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CASSETTE HOLDER FOR RECORDING AND/OR REPRODUCING APPARATUS

The invention relates generally to a cassette holder for a
recording and/or reproducing apparatus. More specifically, the
invention relates to a cassette holder used for loading a tape
cassette in a r'eeerding and/or reproducing apparatus.

Generaliy, tape cassettes used for recording and/or

' reproducing apparatus, such as video tape recorders (VTRs) and.

digital audio tape recorders, have a front lid for covering a
through opening formed in the front portion of the tape cassette.
In the case of such a tape cassette, while it is not being uS_ed, the
front 1id closes the through opening to prevent magnetic tape housed
within the tape cassette from being exposed to the ontside, and when
it is used in the recording and/or reproducing apparatus, the front
lid opens the front through opening to allow a head drum of the

" apparatus to come into contact with the magnetic tape.
Figures 1(a) and 1(b) show a tape cassette A which has a front
‘'1id B pivotably supported thereon. In order to open and close the

front 1id B, a 1id opening member C projects upwards from the bottom
surface of a cassette loaded portion D. When the tape eassette A
supported on a cassette holder (not shown) moves from a position
shown in Figure 1(a) to_wabd a loaded position shown in Figure 1(b),
tne lid opening member C urges 'the pivotal free end portion of the
front 1id B upwards. When the tape cassette A reaches the loaded
position, the f‘ront lJ.d B beaches its open pos1t1on On the other
hand, when the tape cassette A returns from the loaded positmn
shown m Flgureﬂ(b) to the position shown in Figure 1(a), the front
1id B returns the closed position due to spring force applled
thereto by b1asing means (not shown), usually provided within’ the
cassette. . .

Figures 2(a)- to 2(c) shown another type of tape cassette E
which has a front 1id F pivotably supported thereon. The front lid
F is formed with 'a groove G on the outer surface thereof. In
addition, a 1id opening arm I is pivotably supperted on a cassette
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holder {(not shown). When the tape cassette E is inserted into the
cassette holder, the pivotal free.end pcrtion H of the 1lid opening
arm I engages ‘the groove G of_the front lid F as shown in Figure
2(a). As the tape cassette E is pushed to the position shown in
5 Figure 2(b) and further to the position shown in Figure 2(c), the
11d opening arm I rotates due to the thrusting force applied to the
tape cassette E, so that the front lid F is pulled by means of the
pivotal free end portion H of the lid opening arm I to move to its
open position. On the other hand, when the tape cassette E moves
10 from the position shown in Figure 2(c) to the position shown in
Figure'2(a), the front lid F returns its closed position due to
spring force applied to the lid opening arm I by biasing means (not

shown).
Either type of cassette holder must have specific members,
15 such as the 1id opening member C, the 1id opening arm I, the means
for applying biasing force to the front lid B, or.the means for
' applying biasing force to the lid opening arm I, so that the number
of parts'is increased. Therefore, there is a disadvantage in that
man-hours and cost of assembiy are increased. In addition, the
20 second type of cassette holder must have means for returning the
front 1id to the closed position, ‘there’ is a disadvantage in that
the cassette holders must have means for mcv1ng the tape cassette to
the cassette loaded position and for stably.holding the cassette at
the loaded position, and both types nf cassette holders require the
25 use of cassettes which have a bu%;tdin biasing means, such as a
spring for closing the cassette lid when withdrawn from the holder.
According to the invention there is provided a cassette holder
in a recording and/or reproducing apparatus for a magnetic tape
_ cassette which has a front pivotal closure member movable between a
30 closed position at which the front pivotal closure member covers a
' front opening of the magnetic tape cassette, and an open position at

which the front pivotal closure member opens the front opening, the
cassette holder comprising:
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holding means to receive and hold the magnetic tape cassette

at a fixed position within a cassette receptacle defined therein,
the holding means being movable between an ejected position at which
the magnetic tabe cassette can be inserted into and removed from the
holding means, and a loaded position at which cassette loading is
completed; ,

openxng'means to deflect the front pivotal closure member to
the open position depending upon movement of the magnetic tape
cassette toward the fixed position while the dpening means is in
contact with the front pivotal closure member; and

closing means to deflect the front pivotal closure member to
the closed position depending upon movement of the magnetic tape
cassette in a direction away from the fixed position while the
closing means is in contact with the front pivotal closure member.

Such a cassette holder for a recording and/or-reproducing
apparatus can itself cause a front lid of a tape cassette to be
opened when the tape cassette is inserted into the cassette holder,
and to be closed when the tape cassette is taken out of the cassette
holder, without‘neéessity of providing any moving parts or necessity
of providing members which must be attached directly to the
recdrding and/or reproducing apparatus.

Such a cassette holder can be used with cassettes in which no
internal biasing means is provided for the cassette 1id, can be
formed by way of drawing and can be relatively thick to provide
greét rigidity for increasing the strength énd life of the holder.

The cassette holder may be formed by combining two sheet metal

members with each other.
' Preferably, the opening means include an essentially circular-
arc shaped member integrally formed with the cassette holder, a free
end portion of the front pivotal closure ﬁember moving along the
circular-arc shaped member depending upon movement of thé magnetic
tape cassette toward the fixed position.

The invention is diagrammatically"_illustrated b& way of
example in the accompanying drawings, in which:-

[ R T
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Figure 1(a) and 1(b) are schematic views showing opening and
closing positions of a front lid of a conventional tape cassette;

Figures 2(a) and 2(c) are schematic views showing opening and
closing positions of a front 1lid of another conventional tape

5 caésette;

Figure 3 is a perspective view of a tape cassette which can be
applied to a preferred embodiment of cassette holder, according to
the invention;

Figure 4 is a horizontally taken sectional view of the tape

10 cassette of Figure 3;

Figures 5(a) and 5(b) are side plan views of the tape cassette
of Figure 3, which show opening and closing positions of a front 1lid
of the tape cassette;

Figure 6 is an exploded perspective view of a part of a

15 recording and/or reproducing apparatus including the preferred
embodiment of cassette holder, according to the invention;

Figure T is a perspective view of a gear base of the recording
and/or reproducing apparatus of Figure 6;

Figure 8 is a perspective view of the cassette holder shown in

20 Figure 6; |

Figure 9 is an exploded perspective view of thé cassette
holder of Figure 8;

Figure 10 is an entire plan view of the recording and/or
reproducing.apparétus_of Figure 6;

25 Figure 11 is a schematic view of the recording and/or
reproducing apparatus when a head drum unit is §ositioned.at a first
position; '

Figure- 12 is a schematic view of the recording "and/or
reproducing apparatus when the head drum unit is positioned at a

30 second ppsition;
. Figure 13 is a schematic view of the recording and/or
reproducing apparatus when the head drum unit is pqsitioned at a

third position;
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Figure 14 is a side plan view of main portion of the recording
and/or reproducing apparatus when the cassette holder is positioned
at an ejected position;

Figure 15 is a side plan view of a main portion of the
récording and/or reproducing apparatus when the cassette holder is
positioned at a cassette loaded position;

Figures 16(a) to 16(f) are schematic views of a cassette
holder, which show conditions of the front lid of the tape cassette
after the tape cassette is inserted into the cassette holder;

