515 in
the anticlockwise direction, tension arm 511 is rotated
in the anticlockwise direction while maintaining contact
between pin 513 and end 537a of lever 537. When tension
arm 511 reaches a speqific position, end 537a is
separated from pin 513, so that tension arm 511 can

contrcl a tape tension. —_—
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such a direction that the tension post is se
I n opposition to the force of the first spri
JP—A—61126655 and in accordance with the inv
pivotable about a second pivot spaced fromth
conprises a pin attached to the pivotable ne
engageabl e with the pin which engages w’t h an
such a

t+he—mggneti c tape
REPLACHEENTaSHERTO
teomrthe tensidanjarmis
f i V. and {t he devi ce
ey g%NQVt?gﬁsnri 4si on arm
hoves—the—+tersidn armin

The . conventional magnetic tape recording and
playback apparatus described above suffers from problems
arising as a result of the tension arm 511 being located
far from loading cam 520 which drives it, and the drive
transmission mechanism from the cam to the arm therefore
needs many components such as levers. As a result, it is
difficult to ensure the érecision of components or
dimensional precision among many components, and the
structure also takes up too much space.

The object of the invention is to solve the
problems stated above. |

A further object of the invention is to provide a
magnetic tape recording and playback device which is thin
and compact with more freedom in arrangement of the
components.

Another object of the invention is to provide a
magnetic tape recording and playback device with a tape
loading‘mechanism wherein a drive transmission mechanism
comprises a small number of components, dimensional
errors ameng components are elimiﬁated, and the structure
takes up small space.

According to the invention there is provided a
tape tensioning mechanisp for a magnetic tape recording
and playback apparatus, the mechanism comprising:

a pivotable member in the form of a fan shaped

plate which is pivotable about a first pivot, a first
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direction that the tension post is separated f he_ netic tape. when
the transmssion armis free of engagenent w thgkpeyg §§mce with now
be made to the acconpanying figures wherein: : vliew of a
magnetic tape recording and pl.ayback appar atu rQvi e [ ensi oni ng
rrechanl smin accordance with an enbodi nent of |t he 29 NOV ?996

8 .

spring and a tension arm whi;ﬁ-is pivotable"about a
second pivot to tension a tapé by a tension post or pinch
roller, wherein the tension.post or pinch roller is
separated from the magnetic tape in a first position and
is urged against a maQnetic tape by the first spring in
a second position of the pivotable member.

Reference with now be made to the accompanying
figures wherein:

Fig. 1 is a perspective view of a magnetic tape
recording and playback apparatus according to an
embodiment of the invention.

Figs. 2 and 3 are plan yiews of the-magnetic tape
recording and playback apparatus as shown in‘Fig. 1.

Fig. 4 is a perspective view of a conventional
magnetic tape recording and playback device.

Fig. 5 is a plan view of a further embodiment of
the invention in a state of loading.

Fig. 6 is a plan view of the embodiment shown in
Fig. 5 in which_a tension arm is in a state of unloading.

Fig. 7 is a plan view of a second conventional
device in a state of loading.

Fig. 8 is a p;an view of the device shown in Fig.
7 in a state of unloading.

The first embodiment of this invention will be
explained with reférence to Figs. 1 to 3. 1In Fig. 1, 117
is a drive motor and 118 is a gear driven by drive motor-

117. 119 is a fan-shaped pivotable member with an arc-
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i nvention. Fig. 2 is a plan vieM/corresponding tgo Figure | but show ng the
tensioning mechanismin a released state. Fig. 3 gppgagis Ve 0t a
conventional apparatus in a state of |oading andg. ﬁigiﬁgﬁﬂl gﬁ%?a1 vi ew of
the apparatus shown in Fig. 3 in a state of unlgadin

29 NOV 1996
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shaped gear area 1l19a which engéges with gear 118. 120
is a pivot and is a centre of rotation of fan-shaped
pivotable member 119 and 121 is a guidé groove formed on
fan-shaped pivotable member 1189. 122 is a lever on
which pin 124 moving in guide groove 121 is fixed and
which rotates on pivot 125. 124 is a lever rotating on
pivot 125. 126 is a lever (pinch arm) on which pin 127
being in contact with lever 124 is attached and which
rotates on_pivot 128, 129 is a pinch roller fitted to
lever 126, and 130 is a capstan. 131 is a spring
interposad between levers 122 and 124. 132 is a pin
fixed on lever 124, and 133 is a spring which pulls lever
126 in the anticlockwise direction.

The operation of this apparatus will be described
below. In a state of unloading, each element is in the
position shown in Fig. 2 i.e. pin 132 and lever 122 are
in contact each other because of the extending force by
spring 131. Furthermore, pin 127 located at one end of
lever 126 is ip contact with lever 124 because of the
extending'force'by spring 133, while pinch roller 129 and
capstan 130 are not in contact each other. When drive
motor 117 rotates, its rétation is transmitted via gear
118 to gear area l1ll19a of fan-shaped pivotable member 119,
and fan-shaped pivotable member 119 rotates in the
anticlockwise direction on pivot 120 as shown in the
figure. Pin 123 which is engaged with guide groove 121

formed on fan-shaped pivotable member 119 then receives a
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An enbodi ment of the invention will be descri bed below with reference to
Figs. 1 and 2 which are
. ﬁEPLACE%EMT SHEET

29 NOV 1996
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force from the side walls of gulde groove 121 because of
the rotation of pivotable member 119. As a result,
lever 122 rotates in the anticlockwise direction on pivot
125 and pulls spring 131. Because of this extending
force of spring 131, lever 124 also rotates on pivot 125
in the anticlockwise direction, and presses pin 127.
Lever 126 then rotates on pivot 128 in the clockwise
direction, and pinch roller 129 comes into contact with
capstan 130.

