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3 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
5 invention relates to a cassette holder used for loading a tape
cassette in a r'eeerding and/or reproducing apparatus.
Generally, 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
10 . 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 oﬁtside, and when
it is used in the recording and/or reproducing apparatus, the front
15 lid opens the front through opening to allow a head drum of the
" apparatus to come into contact with the magnetie tape.
E‘igur'es 1(a) and 1(b) show a tabe 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
20 surface of a cassette loaded portion D. When the tape eassette A
| supported oh a cassette holder (not shown) moves from a position
shown in Figure 1(a) toward a loaded position shown in Figure 1(b),
the lid opening membet:.C urges 'the pivotal free end portion of the
front 1id B upwards. When the tape cassette A reaches the loaded
25 position, the f‘ront lJ.d B. t:eaches its open pos1tlon 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 blasing meap_s -(_not shown), usually provided within’ the
30 cassette. . o .
| 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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1
The |nventLgQ\LgL§Ees generally to a cassette holder for a recordi ng

and! or reproducing apparatus. Mre-specifically, the 5 I nvention

rel ates to- @hsgﬁée&gg hol der used for |oading a tape cassette in a
recordlng an giapparatus _ General ly, tape
cassettes WMWWO“ ng and/or , repr oduci ng apparatus, such
as video tape Rs) and . digital audio tape recorders
have:a front lid for covering a 10 tﬁiough opening fornmed in the front
portion of the tape cassette. In the case of such a tape cassette,
whjle it is not being used, the front lid closes the through opening
to prevent nagpgiddr gﬁ&esﬁeﬂsed When the wpshéass&m Eade1sRresl ged 'tagn bei ng
exposed to the outsi : I's used he recordi ng and/ or -

reproduci ng ap§aFzattg, halder ¢ th Pivyetal f"qel W%B@W@Wﬁé"ﬁ%ﬁt 13\ PBRAIAE openi ng
to allow a headrlr Urénghgds€he groove BPPATtAeUSrdn® LIITE adisho@dThakigupeth the

Wﬁg?etl(: tape. 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 1lid opening arm I, the means
for applying biasing force to the front 1lid B, or the means for
" applying biasing force to the 1lid 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 lld 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: '




Figures 1(a) and 1(b) show a tape cassette A which has a front
B pi vot-abty—supported—thereon. In order to open and cl ose the

s||d B, a_li
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shown in

I n nher C projects upwards fromthe bottom 20
ccl Blas BedR aded portion D. Wien the tape cassette A
E IEE il hol der (not shown) noves froma position

rd a | oaded position shown in Figure 1(b),

the |id opening nenber C urges the pivotal free end portion of the
-front lid B upwards. Wen the tape cassktte A reaches the |oaded 25
the front lid B [err]eaches its open position. On the other
hand, when the tape cassette A returns fromthe | oaded position

posi tion,

*shown in Figure 1
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ing means being movab pos 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; o ,

opening'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:-
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2(a) to 2(c) shown another type of tape cassette E
_fTUnT‘frd—F—prve%abky supported thereon. The front |id
m&ﬁp qfﬂfve G.on the outer surface thereof. 1In addi tion

T

T"T?‘{/ot ably supported on a cassette

[

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

Figure 7 is a pérspective 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
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;

Fiéure 11 is a schematic view of the recording and/or
reproducing apparatus when a head drum unit is §ositidned.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
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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hol der (not shown). Wen the tape cassette E is inserted into
cassette holder, the pivotal free.end portion Hof the lid
@lges the groove G of the front lid F as shown in
he tape cassette E is pushed to the position shown
d further to the position shown in Figure 2(c),
enlng arml rotates due to the thrusting force applied to
tape cassette E, so that the front lid F is pulled by neans of
pivotal free end portion Ho¥ the lid opening arm| to nove to
open position. On the other hand, when the tape cassette E noves

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
recording 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
reproducing apparatus when ﬁone of the operating pushbuttons have
been-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 séhematic plan view of the recqrding 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 fest-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



- . .
10 ~ fromthe position shown in Figure 2(c) to the position shown in
Fi gure 2(a), the front lid F returns its closed position due to

ts(Sh@eHa Regladed t he |id opening arm | by biasing nmeans (not
shovvn) Elther type of cassette hol der nust have specific
rrenbersl as the l'id opening menber C, the lid opening arml,

ying. biasing force to the front- lid B, or the

rreans for appl y| ng b| asi ng force to the lid opening arm1, so that
t he nunber of parts is increasegd. Therefore, there is a
di sadvantage in that man- hours and cost of assenbly are increased.
I-n addition, the 20 second type of cassette hol der must have neans for
returning thehe right andr bent $iddstiespérdi 41y S§§| vﬁ@ﬁécﬁ iRMpighRer®. is a
di sadvantage in that tﬁlgz 33 gl_{apg rs nmust have mans for noving
the tape cassette to 8 position and: for stably.

hol di ng the cas set&eéeratmg now to the drawings, particularly to Figure 3, there

ie shown a magnetic tape cassette 1 which has an essentially

5 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 cassett;e casing 2 has a pair of tape access openings 6

near the front-right and front-left corners of the cassette casing

15 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
20 wound onto the other tape reel 3.