Figure 17 is a sectional view of head drum and gears on the
gear base of Figure 17;

Figure 18 is a schematic plan view of the recording and/or
réproducing apparatus when ﬁone of the opérating pushbuttons have
béen-operated;

Figure 19 is a schematic plan view of the recording and/or
reproducing apparatus when it operates in a recording and/or
reproduction mode;

Figure 20 is a schematic plan view of the recording and/or
reproducing apparatus when a STOP/EJECT button is pushed in the
recording ‘and/or reproduction mode;

Figure 21 is a schematic plan view of the:recording and/or
reproducing apparatus in an ejected condition;

Figure 22 is a schematic plan view of the recording and/or

‘reproducing apparatus when it operates in a rewind mode; and

Figure 23 is a schematic plah view of the recording and/or
reproducing apparatus when it operates in a fést-foruard mode.
e A cassette hdlder can be appiied to a recording' and/or
reproducing apparatus which is designed to record and reproduce a
novel, recently proposed magnetic tape cassette. o

Because of the rather complicated structure of the preferred
embodiments the: followmg disclosure will be made in terms of
separate groups ochomponents. Throughout the disclosure, the words
“front", “rear", "right", and "left" used with respect to the |
recording and/or reproducing apparatus mean the bottom and top, and
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the right and left sides respectively as viewed in Figure 10.
Magnetic Tape Cassette '
Referring now to the drawings, particularly to Figure 3, there
is shown a magnetic tape cassette 1 which has an essentially
rectangular box-shaped cassette casing 2. A pair of tape reels 3

‘onto which a magnetic tape 4 is wound, are rotatably housed within

the cassette casing 2. Each of the tape reels 3 has an engaging

bore 3a used for engaging a reel engaged shaft 16' or 16' of
recording and/or reproducing apparatus, which will be described
hereinafter. The upper and lower surfaces of the cassette casing 2
respectively have a pair of through openings 5 which face the
engaging bores 3a of the tape reels 3 respectively.

The cassette casing 2 has a pair of tape access openings 6
near the front-right and front-left corners of the cassette casing
2. The magnetic tape 4 supplied from one of the tape reels 3 goes
out of the interior of the cassette casing 2 through one of the tape
access openings 6, to travel along the front plate of the cassette
casing 2. Then, the magnetic tape 4 goes into the interior of the
cassette casing 2 through the other tape access opening 6, to be
wound onto the other tape reel 3.

The cassette casing 2 also has a drum head drum receiving
portion 7 between the tape access openings 6. The head drum
receiving portion 7 has a pair of contact surfaces 8 which are
designed to come inté contact ‘with a head drum of the recording
and/or reproducing apparatus to position the magnetic tape cassette
1 relative to the head drum, which will be deééribed.hereinlater.

A pair of pinch roller 9 are rotatably supported on the
cassetle casing 2 near the tape access openings 6. The magnetic
tape 4 is wound ontd these pinch rollers 9 to change its direction
so as to travel in front of the head drum receiving portion 7 along
the front plane of the cassette casing 2 while it is strained
between the pinch rollers 9.

The magnetic tape cassette'] has a front 1id 10 which covers
a front through opening formed in the front portion of the cassette
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casing 2. The front 1lid 10 is made of a resilient synthetic resin,
and generally comprises a cover plate portion 10a and a pair of side
pieces 10b of the front lid 10 are pivotably supported on the side
walls of the cassette casing 2 so that the front lid 10 can move
between a closed position shown in Figure 5(a) and an open position
shown by the full and/or dotted line of Figure 5(b).

As can be seen clearly from Figure 5(b), distances between a
pivotal axis 10¢ of the front 1id-10 and the front-upper and front-
lower corners of the cassette casing 2 are slightly greater than

‘distance between the pivotdl axis 10c and the centre of the cover

plate portion 10a. Therefore, in a case where the front 1id 10
moves between its closed and open positions, the cover plate portion
10a .can pass over the front-upper or front-lower edge of the
cassette casing 2 by being resiliently distorted to be slightly
arched. In addition, the front 1id 10 of the caésette can be locked
at its closed position without provision of biasing means within the
cassette.

Schematic Construction of Recording and/or
Reproducing Apparatus (Tape Player)

Referring to Figure 6, there is shown a recoi'ding and/or
reproducing apparatus, such as a tape plajer, to which the preferred
embodiment of a cassette holder can be applied. The recording
and/or reproducing apparatus includes a substantially rectangular
main chassis 11 and a sub-chassis 12 fixed to the main chassis 11.
The sub-chassis 12 is supported on the main cﬁassis 1i so as to be
arraﬁged parallel to-the plate portion of the main chassis 11.

A pair of reel tables, i.e. supply and take-up reel tables 13
and 1l are respectively arranged on the upper surface of the plate
portion of the main chassis 11 on the front-right and front-left

- sides of the middle thereof so as to be separated from each other by'

a predetermined distance. The reel tables 13 and 14 are rotatably
supported on the main chassis 11, and have respective reel table
gears 15 and 15' and the reel engaging shafts 16 and 16'. The reel
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engaging shafts 16 and 16' are respectively connected to the reel
table gears 15 and 15' so as to be rotatable by frictional force
caused therebetween.

The main chassis 11 is provided with a pair of vertiecally
eitending supporting pins i? which extend from the plate portion
thereof in a vertical direction, and a horizontally extending
supporting pin 17' which extends from a side wall thereof in a
horizontal direction. Each of the supporting p1ns 17 and 17'
comprises a small-diameter portion 17a or 17a', a thread groove
portion 17§_or 17b' formed on the tip portion of the small-diameter
portion 17a or 17a', and a shoulder portion 17¢ or 17¢' for
supporting the small-diameter portion 17a or 17a' thereon. )

The sub-chassis 12 has through openings 18 and 18' to receive
the small-diameter portions 173 and 17a' of the supporting pins 17
and 17', so that the sub-chassis 12 is supported on the Shoulder
portions 17¢ and 17'c. Lock nuts 19 are designed to engage the

" thread groove portions 17b and 17'b. Compression coil springs 20
are arranged around the small-diameter portions 17a and 17'a between
the sub-chassis 12 towards the shoulder portions 17c and 17'c of the
supporting pins 17 and 17' -

Since the sub-chassis 12 is mounted to the main chassis 11 by
spring force of the compression coil springs 20, even if the main
chassis 11 deforms by stress applied to the mechanical chassis, it
is possible to prevent the deformation of the the main chassis from
being' transmitted to the sub-chassis 12, so that the profile
regularity of the sub-chassis 12 can be easily'maintéined.

;.. The front portibn of the ‘sub-chassis 12 serves as a cassette
loading portion,.at which a magnetic tape cassette 1 is loaded.