As shown in Fig. 3, after contact of pinch roller
129 and capstan 130, fan-shaped pivotable member 119 and
lever 122 continue to rotate slightly. ﬁbwever, since
pinch roller 129 and capstan 130 are already in contact,

. lever 126 cannot rotate further on'pivot 128 in the
clockwise direction. Lever 124 therefore also cannot
move, and so the force exerted by spring 131 because of
further rotation of lever 122, after pinch roller 129 has
come into contact with capstan 130, is used to maintain
pinch roller 129 in contact with capstan 130.

In the above embediment, each component member has
been given the direction of rotation shown in the
figures, but is will be understbod that other direction
combinations are possible.

Also the embodimeht can be applied in case of
driving a tape tension arm and tape guide post arm.

The second embod:.ment of the invention will be

descrlbed below with reference to Figs. 5 and 6 which are
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plan views showing a tension armin states of

: . _ R RCEMENT BHE&Ta ing,
respectively. I dentical or equivalent elerepts~t+o—those1in {said
conventi onal apparatus shown in Figs.3 and 4 af I nunbers,

and their descriptions are therefore omtted.
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plan views showing a tension ar& in states of loading and
unloading, respectively. Identical or equivalent
elements to those in said conventional apparatus shown in
Figs. 7 and 8 are given identical numbers, and their
descriptions are therefore omitted. |

'In the figures, 511A is a tension arm which is
pulled in the clockwise direction by spring 515A
interposed between one end of tension arm 511A and
chassis 501. Transmission arm 540 supported rotatably on
chassis 501 through pivot 541 is pulled in the
anticlockwise direction by spring 542 ihterposed between
one end of transmission arm 540 and chassis 501. 543 is
a stopper mounted on chassis 501 for stopping
transmission arm 540. Fan~shaped pivotable member 545
with pin 546 is supported rotatably on chassis 501
through pivot 547. 599 is a gear which is driven by a
motor not shown and engages with gear portion 598 formed
on the periphery of pivotable member 545.

Now the operation will be described below. In
Fig. 5 which is a blan view showing a state of loading of
magnetic tape and tension arm, magnetic tape 550 is
located in a path where recording and playback can be
done. At the time of unloading, pivotable member 545 is
rotated in the direction of arrow E by a motor through
gear 599 and gear portion 598. Accordingly, pin 546
fitted on pivotable member 545 rotates in the direction

of arrow E, and transmission arm 540, engaging with pin
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direction by spring 515A interposed between nq&;g@gﬁ:&%ﬁ&ﬁieﬁ‘étﬁn. arm 511A and
chassis 501. Transm ssion arm 540 supported rptg@atabty-on Chadsiis 501
t hrough pivot 541 is pulled in the 29 NOV 1996

“1n the Figures, 511A is a tension arm which 2{5 cl ockw se
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546, rotates together with pin .546 .in the anticlockwise
direction because spring 542 pulls arm 540 in that
direction. When end 540a of transmission arm 540 engages
with the middle of tension arm 511A, tension arm 511A is
rotated on pivot 514 in the anticlockwise direction in
opposition to the force of sprin§ 515A which is weaker
than that of spring 542. Therefore, tension post 512 is
separated from magnetic tape 550 and comes into the
unloading state. Although pivotable member 545 rotates
further in the direction of arrow E, transmission arm
540 is kept in a specific position where it engages with
stopper 543. |

At the time of ioading, a motoi' is rotated and
pivotable member 545 starts to rotate through gear 599
and gear portion 598 in the direction of arrow F in Fig.
6. When pin 546 fixed on pivotable member 545 engages
with the middle of transmission arm 540, transmission arm
540 rotates on pivot 541 attached on chassis 501 in the
clockwise direction in opposition to the force of spring
542. Since pulled by spring 515A, tension arm 511A
rotates on pivot 514 fitted on chassis 501 in the
clockwise direction in accordance with the rotation of
end 540a of transmission arm 540 in the clockwise
direction. Therefore, tension post‘ 512 attached on
tension arm 511A engages with magnetic tape 550. When
end 540a is separated from tension arm 511A by further

rotation of transmission arm 540 in the clockwise
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anticl ockwi se direction by spring 542 interposed between one end of

transm ssion arm 540 and chassis 501. 543 is a stop nounted on chassi s
501 for stopping transm ssion arm 540. Fan- shaped pivot abl e nenber 545
wWith pin 546 is supported rotatably on chassis 501

13

H

direction, tension arm 511A stops in the state where the
tensions of spring 515A and magnetic tape 550 Dbalance
each other as shown in Fig. S. Thus the tension of
magnetic tape is controlled.