10

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 fnto contact with a head drum of the recording

25 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
cassette casing 2 near the tape access openings 6. The magnetic
tape 4 is wound onté 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.

30

The magnetic tape cassette ] has a front 1id 10 which covers
a front through opening forméd in the front portion of the cassette



the |'oaded bositiun and—boeth types of cassette holders require the 25

use of ca t have a built-in biasing -nmeans, such as a
[ ShgéHmei"tkﬁﬁ?geft te |lid when withdrawmn fromthe hol der.

spring for _
According t mﬁHm m n tthere is provided a cassette hol der in a
recordi ng a i ng apparatus for a nmagnetic tape - cassette
whi ch has a front pivotal closure nenber novabl e between a 30 cl osed

position at which the front ‘pivotal closure nenber covers a . - front-
openi ng of the magnetic tape cassette, and an open position at :
whi ch the front pivotal closure nmenber opens the front opening, the
cassette hol deasimgndr i Theagdront 1id 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

5 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

10 ‘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

15 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
20 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

25 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 ﬁlate

30 port1on 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



3 v _ holding#means to receive and hold the magnetic tape

cassette at a fixed position within a cassette receptacle defined
[ eet Has Been Replaced

T

« 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

5 eitending supporting pins i7 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

10 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

15 - 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
20 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

25 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
30 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



t he hoI!iig~ﬁeans_bELng~ﬂanble bet ween an ej ected position at which

t he nagh ta e cassette can be inserted into and renoved fromthe 5
hol di ng ﬁ?’ mu eplad@d position at which cassette loading is

conpleted opening neans to deflect the front pivotal closure
menber to n position depending upon novenment of the magnetic

tape cassette toward the fixed position while the opening neans is -
in 10 contact with the front pivotal9 closure nenber; and
closing neans to deflect the front pivotal closure menber to t he

cl.osed position. dependi ng upon novenent of the nmagnetic tape
cassette in aadirosttfosbiam@la bf ovhet head drwml upiis 2 divewdistentehbetween

closing meansels, b CONAGL o bk biifer SN 2PLKR!AE EhAS Wi eEITRE tne 12

Such a casset for a recor or repro UCIH%‘ appar at us
can itself camradmno?ﬁt is isyighttly sma “ch'@e‘é*teeuﬂ-@néedwn eight of the

head drum receiving portion 7 o£ the tape cassette 1. In addition,

5 | 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
'prbject outwardly. The distance between the projecting edge
portions 24a and 25a is slightly greater than ‘the width of the

10  magnetic tape I.

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

which 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

15 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

20 magnetic tape 4 is urged into the head drum receiving portion 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. '

25 When the head drum unit 21 moves-to the second position, the
magnetic tape 4 is wound onto the head drum unit 21 at a tape-wrap
angle smaller than the aforementioned ‘tape-wrap angle at which the
recording and/or reproduction are performed. In this state, the
recording and/or reproducing apparatus can selectively operate a

30 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 recording and/or reproducing
apparatus. '



opened when the tape cassette is inserted into the cassette hol der,
and to becTiosed when the tape cassette is taken out of the .cassette

hol der, Wi Q.. MR aESHRpce®f Providing any noving parts or necessity 20

of providi n h nmust be attached directly to the

recordi ng a a"m EI ‘ng appar at us. Such a cassette

hol der can assettes in which no I nternal biasing
neans is provided for the cassette |id,10can be formed by way of
drawi ng and can be relatively thick to provide 25 great rigidity for

i ncreasing the strength and life of the hol der. The cassette
hol der may be forned by conbi rfasgettaol.osidéng Poetisn menbers w th each
ot her . . I | ' ntially
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hol der, a fréd@ serves 35eﬁd cas¥attenlepded heortdemt 2 Jbial refleps ube Hhenber
movi ng al ong pob€ion occupied by the cassette when the cassette is in a loaded or

5 engaged position,

Ref‘er.r_ing_, 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

10 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 . '

Cne end portion of the play gear arm 29 is pivotably supported

15 on a supporting shaft ilia 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

20 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 wit'h the supporting §haft 14a of the reel table . By

25 this regulating groové 32, the pivotal range of the play gear arm 29
is regulated. : _.