A head drum unit 21 is supported on the upper surface of the
sub-chassis 12 so as to be movable in a longitudinal direction. - The
head drum unit 21 generally comprises upber and lower drums 24 and
25, and a middle rotary drum 22 arranged in a space formed between
the upper and lower drums 24 and 25. Mégnetic heads 23 are
supported on the outer periphery of the middle rotary drum 22. On
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a front portion 21a of the head drum unit 21, the distance between
the upper surface of the upper drum 24 and the lower surface of the
lower drum 25 is slightly smaller than the up-and-down height of the

~ head drum receiving portion-T of the tape cassette 1. In addition,

on the front portion 21a of the head drum unit 21, projecting edge

~ portions 24a and 25a are respectively formed on the lower edge of
the upper drum 24 and the upper edge of the lower drum 25 which

project outwardly. The distance between the projecting edge
portions 242 and 25a is slightly greater than ‘the width of the
magnetic tape 1.

The head drum unit 21 is -movable between a first position in

whlch a great part of the front portion 21a of the head drum unit 21

is received within the head drum receiving portlon 7 shown in Figure
11, a second position in which a small part of the front portion 21a
is received within the head drum receiving portion 7 shown in Figure
12, and a third position in which all of the front portion 21a is
arranged - outside of the head drum receiving portion 7 shown in
Figure 13.

When the head drum unit 21 moves to the first position, the
magnetic tape 4 is urged into the head drum receiving portioﬁ 7 by
means of the head drum unit 21 to be wound onto the head drum unit
21 at a predetermined tape-wrap angle. In this state, recording
and/or reproduction on the magnetic tape 4 is performed by means of
the head drum unit 21. _

When the head drum unit 21 moves-to the_;ecpnd position, the
magnetic tape 4 is wound onto the head drum unit 21 at a tape-wrap
angle émaller than the aforeﬁentioned-tape-wrap angle at which the
recording and/or reproduction are performed. In this staﬁe, the
recording and/or reproducing apparatus can selectively operafe a
fast-forward mode (FF mode), a rewind imnode (REW mode) or a search
mode, .

After the head drum unit 21 moves to the third position, the
tape cassette 1 can be taken out of the recordihg and/or reproducing
apparatus. '
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Cassette Loading Portion

Substantially the entire -front-half portion of the sub-chassis
12 serves as a cassette loaded portion 27, this refers to the
portion occupied by the cassette when the cassette is in a loaded or
er;gaged position,

Referring to Figure 10, a pair of through openings 28 are
formed in the front portion 12a of the sub-chassis 12 so as to be
sebarated from each other by a predetermined distance in a lateral
direction. The reel engaging shafts 16 and 16' of the _i'eel ‘table 13
and 14 pass through the corresponding through openings 28 to project
upwards from the upper surface of the sub-chassis 12.

"As shown in Figure 10, a play gear arm 29 is arranged on the

- upper surface of the main-chassis 11.

One end portion of the play gear arm 29 is pivotably supported
on a supporting shaft 1l4a of the reel table 14. On the pivotal free
end portion of .the play gear arm 29, a play gear 30 is rotatably
supported. The play gear comprises a large-diameter gear 30a and a
small-diameter gear 30b which are integrally formed with each other,
The small-diameter gear 30b always engages the reel table gear 15 of
the reel table 14.

The lower end of a supporting shaft 31 of the play gear 30 is
received in a circular-arc regulating groove 32 formed in the main

chassis 11. The centre of the circular-arc regulating groove 32

coincides with the supporting §haft 14a of the reel table . By
this regulating groové 32, the pivotal range of the play gear arm 29
is regulated. .

A tension sprmg 33 is stretched between the play gear arm 29
and the main chassis 11 so as to bias the play gear arm 29
counterclockwise as viewed in Figure 10. Therefore, when. the
bivotal free end portion of the play gear arm 29 is not urged from
behind, the play gear arm-29 is held at a position in which the
lower end of the supporting shaft 31 of the play gear 30 is in
contact with the rear end of the regulating groove 32.
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A FF gear arm 34 is also arranged on the upper surface of the
main chassis 11. A substantially middle portion of the FF gear arm
34 is pivotably supported on the supporting shaft 1lia of the reel
table 14. A FF gear 35 is rotatably supported on the rear end
portion of the FF gear arm 34, The FF gear arm 35 always engages a
small-diameter gear 15a of the reel table gear 15. The left edge of
the front end of the FF gear arm 34 extends in a rear-right

" direction to serve as a cam edge 36. A tension spring 37 is

stretched between the FF gear arm 34 and the main chassis 11 so as
to bias the FF gear arm 34 in a clockwise direction, as viewed in
Figure 10.

In addition, a REW gear arﬁ 38 is arrangéd on the upper
surface of the main chassis 11.. Substantially the middle portion of
the REW gear arm 38 is pivotably supported'on a supporting shaft 13a
of the reel table 13. A REW gear 39 is rotatably supported on the
rear end portion of the REW gear arm 38. The REW gear arm 39 always
engages the reel table gear 15'. The rlght edge of the front end
portion of the REW gear arm 38 extends in rear-left direction to
serve as a cam edge 40. A tension spring 41 is stretched between
the REW gear arm 38 and the main chassis 11 so as to bias the REW
gear arm 38 in a counterclockwise direction, as shown in Figure 10.

These gear arms 3% and 38 rotate by operating an operating

lever which will be described hereinafter, so that the recording

and{or reproducing apparatus can selectively operate in a FF mode,
a search mode and a REW mode in which the reel tables 13 and 14
rotate at a high speed. '

The cassette loaded portion 27 is provided with three cassette
supporting pins 42 which project upwards from the upper surface of
the sub-chassis 12. The tape cassette 1 is supported on the ubper
surfaces of the cassette supporting pins 42.. '

The cassette loaded portion 27 is also provided with a pair of
regulating pieces 43 which project vertically from the right and
left end of the front edge of the sub-chassis 12, respectively.

When the tape cassette 1 is loaded in the cassette loading portion
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27, the rear surface of the tape cassette 1 comes into contact with '
the regulating pieces 43 so that the tape cassette 1 can be
positioned in the main chassis 11.
' Cassette Holder
5 ' As shown in Figure 8, a cassette holder 44 generally comprises
a substantially rectangular cross-sectioned cassette holding portion
4l4a and a pair or arms 4i4b which extend rearwards from the rear ends
of both side wails of the cassette holding portion Hia. As can be
seen clearly from Figure 9, the cassette holder 44 'comprises upper
10 and lower sheet metal frame members U5 and 46.