When the plane of pivotable member 545 is wide,
the degree of freedom toﬂattach pin 546 on the plate is
improved, so it can be located at the best position in

order to load tension arm 511A efficiently.

REPLACEMENT SHEET
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through. pivot 547. 599 is a gear which is driven by a nDtor'not shown and
engages with gear portion 598 formed on the periphery of pivotable member
545. Now the operation will be described bel ow In Fig. 1 whichis a

| an vi ew showi ng a state of | oadi f " "
P g oading o REPLACEMENT SHEET
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29 NOV 196
CLAIMS
1. A tape tensioning mechanism for a magnetic tape

recording and playback apparatus, the mechanism
comprising: |

a pivotable memberl(545,119) in the form of a fan
Shaped plate which is pivotable about a first pivot (547,
120); a first spring (515A, 131); and a tension arm
(511A, 126) which is pivotable about a second pivot
(514,128) to tension a tape by a tension post or pinch
roller (512, 129),'wherein fhe tension post or pinch
roller is separated .from the magnetic tape in a first
position and is urged against a magnetic tape (550) by
the first spring in a second position of the pivotable
member. ‘
2. A mechanism according to claim 1,-wherein the
pinch roller (129) urges the magnetic tape against a
capstan (130) in the second position.
3. A mechanism according to claim 2,'wherein the
plate portion of the pivotable member (119) has at least
one guide groove (121) and the mechanism further
comprises a first lever (124) and a movable member (122},
the movable member having a first pin (123) which engages
in thé guide groove (121) of the pivotable member (119)
wherein the first spring (131) is adapted to couple and

apply a tension between movable member (122) and the
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magneti c tape and tension arm nmagnetic tape 550 is located in a path where
recordi ng and pl ayback can be done. At the tinme of unloading, pivotable
menber 545 is rotated in the direction of arrow E.by.a-notorn.through gear
599 and gear portion S98. Accordi ngly, pin 54p RH%A”EML”TSHEFT

15 29 NOY %9

first lever (124).

4, A mechanism according to claim 3, wherein the
movable member (122). is pivotable about a third pivot
(125).
5. A mechanism according to claim 4, further
comprising a second. pin (127) which is attached on the
first lever (124) or the tension arm (126) for engaging
with the tension arm or first lever and a second spring
(133) for urging the tension arm (126) in such a
direction that the pinch roller (129) is separated from
the capstan (130).
6. A mechanism according to claim 5; wherein the
pivotable member (119), the moving member (122), the
first lever (124} and the tension arﬁ (126) are movable
between respecfive first positions and respective second
positions;

the arrangement being such that when the pivotable
member (119), the moving member (122), the first lever
(124) and the tension arm (126) are in their respective
first positions; fhe pinch roller (129) is separated from
the capstan (130), and;

when the pivotable member (119) is moved from its
first position to its second position, the moving member
(122) is moved from its first position to its second
position due to the gngagement between the guide groove
(121) aﬁd the first pin (123), the first lever (124) is

moved from its first position to its second position due

-
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f}tted cn pivotabl e nenber 545 rotates_in t he dir?@?iéﬁkM@&TaﬁﬂéFW
transm ssion arm 540, engaging with pin

29 NOV 1996

16

to the coupling by the first spring (131), the tension
arm'(126) is moved from its first position to its second
position due to the engagement between the second pin
(127) and the first lever (124), and the pinch roller
(129) is pressed against the magnetic tape which is
pressed against the capstan (130).

7. A mechanism according to claim 6§, wherein a third
pin (132) on fhe first lever (124) engageable with the
moving member (122) to limit the_rotation of the lever
(124) due to the force of the first spring (131), wherein
the third pin (132) and the moving member (122) are in
engagement with each other when the moviné member (122)
and the first lever (124) are in their respective first
positions, and the fhird pin (132) and the moving member
(122) are disengaged from each other when the moving
member (122) and the first lever (124) are in their
respective second positions, so that the force of the
first spring (131) is applied to the pinch roller (129)
without being i;mited by the engagement between the third
pin (132)'and the moving member (122).

8. A mechanism according to claim 6 or 7,lcomprising
meaﬁs (117,118) for rotating the pivotable member (119)
between its first position and its second position.

9. A mechanism aécording to claim 8, whereih the
device further comprises a gear portion (119a) formed on
the periphery of the pivotable member (119), and

a gear (118) which engages with the gear portion (119a)

Ul -

and



546, rotates together with-ptn—546 in the anti
spring 542 pulls arm540|nthat di rection.
ar m 540 engaget@h,y\gﬁehmﬂ@eﬁi @ of tension ar

rotated on pi vot\\“\‘“\“‘““\ ticlockw se dir

and drives the pivotable member (119), said gear (118)

' _direction because
eRERIEERERR QieciT pnsmi ssi on
FTTA—tenst+en-arm 511A i s

" %% Ny 1996

I,

17

forming part of said means for pivoting,thé pivotable
member (119).