A tension spriﬁg 33 is stretched between the play gear arm 29
and the main chassié - 11 so as to bias the play gear arm 29
counterclockwise as viewed in Figure 10. Therefore, when. the

30 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.



CIrCULiE_aLeJﬂMﬂﬂﬂllﬂﬂﬂﬁﬂ dependi ng upon rmovement of the magnetic

tape cassette tomard the fixed position. The invention is
cet Reptedat ed by way of - exanpl e in the acconpanyi ng
eI

"

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

5 poftion 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

10 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

15 of the reel table 13. A REW gear 39 is rotatably supported on the
rear end portion of the REW gear arm 38. The REH gear arm 39 always
engéges the reel table gear 15'. The'right'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

20 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,

25 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

30 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



4 M \Frgmﬂea) and 1(b) are schematic views show ng opening

and Thls(ﬁh%H%@heQOEItlonS of a front lid of a conventional tape
cassette e§ures 2(a) and 2(c) are schematic views show ng
openi ng an M’ ﬂl”’ ng positions of a front |lid of another conventi onal

tape §'+ Figure 3 is a perspective view of a tape
cassette whi ch can be applied to a preferred enbodi mrent of cassette
hol def, according to the inventiogp

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 'compr-ises upper
10 and lower sheet metal frame members U5 and 46.

The upper sheet metal frame member U5 has a sufficient
thlekness to retain 1ts rigidity. The upper sheet metal frame
member 45 generally comprlses 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 45a so that the
arm portions 45d extend rearwards. The connecting pieces 45¢ e'xf.:.end

30 . . 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 bént outwards. The side walls of the
connecting™ pieces 45e are formed with mounting opénings Isf,
respectively.
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Figures 5(a) and 5(b) are side plan views of the
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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 l6a

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 cdrresponding .sidé plate portion 46¢.
Two connecting pieces 46f pro Jecﬁ 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 USe are arranged on the upper surfaces of the
corresponding connecting pieces 46f. At this time, the cut-outs 46e

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




Flgure 1Qh&§ an-entire view of the recordi ng and/ or

reprodUC| E&M f Figure 6; 25 . Figure 11 is a schematic
view of t it or reproduci ng apparatus when a head drum
uni-t i.s p flrst posi ti on; Figure- 12 is
a schenatlc V|em10 recordlng and/ or repr oduci ng appar at us
when t he “head drun1un|t Is positioned at a second positi-on;

Figure 13 is a schematic view of the ridcording and/ or reprodu0|ng
apparatus when the head drumunit is positioned at a third

esition; .
P 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
0 port10n_ﬂ4§ when the cassette holder Ul 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
5 upwards by means of the guide portions h6gJ 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
20 the tape cassette 1 is taken out of the cassette holding portion
4la, the front 1id 10 is urged by the 1lid returning piece 45¢ of the
cassette holding portion 4lia to return the lid 10 to its closed

w7

position. _
As mentioned above, when the cassette holder 44 rotates
25 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

30 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
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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
5 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-
10 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
15 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
20 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
25 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
30 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



reprodu0|ng apparatus when the cassette hol der is positioned
e ected—postti-on: _ Figure 15 is a side plan view of a

. recording and/or reproducing apparatus when the
te, « e Pﬁastsmenkmlm positioned at a cassette | oaded position;

are schematic views of a cassette hol der
E f the front Iid of the tape cassette after
t Heft dpe cassette is inserted into the caggette holder; 10 " Figure

sa sectional view of head drum and. gears on the gear - base of
rg_l? i Figure 18 is a schematic plan view of the recording
or twnﬁduwmm@paﬁmhyssmﬂm thencutebut 5, ombeéﬂmelpus mput t ons

hé recor di nggiaﬁ]ger attﬁe ’drum base assembly §0g r%uplp%rkgd %nst% m% t(::asgl gn view
12 so as to be slidable in a longitudinal direction.

When the sliding grooves 56 engage the rear portions 61a of

5" the guide edges 61, there is little possibility of lateral movement
of the drum base assemblj 50 since the guiding edges 61 are nearly
in contact with the bottom surfaces 56§'of the sliding grooves 56.

On the other hand, when the sliding grpoveé 56 engage the front
portions 61b, the drum base assembly 50 can move slightly in a

10 lateral direction since there is a slight space between the guiding

edges 61 and the bottom surfaces 56a of each of the sliding grooves

56. '

' 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

15 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 6lp. In addition, a
stator coil 6lie is arranged to face the rotor magnet blic, and a back
yoke 6Af is fized to the rotating shaft 6ia so as to face the rotor
64b via the rotor 6id.