The upper sheet metal frame member U5 has a sufficient
thiekness to retain 1ts rigidity. The upper sheet metal frame
member 45 generally comprises a roof frame portion 45a, a pair of
thrusting pieces 45b, a 1lid returning piece #5¢, a pair of arm

15 portions U5d and a pair of -connecting pieces 45¢. These portions
are integrally formed with each other. The roof frame portion U45a
is essentially a rectangular frame. The thrusting pieces USh extend
rearwards from the right and left end portions of the front edge of
a through opening of the upper frame portion 45a. The thrusting

20 ‘pieces 45b are arranged to be inclined so that the levels of the

' reér end portions thereof is slightly lower than that of the roof
frame pori:ion 45a, and the rear ends of the thrusting pieces U5b are
slightly bent upwards. The 1lid returning piece 45c extends upwards
from the fear'edg’e of the roof frame portion #5a other than at both

25 ends thereof. The front edge of the roof frame pc_srti_on I5a is
slightly bent upwards. The uppér edges of the front ends of the arm
portions 45d are réspéctively connected to the rear end portions of
the right and left edges of the roof frame portions 1!5; so that the

arm portions 45d extend rearwards. The connecting pieces 45¢ e;:i:end

_ upwards from the upper edges of the arm portions 45d at locations
neighbouring the roof frame portion 45a. The upper end portions of
the connecting pieces 45e are bent outwards. The side walls of the
connecting™ pieces 45e are formed with mounting opénings Isf,
respectively.
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The lower sheet metal frame member #6 is made from thinner
sheet metal material than that 6f the upper sheet metal frame member
45 in consideration of manufacturing operations, such as drawing.
The lower sheet metal frame member 46 generally comprises a bottom
plate portion 46a and a pair of side plate portions 46c. The bottom
plate portions 46a has a pair of through openings 46b which are
separated from each other by a predetermined distance in a lateral
direction. The front edge portion of the bottom plate portion 46a
is bent to be inclined slightly downwards. The side plate portions
46c extend upwards from both side edges of the bottom plate portion
U6a. Forward portions of the lower edges of the side plate portions
46c are integrated with the side edges of the bottom plate portion
46a. A pair of engaging pieces 46d extends upwards from the front
end portions of the upper edges of the side plate portions 46c. The
engaging pieces 46d each have a respective cut-out 46e which extends
along the upper edge of the correspondmg side plate portion 46¢.
Two connecting pieces 46f project upwards from the rear portions of
the upper edges of the side plate portions 46c. The upper end
portions of the connecting pieces 46f are bent outwards. The side
walls of the connecting pieces U46f have a mounting opening Ubg,
réspectively. In addition, a pair of circular arc-shapes guide
portions 46h is- formed on the rear edges of the side plate portions
46c so as to extend inwardly from the rear edges of the respective
side plate portions 46c.

As can be seen clearly from Figure 8, the upper and lower
sheet metal frame members 45 and 46 are connected to each other.
That is, the side plate por-tions L6c of the lower sheet metal frame
member U46 are arranged on the inner surfaces of the corresponding
arm portions 45d of the upper sheet metal frame member 45, and the
connecting pieces ‘ng are arranged on the upper surfaces of the
corresponding connecting pieces 46f. At this time, the cut-outs lice
of the lower sheet metal frame member 46 engage the roof plate
portion 45a of the .upper sheet metal frame member U45. Then, rivets
47 are passed through the mounting openings U45f and 46g facing each
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other, and peening of the rivets h? is.performed; In this way, two
sheet metal frame members 45 and 46 are connected to each other so

that the cassette holder 44 is formed. The arm portions 45d of the

cassette holder U4 are pivotably supported on supporting walls 48
and 49 (see Figure 6) which extend upwards from both side edges of
the main chassis 11, so that the cassette holder 44 can move between

~an ejected position as shown in Figure 14 and a loaded position as

shown in Figure 15.

When the tape cassette 1 is inserted into the cassette holding
port10n_ﬂ4§ when the cassette holder 4l is at the ejected position,
first, both end portions of the lower edge of the front 1lid 10 come
into contact with the guide portions 46h. When the tape cassette 1

is further urged into the cassette holding portion 44a, both end

portions of the front 1lid 10 of the cassetté are caused to move
upwards by means of the guide portions H6QJ so that the front lid 10
rotates to its open position. When-the front lid 10 reaches its
open position, the 1lid returning piece Nig‘formed on the rear edge
of the roof plate portion 45a of the cassette holding portion Ulia

almost comes into contact with the front lid 10. Therefore, when

the tape cassette 1 is taken out of the cassette holding portion
44a, the front 1id 10 is urged by the 1id returning piece 45¢ of the
cassette holding portion 4lia to return the lid 10 to its closed
position. _ '

As mentioned above, when the cassette holder 44 rotates
downwardly after the tape cassette 1 is inserted into the cassette
holding portion 4lia, the tape cassette 1 is loaded in the cassette
loading portion 27. That.ls, the reel engaging shafts 16 and 16' of
the reel tables 13 and 14 engage the engaging bores 3a of the tape
reels 3 of the tape cassette 1 via the through openings Ufb of.the
cassette holder 44, and the lower surface of the cassette casing 2

is supported on. the upper surfaces of the cassette supporting pins

42, _
Head Drum- Support

————————y—y
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Referring to Figure 6 a drum base assembly 50 on which the
head drum unit 21 is mounted, is supported on the sub—chassis 12 so
as to be movable in a longitudinal direction of the main chassis 11.
The drum base assembly 50 generally comprises a sliding plate 51 and
a'suppbrting block 52 fixed thereto, _

A pair of connecting pieces 53 project to the right from the
rear-right portion of the supporting block 52 and to the left from
the rear-left portion thereof, respectively. The sliding plate 51
has a cut-out 54 which extends rearwards. The rear-right and rear-
left corners of the sliding plate 51 are fixed to the connecting
piecés 53 of the supporting block 52. A pair of sliding members 55
made of a synthetic resin are fixed to the upper surfaces of the
connecting pieces 53. Each of the sliding members 55 has a sliding
groove 56 therein which opens outward. The sliding plate 51 also
have a cut-out 57 which extends rearwards from the central portion
of the front edge of the sliding plate 51 and is open forwardly.
The sliding plate 51 also has a long through opening 58 and another
through opening 59 both of which are arranged at locations °
neighbouring the front edge of the sliding plate 51 and extend in
longitudinal and lateral directions, respectively.

As shown in Figure 6, the sub-chassis 12 has a through opehing
60 which occupies a large part of the rear portion of .the sub-
chassis 12. The opposite side edges 61 of the through opening 60
extend in a longitudinal direction essentially parallel to each
other to serve as guiding edges. Rear portions 61a of the guiding
edges 61 project slightly in an inward diﬁection' so that the
distance bétween the rear portions 61a is substantially equal to the
distance between bottom.surfaces 56a of the sliding grooves 56, and
the distance between front portions 61b of the guiding edges 61 is
slightly greater than the distance between the bottom surfaces 56a
of the sliding grooves 56.

The sliding grooves 56 of the drum base assembly 50 slidably
engage the guiding. edges 61 of the sub-chassis 12. In addition,
guiding pins 62 and 63 fixed to-the sub-chassis 12 slidably engage
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the long through opening 58 and the cut-out 57, respectively. In
this way, the drum base assemblj 50 is supported on the sub-chassis
12 so as to be slidable in a longitudinal direction.

When the sliding grooves 56 engage the rear porjtions 61a of
thé guide edges 61, there is little possibility of lateral movement
of the drum base assembiy 50 since the guiding edges 61 are nearly
in contact with the bottom surfaces 56a of the sliding grooves 56.
On the other hand, when the sliding grooveS 56 engage the front
portions 61b, the drum base assembly 56 can move slightly in a
lateral direction since there is a slight space between the guiding
edges 61 and the bottom surfaces 56a of each of the sliding grooves

The head drum unit 21 is driven by means of a drum motor 6#.
The middle drum 22 and a rotor 64b are fixed to a rotating shaft 6ia
of the drum motor 64. A rotor magnet 64c is fixed to the rotor 6lb,
and a stator 6ld is arranged to face the rotor 6lpb. In addition, a
stator coil 6lie is arranged to face the rotor magnet blic, and a back
yoke blUf is fized to the rotating shaft 6ia so as to face the rotor
64b via the rotor 6id.