10. A mechanism according to claim 1, wherein the
first spring (515A) pulls the tension arm (511A) in such
a direction that the tension post (512) engages with a
magnetic tape (550) and wherein the pivotable member
(545i is adapted to move the tensioﬁ arm (511A) in such a
direction that the tension post (512) is separated from
the magnetic tape in opposition to the force of the first
spring (515A).

11. A mechanism according to claim.lo, further
comprising a pin (546) attached to the pivotable member
(545), and a transmission arm (540) which moves the
tension arm (511A) in such a direction that the tension
post (512) is separated from the magnetic tape in
accordance with the engagement with the pin (546).

12. A mechanism according to claim 11, wherein the
transmission arm (540) is pivotable about a third pivot
(541), and is engageable with the pin {546) and the
tension arm (511A), and the device further comprises a
second spring (542) for urging the transmission arm (540)
in such a direction as to cause the tension post (512) to
be separated from the magnetic tape (550). |

13. A mechaniéin according to claim 12, wherein the
tension arm (S511lA), the first spring (515A), the

pivotable member (545), and the transmission arm (540)

RO




bpposi tion tothe force of sprimg 515A which_is weaker thapn_that of spring
542. Ther ef oLg o§ted512 I S separa qﬁhpﬂuggﬁwggggmg t ape 550 and

3 &egt '1i eQ’.
eonmes into the - #. Al though pivptgble—rerbe F rot at es
further in the qll ﬂﬁ row E, transm

S
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are movable between their respe;:tivé first positions and
their respective second positions, '

the arrangement being such that when the tension
arm (5117A), the first spring (515A), the pivotable member
(545) and the transmission arm (540) are in their
respective first positions, the tension post (512) is
separated from the magnetic tape (550), and when the
pivotable member (545) is moved from its first position
to its second position, the transmission arm (540) is
rotated from its first position to its second position,
due to engagement with _tl_xe pin (546), against the biasing
force of the second spring (542), and thé tension arm
(511A) is rotated from its first position to its second
position due to the biasing force of the first spring
{515A) so that the tension post (512) is urged against
the magnetic tape (550) due toc the force of the first
spring (5154).
14. A mechanism according to claim 13, wherein when
the pivotable memher (545) is moved from its second
position to ité first position, the transmission arm
(540) is rotated from its second position to its first
position, due to the force of the second spring (542),
the tension arm (511A) is rotated from its second
position to its first position, by enéagement with the
transmission arm (540) and overcoming the force of the

first spring (515A), so that the tension post (512) is

—_—

separated from the magnetic tape (550).. T
O g



540 Is kept in a S_peCI_LI_G——peS—ttlon where it engages with stop 543. At the

time of Ioad”ng a notor is rotated and pivotabl e nenber 545 starts to
rotate t hriougR se@emas &%{‘We ear portion 598 in the—direction—of—arrow F in

[ e

15. A mechanism according to claim 14, further
comprising means (599) for driving the pivotable member
(545) between its first and second pos1t10ns.

16. A mechanlsm according to claim 15, wherein the
mechanism further comprises a gear portion (598) formed
on the periphery of the pivotable member (545), and a
gear (599) which engages with the geé.r portion (598) and
drives the pivotable member (545), said gear (598)
form_ihg part of said means (599) for rotating the

rotating member (545).




5. Wen pin 546 fixed on pivotable menber 545 engages with the mddle of
transm ssion arm 540, transm ssion arm 540 rotates on pivot 541 attached on
chassis 501 in the clockw se direction in opposition to the force of spring
542. Since pulled by spring 515A, tension arm Sl | A

20

ABSTRACT

A TAPE TENSIONING MECHANISM

A tensioning mechanism for use in tensioning a
magnetic tape used in recording and ﬁlayback apparatus
employs a rotatably mounted fan shaped plate (119) with
an arcuate toothed edge region (119a) drivably engaged
with a drive gear wheel (118). A lever (122) carries a
pin (123) which is located in a guide groove (121) in the

- fan-shaped plate (119).  A pinch roller (129) is carried
at one end of an L-shaped pinch lever (126) which is
pivotably mounted and biased with a spring'(133) to bring
the rollér (129) away from a capstan (130). The lever
(122) is coupled to the other end of the pinch lever
(126) with the aid of another spring (131) and an
intermediate plate (124). As the gear wheel (118) is
driven the fan-shaped plate (119) rotates to displace the
pin (123) and the lever (122) and then the pinch lever
(126) to urge the roller (l12a) against the capstan (130)

and the roller (129) is then held by the other spring

(131).
FIGURE 1. REPLACEMENT SHEET l
29 NoOvV 1996
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rotéies on pivot 514 fitted on chassis 501 in the clockw se direction in
accordance with the rotation of end 540a of transmi ssion arm 540 in the
cl ockwi se direction. Therefore, tension post 512 attached on tension arm.

511A engages with magneti¢c tape 550. Wen

REPLACEMENT SHEET
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end 540a is separated fromtension arm S11A by further rotation of
transm ssion arm 540 in the clockw se
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- 10 - direction, tension arm511A stops in the state where the tensions of

" spring 515A and nagnetic tape 550 bal ance each other as shown in Fig. 1 .

Thus the tension of magnetic tape is controlled.