20 - 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

25 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
’67?_ and a small-diameter gear 67Tb which are integrally formed. The
large-diameter gear 67a engages t.he driving gear 65. A pair; of

30 relay gears 68 and 69 are also arranged 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 s0 as to engage each othér. The relay gear 68 is used when
the magnetic tape 4.§ravels forwards, and the relay gear 69 is used



it operates in a recording and/or
reprod@ti on node; Figure 20 is a schematic plan view of the

recor dfng as Been Replaced, o y,0i ng appar at us when a STOP/ EJECT button is
pushedzi n lluemul H‘:or di ng and/ or reproduction node;
Figure 21 i il pl an view of the recording and/or

reproduci ng apparatus in an ejected condition; - Figure 22 is a
schematic plan view of the recordi ng andfor repr oduci ng appar at us
when it operates in a rewi nd node; and 25 ' Figure 23 is a
schematic plan view of the recording and/or repr oduci ng appar at us
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' 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 67b 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
5 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

10 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 ﬁ-oxh the left
end portion of the  drum moving lever 75, and slidably engages the

15 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

20 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.

25 & 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

30 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 has 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. '

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

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 17 is pushed'rearwards, the
right end of the drum moving lever 75 is pulled rearwards by means
of the PLAY lever 77'via the tension spring QM, 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 iock is
released, the PLAY lever 77 is held at the rear position-showﬁ in
Fig\lre_ 19 by means of a lock  lever which will be hereina_Lfter
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



wound, are rotatably housed wthin

the cofl e..c ach of the tape reels 3 has an engagi ng bore
3a use . ngﬁw& ac‘?é’ngaged shaft 16' or 16' of recordi ng
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The up of the cassette casing 2 - respectively
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= 5 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

10 supported on the main chassis 11 so as to be slidable in thg 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

15: 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

20 ‘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

 applied thereto. On the other hand, when the STOP/EJECT lever 86
25 returns to its initial posxtion due to the blaslng force applied
thereto, the lock lever 88 is moved to the left due to the biasipg
force 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
30 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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_ lever 77 is in contact with the front portion of the thrusted edge
5 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
10 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.
15 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
20 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
25 the main chassis 11, and is biased in the forward direction by
biasing means (not shown). The supporting lebep 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
30 . 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

5 downwards from a substantialiy 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

10 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

15 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

20 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 lever 95 rdtates

25‘ - 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

30 relay position.

' When the relay 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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shown by the full and/or dotted line of Figure 5(b). As can
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86, and the_thrusting piece 97 is offset to the left from the
5 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

10 first or forward position, when the STOP/EJECT lever 86 is pushed
rearwards in order to remove the recording and/or reproducing mode,
the lock lever 88 is moved to the left, i.e. toward the lock
releasing position while the thfusting edge 86a doeS”ﬁot come into
contact with the thrusted piéce 96 of the relay lever 95, the PLAY

15 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

0 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

5 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

10 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



10a can pass over the front-upper or front-lower edge of the
cassette caS|ng 2 by being resiliently distorted to be slightly 15
ar ched. pyl.RhaddistBeaiRepladete front |id 10-of the cassette can be | ocked

at its c‘ :W thout provision of biasing nmeans within the

cassette ‘m“ﬂl“mmm : Schematic Construction of Recording and/or
ReprodUC|ng Appar atus (Tape Pl ayer)

Referrlng to Figure 6, there is shown gy ecording and/ or

reproduci ng apparatus, such as a tape player, to.which the preferred

enbodi nent of a cassette hol der can be appli ed. The recording

and/ or reprodguwsitipnappar at us i ncl udes a substantially rectangul ar 25

mein chassis 11 angd,gnGHbrd, 58 8 rooulig SH &2 bl PRl aS08R%) Soldan
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
5 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
10 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
15 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
20 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,
25 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
30 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 applxed thereto, so that the locking
edge 104a is arranged in front of the locked edge 104a is arranged




The shbrehassfs—&2;+s—supported on the main chassis 11 so as to be

A pair

portion o

si des of the m ddl e thereof So as to be separated from each other

a(%dplate portion of the main chassis 11.

arrange a
g?P ee . supply and take-up reel tables 13
14 are re I anged on the upper surface of the plate 30

SSIS 11 on the front-right and front-1|eft

a predeterm ned distance. The reel tabkes 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

10

15

20

25

30

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

by

and



TMsmmﬂTﬁgg agi ng shafts 16 and 16' are respectlvely connected to the

r eel I rs 15 and 15' so as to be rotatable by frictional
forc ” t her ebet ween. - - The main chassis 11 is"
prOV|de r of vertically

- _ 26

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
5 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,
10 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
15 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
20 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.
25 ' - Operation
The operation of a tape player to whlch 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
30 - 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