The lower end of the rotating shaft 64a which projects
downwardly from the lower end of the motor 64, is integrally formed
with a driving gear 65. A'gear base 66 is arranged beneath the drum
base asseﬁbly 50 so that the rear end portioﬁ of the gear base 66 is
fixed to the lower end of the supporting block 52 of the drum base
assembly 50. A transmitting gear 67 is arranged on the upper
surface of the gear base 66 to be rotatably sﬁpported on the gear

_base 66. The-transmifting gear 67 comprises a large-diameter gear

67a and a small-diameter gear 67b which are integrally formed. The
large-diameter gear 67a engages the driving gear 65. A pair; of
relay gears 68 and 69 are also arr:ariged on the upper surface of the
gear base 66 near the front end thereof. . _ '

The relay gears 68 and 69 are rotatably supported on the gear.
base 66 50 as to engage each othér. The relay gear 68 is used when
the magnetic tape 4 it.ravels forwards, and the relay gear 69 is used
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when it is rewound onto the reel table. These relay gears 68 and 69
will hereinafter be referred to as "FWD relay gear® and “REW relay
gear", _respectiveiy. The FWD relay gear 68 comprises a large-
diameter gear 68a and a small-diameter gear 68b which are
5 concentrically and integrally formed.with each other. The large-
diameter gear 68a of the FWD relay gear 68 engages the small-
diameter gear 6Tb of the transmitting gear 67 via a linkage gear 70
rotatably supported on the gear base 66. Therefore, when the drum
motor.rotates, the two relay gears 68 and 69 rotate reveréely to
10 each other. ' '
A capstan arm 71 is pivotably supported on the ﬁpper-drum 24
and the .gear base 66. The pivotal axis of the capstan arm 71
coincides with the rotation axis of the transmitting gear 67. The
pivotal free end portion of the capstan arm 71 rotatably supports a
15 capstan 72. The lower end portion of the shaft 72a of the capstan
72 is fixed to the centre of a capstan gear 73 which mates with the
small-diameter gear 67b of the transmitting gear 67, so that the
capstan 72 rotates by rotation of the drum motor 64. 4 tension
spring 74 is stretched between the capstan arm 71 and the drum base
20 50 so as to bias the capstan arm 71 in a counterclockwise direction,
as shown in Figure 10,
When the drum base assembly 50 moves forward and the head drum
unit 21 is positioned at the first position, the sliding grooves 56
of the drum base assembly 50 engage the front portions 61b of the
25 guiding edges 61, so that the drum base aséembly 50 can move
slightly in a lateral direction. Therefére, in a process in which
the pro jecting edge bortions 24a and 25a of the head drum unit 21
are urged to the contact surfaces 8 of the tape cassette 1, the head
drum unit 21 can adjust its position for itself. Therefore,.only
30 the accuracy of the contact surfaces 8 of the tape cassette 1 need
be considered, for the relative position between the magnetic tape
4 and the head drum unit to be accurately regulated.
In addition, when the head drum unit 21 moves toward the first
position, the capstan 72 comes into contact with the pinch roller 9
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of the tape cassette 1, which is arranged nearer to the tape reel 3

which engages the reel engaging shaft 26 of the take-up reel table

14, via.the magnetic tape Y, .and then, until the head drum unit 21
reaches the first position, the capstan 72 moves slightly in a
rearward direction relative to the tape cassette 1 so that the
tension spring 74 expands slightly. Therefore, the capstan 72 is
pressed against the pinch roller 9 via the magnetic tape by the
spring force of the tension spring T4.
Operating Mechanism

As can be seen clearly from Figure 18, a drum moving lever 75

is so arranged as to extend laterally. A sub_stantially middle

.;Sortion of the drum moving lever 75 is pivotally supported on the

main chassis 11. A connecting pin 76 projects upwards from the left
end portion of the  drum moving lever 75, and slidably engages the
through opening 59 of the drum base assembly 50. '

When the drum moving lever 75 rdtates, the connecting pin 76
moves in a substantially longitudinal direction of the main chassis
11, so that the drum base assembly 50 or the head drum 21 is
designed to move in a longitudinal direction. A thrusted portion
75a is formed on the front edge of the drum moving lever 75 on the
left side of the pivotal axis of the drum moving lever 75. A
stopper edge 75b is formed on the rear edge of the right end portioﬁ
of the drum moving lever 75, and a spring peg 75 is also formed on

~ the right end portion of the drum moving lever 75.

A PLAY Lever 77 is supported on the main chassis 11 so_'as to
be slidable in a longitudinal direction. The PLAY lever 77 has a
thrusting piece 78 which projects to the left from a substantially
middle portion thereof. The thrusting piece 78 has a thrqstihg edge
78a which extends in"a longitudinal direction at the left end
portion thereof. The PLAY lever 77 also has an arm piece' 79 which
projects to the left from a location neighbouring the front edge
thereof. The arm piece 77 hés a locked pin 79a which projects
vertically from the end portion thereof. The arm piece 77 has a
locked pin 79a which projects- vertically from the end portion
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thereof. In addition, the PLAY lever 77 haé a stopper piece 80
which projects to the right from a location neighbouring the rear
end of the right edge, a spring peg 81 which projects to the right
from the rear end of the right edge thereof, and a spring peg 82
which projects to the right from a location neighbouring the front
end of the right edge. Furthermore, a push-button 83 is attached to
the front end of the PLAY lever 77.

A tension spring 8Y4 is stretched between the spring peg 75¢c of
the drum moving lever 75 and the spring peg 81 of the PLAY lever 77
so that the drum moving lever 75 is biased in a counterclockwise
direction, as viewed in Figure 16. When no force for rotating the
drum moving lever 75 clockwise is applied thereto, the stopper edge
75b of the drum moving lever 75 is maintained in contact with .the
stopper piece 80 of the PLAY lever 77, so as to regulate the
position of the drum moving lever 75. In addiéion, a tension spring
85 is stretched between the spring peg 82 of thé PLAY lever 77 and
the main chassis 11 so that the PLAY lever 77 is biased in a forward
direction. '

19

As shown in Figure 18 when the PLAY lever 77 is not pushed,

20 the drum 'moving lever 75 is so arranged as to extend in a
" substantially right-and-left direction, so that the head drum unit

21 is.positioned at the second position. On the other hand, as

, shown in '-Figure 19, when the PLAY' lever 77 is pushed'rearwards, the
. right end of the drum moving lever 75 is pulled rearwards by means
25 of the PLAY lever 77 via the tension spring 84, so that the drum
moving lever 75 rotates in a counterclockwise direction, as shown in

Figure 19, whereby the head drum unit 21 moves to the first
position, i.e. the front position. Furthermore, before a iocg is

released, the PLAY lever 77 is held at the rear position shown in

30 Figﬁrg 19 by means of a lock  lever which will be hereinafter
described, so that the head drum unit 21 is held at the first
position.