REPLACEMENT SHEET
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When t he pl ane of pi vot abl e menber 545 is w de, the degree of freedomto -
attach pin 546 on the plate is inproved, so it can be |ocated at the best
position in order to load tension arm Sl A efficiently.

FIG.s
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- 1l - CLAIMS 1. A tape tensioning nmechanismfor a magnetic tape
recordi ng and pl ayback

;__..-
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apparatus, said nechani smconprising a pivotable nenber (545) in t

of a fan shaped plate which is pivotable about a first pivot (547),

he form
a

tension arm (511A) which is pivotable, a first spring (515A) operably
connected to the tension arm (511A) and a tension post (512), provided on

ed froma

the tension arm (511A), wherein the tension postgrs er*t*hefh ]
magneti c tape (550) and inoperative or is urged agal nst:- éi““é Bl
6 i |
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magnetic tape (550) by the first spring (515A) and is operative to tension
the tape and the pivotable nenber (545) is provided with a device which
serves to nove the tension arm (51 IA) in such a direction that the tension
post (512) is separated fromthe nmagnetic tape i.0.0ppasition to the force
of the first spring (515A); characterised in thatgghactmpst emrarm (511A) is

pi vot abl e about a second pivot (514) spaced fro he P (547) and
7 29 NOV 1996
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the device conprises a pin (546) attached to the pivotable menber. -(.545) mandm -
a transm ssion arn(540) engageable with the pin (546)" V\Imch engages *th 3G

and noves the tension arm (511A) in such a di recti oh that* the:tensilof postd 4.
(512) is separated fromthe magnetic tape when the ‘(ransm SSI on arm (549}3 JA
free of engagenent, with the pin (546). 4 R d .4

REPLACEMENT SHEET
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A TAPE TENSIONING MECHANISM

The invention concerns a tape tensioning mechanism
for a magnetic taiie recording and playback apparatus with
a magnetic tape loading mechanism, in particular, a
helical scan system as used in a video tape recorder and
digitai audio tape recorder. |

In a conventional magnetic tape recording and
playback apparatus with a helical scan system, a rotating
drum equipped with a magnetic head device that has
‘rotating magnetic heads is, for example, installed on a
mechanical chassis in- a state coaxial with a fixed drum.
A magnetic tape is made to run along the peripheries of
these drums so that when the heads rotate at high speed,
recording tracks are formed at an inclined angle on the:
tape. In this way, signals may be recorded or played
back. _

In such a magnetic tape recording and playback
apparatus, there is provided a loading mechanism which
t'akes out the tape from a tape cassette, and winds it
around the drums automatically. This loading mechanism
comprises a loading block with tape guideé, such as a
return quide and an inclined guide which engage with and
lgz.xide' the magnetic tape.

The loading block may be driven by -a rotating iember

such as a loading ring which rotates so as to bring the



2. A nmechani sm according to claiml, wherein the transm ssion arm (540)
| s*pivotabl e about a third pivot (541), and the device further conprises a
second spring (542) for urging the transm ssion arm (540) in such a
direcfion as to engage with the tension arm (51 1A) to cause the tension
post (512) to be separated fromthe magnetjc tape (550).

tape from the cassette to a specific loading position
near the drums. The rotating member is driven by a
motor and the position of the loading block is detected
by a switch.

This magnetic tape recording and playback
apparatus also has a pinch roller pressure mechanism
which presses a pinch roller on a capstan. The pressure
mechanism may cocmprise a pinch #&:m which is for example
free to pivot at one end, the other end thereof being
fitted with the pinch roller, and the pinch roller being
pressed to the capstan by the action of a solencid or of
a control motor and cam.

In this apparatus, when the pinch rollier is
.pressed against the capstan (i.e_. when the pinch roller
is ON), the magnetic tape runs at a constant rate, and
when the pinch roller is released from the capstan (i.e.
when the pinch roller is OFF), the magnetic tape can be

moved in fast forward or rewind mode etc.

REPLACEMENT SHEET
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- 12 - 3. A mechani sm according to claim?2, wherein the tension arm (51
lA), the first

e

09 JAN 198

Figs. 3 and -éltare plan views of @
conventional magnetic tape récbrding apd playback
appoaratus in states of Loading ‘and unlocading,
raspectively, as disclosed in Utility ;'!qdel Application
Laid-Open No. 105938/1986. In the figures 501 is a
chassis, S02 andé S03 are guide gfoove.s formed on chassis
501, and 504 and 505 are tape loading blocks. 506 and
507 are stoppers for stopping tape loading blccks 304 and
505 at specific positions. 510 is a rotating drum, and
511 is a tension arm. 512 and 513 are a tens.ion post and
a pin attached to cne end and another of temnsion arm 511,
respectively. 514 is a pivot fixed on chassis 3501 for
pivotably supporting temsion arm 511. 515 is a spring
for pulling tension arm 511 in the anticlockwise
direction. Loading cam member 520 is driven by a motor
(not shown). The first sliding lever 521 has slots 524
and 525 in which pins S22 and 523 attached on chassis 501
.ar‘e inserted so that lever 521 can slide linearly on
ch;ssis 501. Lever 521 slides linearly in accordance
with rotation of loading cam member 520 because pin 526