5 ‘exiendi ng supporting pins 17 which extend fromthe plate portion
thergofc hEe"?Hﬁsﬁé ﬁépﬁ&h direction, and a horizontal ly extending

suppo ich extends froma side wall thereof in a

hotii- z ﬂm’aﬂ l“rwm Each of the supporting pins 17 and 17

conpri aneter portion 17a or 17a', a thread groove 10

portion 17b or  17b' formed on the tip portion of the smal | -di aneter

portion 17a or 17a', and a shoul der pgjtion 17c or 17c' for

supporting the small-dianeter portion 17a or 17a' thereon. The
sub-chassis 12 has through openings 18 and 18 to receive t he

~stal | - di afTEt@dviﬁQrVSOBéariaZ?d Ansb laxah Qﬁetm%9m§IMe@| us Bétdes  and
17", so that %ﬁ% §Ub c §SSIS“i€ 5 gﬂﬁgorted on %P 8 rd,

portions 17c® BotgeUibie $he P38 A F5FEb Y 3 é??@ﬁﬁé‘e?ﬁ‘éa

t hread groovso pbat ithehedd dranadnif 2. mo¥estbetdrel third polsi siuni. nghed Ghe are
arranged arogndy LG, SR 50 WBVR €6 AR thAS pdd R 18R %k 18155 Y6F the

5 cassette holder 44 is removed 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

0 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

5 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,

0 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

5 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.

0 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



the sub-chassis 12 towards the shoul der portions 17¢ and 17' ¢ of the 20

supporting pins 17 and 17'. Since the sub-chassis 12 is
nount ed tqtp,stgh@tpmiggenq&ag&%ﬁs 11 by spring force of the conpression
coil sprin the main chassis 11 deforns by stress
applied toﬁmmgmn’wﬂm chassis, it IS possible to prevent the
deformatio I n chassis from 25 being transmtted to the
seb- chassi s so that the profile .28 regularity of the sub-chassis
12 can be eaS|Iy mai nt ai ned. The front portion of the
sub-chassi s serves as a cassette | oadi ng portion, at which a
mignetic tape @égg‘é’t‘f’%'i sjforpedded. . A head drumunit 21 is

supported on the upnﬂrtmafaeﬁerm‘ioﬁéms% cond i%tién C ke ithe IREWSDeva® 102 be
rovabl 13 LR B B R4 o g B AT fehe,
rotary drum 22 39rmategotithrthe sqianegefaorﬁﬁedambtm;dnum motor 64 rotates. In
5 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

10 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
15 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.
20 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
25 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
64 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

30 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., } '



fr and | ower druns 24 and 25. Magnetic heads 23 are |
;a—Bﬁ_FHE‘BUFér‘perfﬁhery of the mddle rotary drum 22. On
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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 position depending upon movement of the
magnetic tape cassette (1) in” 7a direction away from the fixed
position while the closing means (uﬁg) 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



ortion 2la of the head drumunit 21, the distance
‘m@mface of the upper drum 24 and the | ower surface

5 its slightly smaller than the up-and-down hei ght
ceiving portion 7 of the tape cassette 1. In

on the front portion 2la of the head drumunit 21,
portions 24a and 25a are respectively forned on the

Fowerjedge of . t he upper drum 24 3hd the upper edge of the |ower drum
25 which pr oj ect outmardly The dlstance bet ween the projecting
edge portions 24 5a Is sl h reater than the wdth of the
10 magnetTt tap&agse e Kor3eF dceor b‘?u‘m pbgrein (theg e Bl e

bet ween a fi rséansolicludes alplate member (459) uhich 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
5 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 (45¢) 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
10 " 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
15 °  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
20 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)
25 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
30 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

[ M



which a great part of the front portion 21a of the head drumunit 21

iss received within the head drumreceiving portion
11,. a second position in which a small
is received within the head drumreceiving portion

12, and a third position in which all of the front portion 2la is
arranged outside of the head drumreceiving portion 7 shown in

7 shown in Figure
part of the front portion 2la 15
7 shown in Figure

.Figure 13. Wien the headgdrumunit 21 noves to the first
position, the 20 magnetic tape 4 1s urged into the head drum receiving
portion 7 by means of the head drumunit 21 to be wound onto the
‘head drum unddeeptacle. 21 at a predeterm ned tape-wap angle. In this
state, recording and/ or reproduction on the magnetic tape 4 is
performed by means of the head drumunit 21. 25 When t he

head drum ur8t 21a wayssttehdlaer 2Reordingo tl&in Tt Meherein one (45) of

10

15

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) 6f the
magnetic tape cassette arranged at the fixed position, is formed
between the plate member (45c) and the circular-arc shaped member
(46h).