& STOP/EJECT lever 86 is supﬁorted on the main chassis 11 on
the left side of the PLAY lever 77 so as to be slidable in a
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longitudinal direction of the main chassis 11. The STOP/EJECT iever
86 has a thrusting projection 87 which projects to the right from a
substantially middle portion of the right edge. The STOP/EJECT
lever is biased in the forward direction by a biasing means (not
stiown). The rear end edge of the STOP/EJECT lever 86 serves as a
thrusting edge 86a. Furthermore, a push-button 86b is attached to
the front end of the STOP/EJECT lever 86.

A lock lever 88 is arranged near the front edge of the main
chassis 11 so as to extend laterally, The lock lever 88 is
supported on the main chassis 11 so as to be slidable in the lateral
direction of the main chassis 11, and is biased to the left by a
biasing means (not shown). The lock lever 88 has a through opening
89 slightly to the right of the centre thereof. The through opening
89 extends in a longitudinal direction of the main chassis 11. The
right edge of the through opening 89 is formed with a thrusted edge
89a which extends to be inclined in a rear-left direction.

The thrusting projection 87 of the STOP/EJECT lever 86 is
arranged within the through opening 89 of the lock lever 88, and is
substantially in contact with a front portion of the right edge of
‘the through opening 89. When the STOP/EJECT lever 86 is pushed in
the rearward direction, the thrusted edge 89a of the lock lever 88
is urged rearwards by means of the thrusting projection 87, so that
the lock lever 88 is moved to the right against the biasing force

20

- applied thereto. On the other hand, when the STOP/EJECT lever 86

returns to its initial posxtion due to the blas1ng force applied
thereto, the lock lever 88 is moved to the left due to the biasipg
fopce applied thereto to return its initial position.

" The lock lever 88 has a projecting piece 90 which projects
rearwards from the right end portion thereof. The projecting piece
90 has a loeking claw 91 which projects to the left from the left
edge thereof

The rear edge 91a of the locklng claw 91 serves as a locking
edge which extends in lateral direction of the mechanical chassis
11, and the front edge 91b thereof serves as a thrusted edge which
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extends to be inclined in the rear-left direction.

While the PLAY lever 77 is positioned at the inactive, or not-
pushed position shown in Figure 16, the locked pin 79a of the PLAY
lever 77 is in contact with the front poi-tion of the thrusted edge
91§. When the PLAY lever 77-is pushed rearwards, the thrusted edge
91b of the lock lever 88 is urged rearwards by the locked pin 79a,
so that the lock lever 83 is moved to the right. Then, when the
PLAY lever 77 reaches the pushed position shown in Figure 17, the
locked pin 79a disengages from the thrusted edge 91b to be so
arranged as to face the locking edge 91a, so that the lock lever 88
is moved to the left by the biasing force applied. As a reéult, if
the force for urging the PLAY lever 77 rearwards is released, the
locked pin T9a engages the locking edge 91b of the lock lever 88, so
that the PLAY lever 77 is locked in the pushed position.

When the STOP/EJECT lever 86 is pushed rearwards after the
PLAY lever 77 is locked in the pushed position, the lock lever 88 is
moved to the right as mentioned above, and the PLAY lever 77
disengages from the locking edge 91a, so that the PLAY lever 77
returns to its not-pushed position due to the biasing force of the
tension spring 85. _

A supporting lever 92 is arranged between the PLAY lever 77
and the STOP/EJECT lever 86 to extend in a longitudinal direction of
the main chassis 11. The supporting lever 92 is supported on the
main chassis 11 so as to be slidable in a 1ongiﬁudina1 direction of
the main chassis 11, and is biased in the forward direction by
biasing means (not shown). The supporting le\'rer_‘ 92 has a stopper
edge 93 which is arrahged behind a stopper piece 94 slightly to the
rear of the centre of the left edge of the supporting lever 92. The
stopper piece 94, attached to the supporting lever 92, projects to
the left from a substantially central portion of the left edge of
the supporting lever 92. _

A relay lever 95 is pivotably supported on the stopper piece
94 of the supporting lever 92 at. a substantially central portion
thereof. The relay lever 95 extends in a substantially longitudinal
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direction of the main chassis 11. The relay lever 95 has a thrusted
piece 96 which projects downwards from the front end thereof, and a
thrusting piece 97 which projects upwards from the rear end thereof.

" The relay lever 95 also has a regulating piece’ 99 which extends

downwards from a substantially central position of the right edge of
a rear piece 98 of the relay lever 95.

In addition, the relay lever 95 has a spring peg 100 which
projects to the left from the left end of the thrusting piece 97.
A tenéion spring 101 is stretched between the spring peg 100 and the
spring peg 92a formed on the rear end of the supporting lever 92 so
that the relay lever 95 is biased clockwise as viewed in Figure 18.
Therefore, the relay lever'95 is positioned at a reiay position in
which the regulating piece 99 is in contact with the left surface of
the stopper edge 93 of the supporting lever 92 so as to cause the
relay lever 95 to extend in a substantially longitudinal direction
of the main chassis 11. ﬁhen the supporting lever 92 is positioned
at its forward position and ‘the reiay lever 95 is positioned at the
relay position, the thrusting edge 78a of the PLAY leﬁer 17,
positioned at the not-pushed position, is in contact'with the front
end of the regulating piece 99 of the relay lever 95.

When the.play lever 77 is moved toward its pushed position
from the aforementioned position, the regulating piece 99 of the

relay lever 95 is urged in a rear-left direction by means of the

thrusting edge 78a, so that the relay 1lever 95 rotates
countercloékwise against the spring force of the tension spring 101.
When the PLAY lever 77 is further moved rearwards, the regulating
piece 99 comes into contact with the holding edge T8b of the PLAY
lever 77 while the relay lever 95 is held at a non-relay position in
which the relay lever rotates slightly counterclockwise from the
relay position.

When the reiay lever 95 is positioned at the relay position,
the thrusted piece 96 thereof closely faces the thrusting edée 86a
of the STOP/EJECT lever 86, and the thrusting piece 97 thereof
closely faces the thrusted portion 75a of the drum moving lever 75.
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On the other hand, when the relay lever 95 is positioned at the non-
relay position, the thrusted piece 96 is offset to the righﬁ from
the movement locus of the thrusting edge 86a of the STOP/EJECT lever
86, and the_thrusting piece 97 is offset to the left from the
movement locus of the thrusted portion 75a of the drum moving lever
75.

In a case where the recording and/or reproducing apparatus
operates in the_recording and/or reproduction mode, when the PLAY
lever 77 is pushed causing the head drum unit 21 to move to the
first or forward position, when the STOP/EJECT lever 86 is pushed
rearwards in order to remove the recording and/or reproducing mode,
the loék lever 88 is moved to the left, i.e, toward the 1lock
releasing position while the thrusting edge 86a does not come into
contact with the thrusted piece 96 of the relay lever 95, the PLAY
lever 77 returns to its not-pushed position, so that the head drum
unit 21 returns to the second or rearward- position and the relay
lever 95 returns to the relay position.