fixed cn lever 311 engages with a cam groove (not shown)



spring (515A), the pivotable nenber (545), an Tanstt-ssioenR arm (540)
aré al " novabl e between first positions and spctrdApB¥iNs &L’ the
arrangenent bei ng such that when the tension aArim (511A), theifiJrst spring
(5 15A), the pivotable nmenber (545) and the transmgsgh 1998 M (940) .are in
their respective first positions, the tensionj ppst ( lg? I'S qedarated from
the magnetic tape -4 -

formed on loading cam member 520. The second sliding
lever 527 having rack 528 is mounted on lever 521 so as
to be slidable. Pinch arm 529 having pinch roller 531
is supported rotatably on chassis 501 through pin 530.
532 is a gear portion engaging with rack 528, and 533 is
a capstan mounted on chassis S01. Arm 534 having pin
534a engaging with groove 536 formed on lever 521 is
supported rotatably on chassis 501 through pin 535. 537
is a slidable lever of which one end is connectad with
arm 534 and another has slot 539 in which pin 538 fixed
on chassis 501 is inserted.

A transmission mechanism (not shown) is interposed
between loading cam member 520 and tape loading blocks
504 and 505, so that tape loading blocks 504 and 50S can
move according to rotation of loading cam member 520. |

The operagion.will be described below. In the
‘state of loading. shown.in Fig. 3 tape loading blocks 504
and 505 efigage with stoppers 506 and 507, pinch roller
831 is pressed on capstan 533, and a magnetic tape (not

| shown) is loaded in a specific path so that information
can be recorded and played back. At this time tension
arm S11 is located in the locading position so as to be
able to control a tensioﬁ of magnetic tape.

When unloading is started, loading cam member 520
is rotated by a motor, and in accordance with the
rotation, the first sliding lever 521 moves in the

direction of arrow A. Since gear portion 532 is engaging



(550), and when the pivotable nmenber (545) is noved fromits first position
to'its 'second position, the transm ssion arm (9485 TS -PWe - Its first
position to its second position, due to engage 'Paﬁ”ﬁ Ep e'éﬁﬁ 546) ,

agai nst the biasing force of the second spring{(%42), and the e§sion arm

(511A) is noved fromits first position t5)5t§ sdcapg pANiII®Nn{dle to the
bi asing force of the first spring (515A).s0 that ithe tension pgsf§ (512)

with rack 528, pinch arm 529 is rotated in the diréction
of arroﬁ B. Arm 534 is rotated by engagement between
pin S534a and groove 536, so lever 537 moves in the
direction of arrow C. When end 537a of lever 537
engages with pin 513 attached on tension arm 511, tension
arm 511 is rotated in the direction of arrow D. Also
tape loading blocks 504 and 505 are moved in the
directions of unloading by rotation of loading cam member
520 through transmission mechanism.

Rotation of loading cam member 520 brings the
unloading..state as .shown in. Fig. .4 where tape loading
blocks 504 and 505, and tension post 512 are located
inside of tape cassette 508.

Loading operation will be described below. The
operation is reverse to the unlocading one. Namely,
according to the rotation of a motof, tape loading blocks
504 and 505 moves along guide grooves 502 and 503, and
engage with stoppers 506 and_507, respectively; Also,
the first lever 521, arm 534 and lever 537 move in the
directions reverse to the unloading ones by the rotation
of loading cam member 520. Since pulled by spring 515 in
the anticlockwise direction, tension arm 511 is rotated
in the anticlockwise direction.while maintaining contact
‘between pin 513 and end 537a of lever 537. When tension
arm 511 reaches a specific positidn, end 537a is
separated from pin 513, so that tension arm 511 can

control a tape tension.



I s urged agai nst the nagnetic tape (550) due to the force of the first
spring (515A). 4. A nmechani sm according to claim3, wherein when the

pi vot abl e menber (545) is noved fromits second position to its first
position, the transm ssion arm (540) is noved §T Y sitionto
its first position, due to the force of theg se cﬁ‘{?l‘g‘ élh?cgﬂ 15) t he
tension arm (511A) is noved fromits secont popition to its fijst position,

by 09 JAN 1998
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The conventional magﬁetic tape recording and playback apparatus described
above suffers from problems arising as a result of the tension arm 511 being located far
from loading cam 520 which drives it, and the drive transmission mechanism from the
cam to the arm therefore needs many components such as levers. As a result, it is
difficult to ensure the precision of components or dimensional precision among many

‘components, and the structure also takes up too much space.

JP-A-61 1¢26655 describes a tape tensioning mechanism with a pivotable member
in the form of a fan shaped plate which is pivotable about a pivot, a tension arm which is
pivotable about the same pivot and a spring connected between the pivotable member
and the tension arm. A tension post on the tension arm serves to engage on a magnetic
tape and exert tension when the pivotable member is displaced along with the tension
arm. In this arrangement since the tension arm is linked to the pivotable member with 2
common pivot and a spring it is not possible to control the tension so effectively.

The object-of the invention .is to solve the problems stated above.

A further object of the invention is to provide a magnetic tape recording and
playback device which is thin and compact with more freedom in arrangement of the
components.