foe 4 is wound onto the head drumunit 21 at a tape-wap (:S;)

angl e fer than the aforementioned tape-wap angle at which the

recor ( bnd/ or reproduction are perforned. In this state, the

recor gand/ or reprodUC|ng apparatus can selectively operate a 30

fast - kr d node (FF node), ‘a rewind node (REWnpde) or a search

node A After the head drumunit 21 noves to.the third
"Positi ¥t he tape cassette 1 ¥an be t aken- out of the recordi ng

ari d/ e~ pr oduci ng appar at us.

| ABSTRACT |
CASSETTE HOLDER FOR RECORDING AND/OR REPRODUCING APPARATUS

A cassette holder (44) in a recording and/or reproducing
5 . a;iparatus for a'magnetic tape cassette includes a pair of circular-
arc shaped members (U46h) which serves to deflect a front pivotal
closure member of a magnetic tape cassette to its open po;ition when
the magnetic tape cassette is inserted into the cassette holder (44)
to be disposed at a fixed position, and a plate member (45¢) which
10 serves to deflect the front pivotal closure member to its closed
position when the magnetic tape cassette disposed at the fixed
position is taken out of the cassette holder. The cassette holder
is formed by combining two sheet metal members (U5, U46) together.
One (46) of the sheet metal members is integrally formed with the
15 .eircular-arc shaped members (46h) and the other (45) of the sheet
metal members is integrally formed with the plate member (45¢c).
When the magnetic tape cassette is disposed at the fixed position,
the front pivotal closuré member is received within a space between
the circulér-ar_c shaped members (46h) and the plate member (45¢c).

&
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Cagsstte Loadlng Portion

10 3
Subst _|aIIy the entire front-half”portion of the sub-chassis
serveffias a cassette | oaded portion 27, this refers to the

occup®d by the cassette mhen the cassette is in a | oaded or

FIG.—i(a)'

| - FIG.1(b) 5
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fgaged position. 2/2Beferring to Figure 10, a pair of

5

t ir oug®peni ngs 28 are formed in the front portion 12a of the
sub-cEsi s 12 so as to be ." separated fromeach other by a

predej@m ned distance in a | ateral direction. The reel engaging
~shaft and 16' of the reel table 13 10 and 14 pass through the
corre di ng through openi ngs 28 to project upwards fromthe upper
surfaf of the sub-chassis 12. As shown in Figure 10, a play
~gear m29 is arranged on the - . upper surface of the main chassis"
11. ¥ One end portion .of the play gear arm 29 is pivotably
suppo¥ft ed 15 on a supporting shaft 14a of the reel table 14. On the -
pi votal free end portion of the play gear arm 29, a play gear 30 is
rotatably supported. The play gear conprises a’'large-di aneter gear
30a and a smal | -di anmeter gear 30b which are integrally forned with

each ot her.

FIG.3
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| 1 -di ameter gear 30b al ways engages the reel table gear 15 of 20

| table 14. _ Thd/8dwer end of a ‘supporting shaft 31 of -
the pBay gear 30 is received in a circular-are regul ating groove 32
g in the main ~chassis 11.. The centre of the circular-are _
regul ati ng groove 32 coincides with the supporting shaft 14a of the
reel table 14. By 25 this regulating groove 32, the pivotal range of
stretched between the pl ay_gear_ nd the main chassis 11 so

the play gear arm 29 |Eﬂ|ﬁ£ﬂ A tension spring 33.is
ri _

as to bias the play gear a n12§ n
Figure 10. = dheref<e 9 | on fof~ t he
2¥;129 S
r}ifig shaft

pl ay gear arm
hel d at a posi
31 of the play

- 30
2\,/’_ 3a
N 4
. /,6
6
_~10b
10b .
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FIG.6
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k4 .
A FF ggar arm34 is also arranged on,t he upper surface of the mai n

chassis 11. A substantially mddl e pd&/2Ron of the FF gear arm .34 is .
pi votably supported on the supporting shaft 14a of the reel tabl e
14. A FF gear 35 is rotatably supported on the rear end 5 portion of

the FF gear arm 34. The FF gear arm 35 al ways engages a

smal | -di aneter gear 15a of the reel table gear 15. The |eft 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 arm34 and the main chassis 11 so as 10

to bias the FF gear arm 34 in a clockwi se direction, as viewed in

Fi gure 10. _ In addition,-a REWgear arm 38 is arranged on the

upper

FIG.7
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& 'the main chassis 11 Substantlally the n1dd|e portlon of

t he FﬁNVgear arm 38 is pivotably suﬁﬁ??ted on a supporting shaft 13a 15
of the reel table 13. A REWgear 39 is rotatably supported on the

rear end portion of the REWgear arm 38. The REW gear arm 39 al ways

. engages the reel table gear 15'. The right edge of the front end
portion of the REWgear arm 38 extends in rear-left direction to

Serve as a camedge 40. A tension spring 41 is stretched between 20
the REWgear arm 38 and the main chassis 11 so as to bias the REW

gear arm 38 in a counterclockw se.direction, as shown in Figure 10.