On the other Hand, in a case where the PLAY lever 77 is
positioned at the not-pushed position, when the STOP/EJECT lever 86
is pushed rearwards, the thrusted piece 96 of the relay lever 95
positioned at the relay position is urged rearwards by means of the
thrusting edge 86a, so that the relay lever 95 is moved rearwards
together with the supporting lever 92. 'During this action, since
the thrusted portion 75a of the drum moving lever 75 is urged in a
substantially rearward direction by means of the thrusting piece 97
of the relay lever 95, the drum moving lever 75.rotates clockwise ag
viewed in Figure 18 dgainst'the spring force of the tension spring
84, so that the head drum unit 21 is moved to the third position.

‘In addition, locking of the cassette holder 44 due to the 1ocking

means (not shown) is removed, and the cassette holder 44 is moved to
the ejected position by the biasing means (not shown). When the
cassette holder U4 reaches the eject position, the drum base
assembly 50 is locked, so that the head drum unit: 21 is held at the —
third position until the cassette holder 44 returns to the loading
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position,

Furthermore, such a locking of the drum base assembly 50 can
be accomplished by various means. For example, the lock lever 88
may be formed with a locking claw to lock the STOP/EJECT lever 86 at
the pushed position, and a cam may cause the lock lever 88 to move
in a lock releasing dipection when the cassette holder 44 moves to
the loaded position. .

' A REW lever 102 is érranged on the left side of the STOP/EJECT
lever 86. The REW lever 102 is supported on the main chassis 11 so
as to be slidable in a longitudinal direction of the main chassis
11, and is biased in the forward direction by biasing means (not
éhown). The REW lever 102 has a locked piece 102a and a thrusting
piece 102b which project to the right. |

The lock lever.88 has a through opening 103 which extends in
a longitudinal direction of the main chassis 11 on the left side of
the through opening 89. The through opening 103 has a locking claw
104 which projects to the left from the right edge thereof. The
rear edge 104 of the.locking claw 104 extends in a lateral direction
of the main chassis 11 to serve as a locking edge, and the front
edge 104b of the locking claw 104 extends in a reér-left direction
to serve as a_thrusted edge.-

The locked piece 102a of the REW lever 102 is arranged within
the throﬁgh opening 103 of the lock lever 88. When the REW lever
102 -is positioned at the not-pushed‘position as shown in Figure 18,
the locked piece 102a is arranged in front of the locking claw 104,
i.e. the locked piece 102a faces the thrusted edge 104b. When the
REW lever 102 is pushed rearwards, the thrusted edge 104b of the
locking claw is urged rearwards by means of the locked piece 102a,
so that the lock lever 88 is moved to the right. Then, when the REW

lever 102 reaches the pushed position shown in Figure 22, the locked

piece 102a disengages from the thrusted edge 104b to be arranged '
behind the thrusted edge 104b, and the lock lever 88 moves to the

‘left due to the biasing force appliéd thefeto, so that the locking

edge 104a is arranged in front of the locked edge 104a is arranged
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in front of the locked piece 102a. As a result, if the force for
pushing the REW lever 102 rearwards is removed, the locked piece
102a engages the locking edge 104a, so tﬁét the REW lever 102 is
locked at the pushed position.

When the REW lever 102 moves from the not-pushed position to
the pushed position, the thrusting piece' 102b moves in the rearward
direction of the cam edge 40 of the REW gear arm 38 to allow the REW
gear arm 38 to rotaﬁe counterclockwise due to the spring force of
the tension spring 41, so that the REW gear 39 mates with the relay
gear 69. On the other hand, when.the REW lever 102 returns from the
pushed position to the not-pushed position, the thrusting piece 102b
urges the cam edge 40 of the REW gear arm 38 in the forward
directibn, so as to cause the REW gear arm 38 to rotate clockwise
against the spring force of the tension spring 41, so that the REW
gear 39 disengages from the relay gear 69.

A FF lever 105 is arranged on the left hand side of the REW
lever 102. The FF lever 105 is supported on the main chassis 11 so
as to be slidable in a lbngitudinal direction of the main chassis
11, and is biased in the forward direction by biasing means (not
shown). The FF lever 105 has a locked piece 105a which projects to
the right from a substantiall& central portion of the right edge of
the FF lever 105, and a thrusting piece 105b which projects to the
left from the rear end portion of the left edge of the FF lever 105,

The lock lever 88 has a through opening 106 which extends in
a longitudinal direction of the main chassis 11 on the left side of
the through opening 103. The through opening 166 has a locking claw
167 which projects to the left from the right edge thereof. The
rear edge 107a of the locking claw 107 extends in a lateral
direction of the main chassis 11 to serve as a locking edge, an& the
front edge 107b of the locking claw 107 extends in a rear-left
direction to serve as a thrusted edge.

The_locked'piéce 1052 of the FF lever 105 is arranged within
the fhrough opening 106 of the lock lever 88. When the FF lever 105
is poéitioned at the not-pushed position as shown in Figure 18,'the
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locked piece 105a thereof is arranged in front of the thrusted edge
107b of the locking claw 107, i.e. the locked piece 105a faces the
thrusted edge 107b. When the FF lever 105 is pushed rearwards, the
thrusted edge 107b of the locking claw 107 is urged by means of the
thrusted piece 1052 so that the lock lever 88 moves to the right.
Then, the FF lever 105 reaches the pushed position as shown in
Figure 23, the locked piece 105a disengages from the thrusted edge
107b to be arranged behind the thrusted edge 107b, and the lock
lever 88 moves to.the left due to the biasing force épplied thereto,
so that the locking edge 107a is'arranged in. front of the locking
piece 105§.' As a result, if the force for pushing the FF lever 105
rearwards is removed, the locked piece 105§_engages the locking edge
107a, so that the FF lever 105 is locked at the pushed position.
When the FF lever 105 moves from the not-pushed position to
the pushed position, the thrusting piece 105b moves in the rearward
direction of the cam edge 36 of the FF gear arm 34 to allow the FF
gear arm 34 to rotate clockwise due to the spring force of the
tension spring 37, so that the FF gear arm 35 mates with the relay
gear 68. On the other hand, when the FF lever 105 returns from the
pushed position to the not-pushed position, the thrusting piece 105b
urges the cam edge 36 of the FF gear arm 34 in the forward
direcbion, so as to cause the FF gear arm 34 to rotate
counterclockwise against the spring force of the tension spring 37,

. 8o that the FF gear 35 disengages from the relay gear 68.

- Operation .

The operation of a tape player to'which the described cassette
holder can be applied, is schematically described below.

In a case where the tape cassette 1 is. loaded in thé tape
player, first of all, the STOP/EJECT lever 86 is pushed. When this
lever is pushed, the thrusting edge 86a of the STOP/EJECT lever 86
pushes the thrusted piece 96 of the relay lever 95 reﬁrward; so that
the relay lever .95 moves rearward together with the supporting lever
g2. When the relay.lever 95 moves rearward, the thrusting piece 97
of the relay lever 95 pushes the thrusted portion 75a of the -drum

—
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- moving 75 rearward, so that the drum moving lever 75 rotates

clockwise. As a result, the drum base assembly 50 moves rearward,

so that the head drum unit 21 moves to the third position. When the
- head drum unit 21 moves to the third position the locking of the

cassette holder 44 is remo&ed, so that moves to the ejected position
as shown in Figure 21 by'means of the biasing means (not shown).