According to the invention and as is known from JP-A-61126655 there is
provided a tape tensioning mechanism for a magnetic tape recording and playback
apparatus, the mechanism comprising: a pivotable member in the form of a fan shaped

plate which is pivotable about a first pivot, a tension arm which is pivotable, a first spring



engagenment with the transm ssion arm (540) and overcom ng the force of the
fitst spring (515A), so that the tension post (512) is separated fromthe
magneti c tape (550). 5. A mechani sm according to claim4, further
conprisin the pivotable nenber (545) between its first and second positions

wherein the tension post is either separated from a magnetic tape and inoperative or is
urged against a magnetic tape by the first spﬁng and is operative to tension the tape and
the pivotable member is provided with a device which serves to move the tension arm in
such a direction that the tension post is separated from the magnetic tape in opposition to
the force of the first spring. In contrast to JP-A-61126655 and in accordance with the
invention the tension arm is pivotable about a second pivot spaced from the first pivot
and the device comprises a pin attached to the pivotable member and a transmission arm
engageable with the piﬁ which engages with and moves the tenmsion arm in such a
direction that the tension post is -separated from- tﬂe magnetic tape. when the .
transmission arm is free of engagement .witf.h the pin.

Reference with now be made to the accompanying figures wherein:

Fig. 1 is a plan view of a magnetic tape recording and playback apparatus
provided with a tensioning mechanism in accordance with an embodiment of the
invention.

Fig. 2 is a plan view corresponding to Figure 1 but showing the tensioning
mechanism in a released state.

Fig. 3 is a plan view of a conventional apparatus in a state of loading and.

Fig. 4 is a plan view of the apparatus shown in Fig. 3 in a state of unloading.



- 13 - 6. A nechani sm according to claimb5, hrREALACEMENT SBBY i|si ng a
gear portion (598) fornmed on the periphery of the[prvotabpre nenbgr (545),
and a gear (599) which engages 09 JAN 1998
-8 -
An embodiment of the invention will be ¢ i w_with reference

to Figs. 1 and 2 which are

plan views showing a tension arm in states of loading and
unlecading, respect'ively. Identical or equivalent
elements to those in said conventional apparatus shown in
Figs.3 and 4 are.given identical numbers, and their
descriptions are therefore omitted.

In the .gigures,‘.sna is a tension arm which is
pulled in the clockwise direction by spring S515a
interposed between one end of 'tension arm 511A and
chassis 501. Transmission arm 540 supported rotatably on
chassis S5S01 through' pivot 541 is pulled in the .
-anticlockwise direction by spring 542 interposed between
one end of transmission arm 540 and chassis 501. 543 is
a stop-.-_-_."j_‘mounted on chassis 501 for stopping
transmission arm 540. Fan-shaped pivotable member 545
with pin 546 is supported rotatably on chassis 501
through pivaot §47. 599 is a gear which is driven by a
motor not shown and engages with gear portion 598 formed
on the periphery of pivotable member 545.

Now the operation will be described below. In
Fig.1. which is a plan view showing a state of loading of
magnetic tape and tension arm, magnetic tape 550 is
located in a path where recording and playback can be
done. At the time of unloading, pivotable member 545 is
rotated in the direction of arrow E by a motor through
gear 599 and gear portiocn 598. Accordihgly, pin 546
fitted cn pivotable member 545 rotates in the direction

of arrow E, and transmissicn arm 540, engaging with pin



with the gear portion (598) and drives the pivot ablfepﬁenber (545) i1
(598) forming part of said nmeans (599) for rotiats

gear

menber (545). 7. A mechani sm accordi ng to any one {of,
wherein the first spring (515A) is weaker than thejs coQ\
A mechani sm according to any one of the prege_c_ii ng ¢l 4.5,

(543)

g=t=he—ptvotab

é iéﬂﬁ\ﬂia ( a3

St

546, rotates together with pin 546 in :ize anticlockwise
direction because spring 542 pulls arm 540 ia that
direction. When end 540a of transmission arm 540 engages
with the middle of tension arm 511A, tension arm 511A is
rotated on pivot 514 in the anticlockwise direction in
opposition to the force of spring 515A which is weaker
than that of spring S542. Therefore, tension post 5§12 is
separated from magnetic tape 550 and comes iatc the
unloading state. Although pivotable member 545 rotates
further in the direction of arrow E, transmission arm
540 is kept in a specific position where it engages with
stop 543.