These gear arns 34 and 38 rotate by operating an operating | ever
which will be described hereinafter, so that the recording and/ or
reproduci ng apparatus can sel'ectively operate in a FF node, 25 - a

search node and a REWnode in which the reel tables 13 and 14
rotate at a hi gh speed.

FIG.8S
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The céssette | oaded portion 27 is provided with-three cassette
supporting pins 42 which project upwgégs fromthe upper surface of
t he sub-chassis 12. The tape cassett i s supported on the upper 30

- surfaces of the cassette supporting pins 42. The cassette
| oaded portion 27 is also provided with a pair of regul ati ng
pi eces 43 which project vertically fromthe right and - | eft end of

the front edge of the sub-chassis 12, respectively. When t he tape
cassette 1 is loaded in the cassette |oading portion .

FIG.9
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12 27, the rear surface of the tape cassette 1 comes into contact

with . the regulating pieces 4%@@0 that the tape cassette 1 can be
positioned in the main chassis 11. I
Cassette Holder 5 As shown in Figure 8, a cassette holder 44
general ly conpri ses .
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a substantially rectangul ar cross-sgfa2 oned cassette hol ding portion

44a and a pair or arms. 44b which extend rearwards fromthe rear ends
of both side walls of the cassette holding portion 44a. As can be .
seen clearly fromFigure 9, the cassette holder 44 conprises upper 10

and | ower sheet netal frame nenbers 45 and 46.
metal frame menber 45 has a sufficient
Figidity. "The upper sheet netal frane
conprises a roof frame portion 45a, a pair of
alid returning piece 45c, a pair-of arm 15
connecting pieces 45e. These portions

each other. The roof frame portion 45a

frame. The thrusting pieces 45b r*si
left end portions of the front ege_'o -11

The upper sheet

thickness to retain its

menber 45 generally i
thrusting pi eces 45b,
portions 45d -and a pair of
are integrally fornmed with
is essentially a rectangul ar
rearwards fromthe right and
a through opening of the

upper franme porttromr—4Sa—the—thrusttna
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20 j pi eces 45b are arranged to be inclined so that the levels of the .
rear @nd portions thereof is slightlg/¢ower than that of the roof
franegporti'on 45a, and the rear -ends of the thrusting pieces 45b are

sllgh’ly bent upwards. The |id returning piece 45c extends upwards
from the rear edge of the roof frame portion 45a other than at both 25
ends thereof. The front edge of the roof frame portion 45a is
Slightly bent upwards. The upper edges of the front ends of the arm
portions 45d are respectively connected to the rear end portions of
the right- and | eft edges - of the roof frame portions 45a so that the
arm portions 45d extend rearwards. The connecting pieces 45e-extend 30
upwards fromthe upper edges of the arm portions 45d at |ocations

nei ghbouring the roof frane porthp=ﬂf T per end portions of

the connecting pieces 45e are bent ﬁdrjﬂe side wal I s of t he
connecting pieces 45e are forned w th nmounting openlngs 45f
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The | ower sheet netal frame nenber 4®/22 made fromthi nner sheet

metal material than that O the upper sheet netal frane nenber 45 in
consi deration of manufacturing operations, such as draw ng. The '
| ower sheet netal franme nenber 46 generally conprises a bottom5 pl ate
portion 46a and a pair of side plate portions 46¢c. The bottom - plate
portions 46a has a pair of through openings 46b which are separ at ed
from each other by a predeterm ned 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 10 46¢ extend
upwards from both side edges of the bottom plate portion 46a.

Forward portions of the | ower edges of the side plate poytions 46¢C
are integrated with the side edges of the botto(f\lm pI@e tion
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46a. A pair of engagi ng pieces 46d extends upwards fromthe front

entd portions of the upper edges of t3fe2si de pl ate portions 46¢c. The 15
engagi ng pi eces 46d each have a respective cut-out 46e which extends
al ong the upper edge of the corresponding side plate portion 46c.