When the tape cassette 1 is inserted into the cassette holding
portion L4a of the cassette holder U4 positioned at the ejected
position, the front lid 10 of the tape cassette 1 moves to its open
position. Furthermore, the tape cassette 1 caﬁ be used upside down,
and if the tape cassette 1 is inserted into the cassette holding
portion llia upside down, the front lid 10 moves oppositely to assume
the open position as previously describéd. Recording on the
magnetic tape 4 is performed by forming an inclined recording track
on one of two regions which are formed by dividing the magnetic tape
4 into two regions in the lateral direction thereof, by so-called
helical scan. : '

When the cassette holder Ul into which the tape cassette 1 ié
inserted rbtates downwards to move the cassette loaded portion 27,
the tape cassette 1 reaches its loaded position. Since the locking
of the head drum unit 21 in the third position is removed when the
tape cassette 1 reaches its loaded position, the drum moving lever
75 rotates counterclockwise due to the spring force of the tension
spring 84 until the stopper edge 7TSb comes into contact with the
stopper piece 80 of the PLAY lever 77, so that the head drum 21
reaches the second position. This condition as showh'in Figure 18
is a stop condition (a stop mode). In this condition, the'relay
gears 68 and 69 are separated from the play gear 30, the FF gear 35
and the REW gear 39.

In this condition, when the FF lever 105 is moved to the
pushed position, as shown in Figure 23, the FF gear 35 mates with
the large-diameter gear 68a of the relay gear 68, and the drum motor
64 of the head drum unit 21 rotates. In this way, the FF mode in
which the reel table 14 rotates at a high-speed in the tape playing
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direction, is formed.

In the aforementioned stop éondition, when the REW lever 102
is moved to the pushed position, as shown in Figure 22, the REW gear
39 mates with the relay gear 69, and the drum motor 64 rotates. In
this way, the REW mode in which the reel table 13 rotates at a high-
speed in the tape rewind direction, is formed.

In addition, when the head unit 21 is positioned at the second
position, the magnetic heads 23 move while ﬁhey come lightly into
contact with the magnetic tape 4. Therefore, similar to the
aforementioned FF and REW modes, in the search mode the magnetic
tape .4 travels at high-speed while the magnetic heads 23 read
signals from the magnetic tape 4.

Furthermore, the operation mode of the recording and/or
reproducing apparatus can be directly changed into the
aforementioned high-speed travelling modes and search mode from
modes other than the stop mode. That is, since the lock lever 88 is
moved in the unlocking direction when the FF lever 105 or the REW
lever 102 is 'pushed, the preceding mode is removed, and the other
mode is engaged by pushing the FF lever 105 or the REW lever 102.

Next, when the PLAY lever 77 is moved to the pushed position,
the head drum unit 21 is moved to the first position as mentioned
above, and the small-diameter gear 68b of the relay gea‘r 68b of the
relay gear 68 mates with the large-diameter gear 30a of play gear
30. At this time, the play gear arm 29 rotates slightly clockwise
so that the tension spring 33 ex'pands, thereby the small-diameter
gear 68b of the relay gear 68 engages. As a résult, the drum motor
6ll rotates, and the reel table 14 rotates in the tape play
direction, so that the recording and/or reproduction i-s éngaged.

This recording and/or reproducing mode is removed when' the
STOP/EJECT lever 86, the REW lever 102 or the FF lever 105 is
pushed, and the operation mode of the recording and/or reproducing

apparatus is changed in accordance with operations of the respective
levers., } '
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CLAIMS

1. A cassette holder (44) in a recording and/or reproducing
apparatus for a magnetic tape cassette (1) which has a front pivotal

'5 closure member (10) movable between a closed position at which the
front pivotal closure member (10) covers a front opening (7) of the
magnetic tape cassette (1) and an open poéitiOn at which the front
pivotal closure member opens the front opening (7), the cassette
holder (U4) comprising;

10 _ holding means (44a) to receive and hold the magnetic tape
cassette at a fixed position within a cassette receptacle (U4a)
defined therein, the holding means (4l4a) being movable between an
ejectéd position at which the magnetic tape cassette can be inserted
into and removed from the holding means, and a loaded position at

15 which cassette loading is completed;

opehiﬂg means (46h) to deflect the front pivotal closure
member (10) to the open position depending upon movement of the
magnetic tape cassette (1) toward the fixed position while the
opening means is in contact with the front pivotal closure member

20 (10); and | |

closing means’ (Hsc) to deflect the front plvotal closure
member {(10) to be closed posipion depending upon movement of the
magnetic tape cassette (1) ina direction away from the fixed
position while the closing means (ﬁﬁg) is in contact with the front

25 pivotal closure member (iQY.

2,, A cassette holder according to claim 1, wherein the opening

means includes an essentially eircular-arc shaped member (46h)

integrally formed with the cassette holder (U44), a free end portion

30 of- the front pivotal closure member (10) moving along the circular-

~ arc shaped member (46h) depending upon movement of the magnetic tape
cassette (1) toward the fixed position.

<A 0
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3. A cassette holder according to claim 1, wherein the closing
means includes a plate member (#5¢) which is integrally formed with

the cassette holder (44) so as to project essentially perpendicular

to a major plane of the magnetic tape cassette (1) held at the fixed
position, and to face a free end portion of the front pivotal

-closure member (10) of fhe magnetic tape cassette held at the fixed
position, the plate member (45c) coming into contact with the free

end portion to deflect the front pivotal closure membéer to the
closed position when the magnetic tape cassette (1) moves away from
the fixed position to be taken out of the cassette holder (44).

. A cassette holder according to claim 2, wherein the closing
means includes a plate member (45¢c) which is integrally formed with
the cassette holder (l4li) so as to project essentislly perpendicular
to a major plane of the magnetic tape cassette (1) held at the fixed
position, and to face a free end portion of the front pivotal
closure member (10) of the magnetic tape cassette (1) held at the
fixed position, the plate member (HSE) coming into contact with the
free end portion to deflect the front pivotal closure member (10) to
the closed position ﬁhgp the magnetic tape cassette (1) moves away
from the fixed positioﬂf@q.pe taken out of the cassette holder (UYf).

5. A cassette holder accord1ng to claim 1, wherein the holding
means (44a) comprises at least two sheet metal members (U5, 46)

which are connected” to each other to define therein the cassette
receptacle. e : '

6. A cassette holder aécording to claim 5, wherein one (U5) of
the sheet metal members is thicker than the other (46) of the sheet
metal members.

‘7. A cassette holder according to claim Y4, wherein the holding

means (44a) comprises at least two sheet metal members (45, 46)
which are connected to each other to define therein the cassette

T
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receptacle.

8. A cassette holder according to claim 7, wherein one (U45) of
the sheet metal members is thicker than the other (46) of the sheet
metal members.

9. A cassette holder according to claim 7, wherein the circular-
arc shaped member (Hﬁh) is integrally formed with one (46) of the
sheet metal membebs, and the plate member (45¢) is integrally formed
with the other (45) of the sheet metal members.

10. A cassette holder according to claim 9, wherein a space to
receive therein the front pivotal closure member (10) of the
magnetic tape cassette arranged at the fixed position, is formed
between the plate member (45c) and the circular-arc shaped member
(46h).