At the time of loading, a motor is rotated and
pivotable membér 5485 starts to rotate through gear 599
and gear portion 598 in the direction of arrow F in Fig.
S. When pin 546 fixed on pivotable member 545 engages
with the middle of transmission arm 540, transmission arm
540 rotates on pivot 541 attached on chassis S01 in the
clockwise direction in opposition to the force of spring
542. Since pulled by spring 515A, tension arm S511A
rotates on pivot 514 fitted on ché.ssis 501 ian the
clockwise direction in accordance with the rotation of
end 540a of transmission arm 540 in the clockwise
direction. 'Therefore, tension post 512 attached on
tension arm S511A engages with magnetic tape 550. When
end 540a is separated from tension arm S11A by further

rotation of transmission arm 5S40 in the clockwise



is provided to engage with the transm ssion arm (540) when the transmn ssion
arm (540) engages with the tension arm (511A) to nove the latter to cause
the tension post (512) to be separ at ed fromthe tape (550). REPLACEMENT

SHEET
- 10 -
direction, tension arm S11A stops in the state where the
tensions of spring 515A and magnetic tape 550 .ba.lance
each other as shown in Fig. 1. Thus the tension of
magnetic tape is controlled.
When the plane of pivotable member 545 is wide,
the degree of freedom to attach pixi 546 on the plate is
improved, so it can be located at the best position in

order to load tension arm S511A effi'cientl_y.

| REPLACEMENT SHEET
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CLAIMS

1. A tape tensioning mechanism for a magnetic tape recording and playback
apparatus, said mechanism comprising a pivotable member (545) in the form of a fan
| shaped plate which is pivotable about a first pivot (547), a tension arm (511A) which is
pivotable, a first spring (515A) operably connected to the tension arm (511A) and a
tension post (512), provided 01; the tension arm (511A), wherein the tension post is
either separated from a magnetic tape (530) and inoperative or is urged against a
magnetic tape (550) by the first spring (515A) and is operative to tension the tape and
the. pivotable member (545) is provided with a device which serves to move the tension
arm (511A) in such a direction that the tension post (512) is separated from the magnetic
tape in t';pposiﬁon to the force of the first spring (515A); characterised in that the tension
arm (511A) is pivotable about a second pivot (514) spaced from the first pivot (547) and
the device comprises a pin (546) attached to the pivotable member (545) and a
transmission arm (540) engageable with the pin (546) which engages with and moves the
tension arm (511A) in such a direction that the tension post (512) is separate& from the
| magnetic tape when—:the'.-tr.ansm-i_ssion arm- (54_0) free of engagement .with -
the pin (546).
2. A mechanism according to claim I, wherein the transmission arm (540) is
‘pivotable about a third pivot (541), and the device further comprises a second .spring
(542) for urging the transmission arm (540) in such a direction.as to engage with the
tension arm (511A) to cause the tension post (512) to be separz;ted from the magnetic

tape (550). REPLACEMENT SHEET
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3. A mechanism mcordﬁg to claim 2, wherein the tension arm (511A), the first
spring (515A), the pivotable member (545), and the transmission arm (540) are all
movable between first positions-and second positions,

the arrangement being such that when the tension arm (511A), the first spring
(515A), the pivotable member (545) and the transmission arm (540) are in their
‘respective first positions, the tension post (512) is separated from the magnetic tape
(550), and when the pivotable member (545) is moved from its first position to its
second position, the transmission arm (540) is moved from its first position to its second
position, due to engagement with the pin (546), against the biasing force of the second
spring (542), and tﬂe tension arm (511A) is moved from its first position to its second
position due to the biasing force .of thé first spring (515A) so that the tension post (512)

is urged against the magnetic tapé (550) due to the force of the first spring (515A).

4, A mechanism according to claim 3, wherein when the pivotable member (545) is
moved from its second position to its first position, the transmission arm (540) is moved
from its second position to its first position, due to the force of the second spring (542),

the tension arm (511A) is moved from its second position to its first position, by
engagement with the transmission arm (540) and overcoming the force of the first spring

"(515A), so that the tension post (512) is separated from the magnetic tape (550).

5. A mechanism according to claim 4, further comprising ) ivi
REPLACEMENT SHEET
the pivotable member (545) between its first and second positidns
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6. A mechanism according to claim 5, and further comprising a gear portion (598)
formed on the periphery of the pivotable member (545), and a gear (599) which engages
with the gear portion (598) and drives the pivotable member (545), said gear (598)

forming part of said means (599) for rotating the pivotable member (545).

7. A mechanism according to any one of claims 2 to 6, wherein the first spring

- (515A) is weaker than the second spring (542).

8. A mechanism according to any one of the preceding claims wherein a stop (543)
is provided to engage with the transmission arm (540) when the transmission arm (540)
engages with the tension arm (511A) to move the latter to cause the tension post (512)

to be separated from the tape (550).
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ABSTRACT

A TAPE TENSIONING MECHANISM

A tensioning mechanism for use in tensioning a
magnetic tape used in recording and playback apparatus
employs a rotatably mounted fan shaped plate (119) with
an arcuate toothed edge region (119a) drivably engaged
with a drive geér wheel (118). A lever (122) carries a
pin (123) which is located in a guide groove (121) in the
fan-shaped plate (119). A pinch roller (129) is carried
at one end of an L-shaped pinch lever (126) which is
pivotably mounted and biased with a spring.(133) to bring
the roller (129) away from a capstan (130). The lever
(122) is coupled to the other end of the pinch lever
(126) with .the aid of another spring (131) and an
intermediate plate (124). As the gear wheel (118) is

| driven the fan-shaped plate (119) rotates to displace the
pin (123) and the lever (122) and then the pinch lever
(126) to urge tpe roller (l2a) against the capstan (130)
and the roller (129) is then held by the other spring
(131).

FIGURE 1.