Two connecting pieces 46f project upwards fromthe rear portions of

t he upper edges of the side plate portions 46¢c. The upper end - .
portions of "the connecting pieces 46f are bent outwards. The side 20
wal | s of the connecting pieces 46f -have a nounting openi ng 46g,
respectively. In addition, a pair of circular are-shapes guide
portions 46h is formed on the rear edges of the side plate portions

46¢c so as to extend inwardly fromthe reaC_Edue of -t he respective
seen clegnly from Fi gure

side plate portions 46¢c. 25 As can bg
8, the upper and | ower sheet netal franmpinengers 49 and 46 are
connected to each ot her. . g? &% (9] i _
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. t he side pl
6 are arrang
i ons 45d of

conned@Eng pi eces 45
corred@ndi ng connec

- 45a of the u
passed t hroug

ate portions 46c¢ of j§ | ower sheet netal frane
ed on the inner surfates of the correspondi ng

t he upper sheet metal frame nenber 45, and the 30
e are arranged on the upper surfaces of the

ting pieces 46f. At this tine, the cut-outs 46e

f ower sheet netal frame nember 46 engage the roof plate

pper sheet netal frame r 45. Then, rivets
h the nount [ Ql] n@asand 46g facing each

a4a  asp 99 asc 47 76 45d

! :4§14? (

%Ilg-llll‘lllslll.lll
- 46a i 46 I0b 10
46(;

FlG.is(b)'

|

2

FIG.16(c)

45c _ 4aeh a5d

a5 44 a7 10
s 45b { 45a -'

. ————

NEB

-This Sheet Has Been Rep

il




other"%nd peening of the rivets 47 igfeerformed. In this way, two
sheet @ietal frame nenbers 45 and 46 are connected to each other so
t hat

e cassette holder 44 is fornmed. The arm portions 45d of the

cassegge hol der 44 are pivotably supported on supporting walls 48 5 and
49 (sg} Fi gure 6) which extend upwards from both side edges of
__ | FIG. 16(d)

I0b
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‘the main chassis 11, so that the cas¥¢®e hol der 44 can nove between
an“ejected position as shown in Figure 14 and a | oaded p05|t|on as

shown in Figure 15. " When the tape cassette 1 is inserted into
t he cassette holding 10 portion 44a when the cassette holder 44 is at
the ejected position, first, both end portions of the | ower edge of
the front Iid 10 cone Into contact with the guide portions 46h. \Wen
the tape cassette 1 is further urged into the cassette hol ding
portion 44a, both end portions of the front Iid 10 of the cassette’
are caused to nove |5 upwar ds.by nmeans of the guide portions 46h, so
that the front lid 10 - rotates to its open position. Wen the front
lid 10 reaches its opengbosition, the lid returning piece 45c forned
on the rear edge of the roof plate portion 45a of the cassette
hol di ng portion 44a (__arnpst cofEs Tmo contact with the front lid 10.
Ther ef ore, when o \\\ \\/
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20 the tape cassette 1 is taken te2of the cassette hol di ng portlon
44a, the front lid 10 is urged by the lid returning piece 45c of the
cassette holding portion 44a to-return the lid 10 to its cl osed

posi ti on. As nentioned above, when the cassette hol der 44
rotates 25 downwardly after the tape cassette 1 is inserted into the
cassette hol ding portion 44a, the tape cassette 1 is loaded in the
'~ Ccassette . | oadi ng portion 27. That is, the reel engaging shafts 16
and 16" of the reel tables 13 and 14 engage the engagi ng bores 3a
of the tape reels 3-of the tape cassette 1 via the through openings
46b of the 30 cassette holder 44, and the |lower surface of the
cassette casing 2 S supporEEﬂ th per surfaces of the
cassette supporting pins I& ig Head

Drum Support

21 50
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Referrlng to Flgure 6 a drum base ass y 50 on which the head druh1"

unjt 21 is nmounted, is-supported on Sub-chassis 12 so as to be
movable in a Iongltudlnal direction of the main chassis 11. The drum
base assenbly 50 generally conprises a sliding plate 51 and 5 a
supporting block 52 fixed thereto. A pair of connecting pieces
53 project to the right fromthe 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- 10 | eft corners of the
sliding plate 51 are fixed to the connecting pi eces 53 of the-
supporting block 52. A pair of sliding nmenbers 55 - made of a
synthetic resin are fixed to the upper surfaces of the connecti ng

pi eces 53. Each of the sliding nenbers 55 has a sliding : groove 56

“therein which opens outward. The sp=d @Ginl@2dD1 al so
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15 * have a cut-out 57 which extends,rearwards fromthe central portion
of .the front edge of the sliding pIa@%ﬁgl and is open forwardly.

The sliding plate 51 also has a’l ong through openi ng 58 and anot her

t hrough opening 59 both of which are arranged at |ocations

nei ghbouring the front edge of the sliding plate 51 and extend in 20

| ongitudinal and | ateral directions, respectively. As shown
i.n Figure 6, 'the sub-chassis 12 has. a t hrough opening 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’
l-ongi tudi nal direction essentially parallel to each 25 other to serve
as guiding edges. Rear portions 6la of the gujiding. edges 61
project slightly in an inward direct|orll t.fé ihe di st ance

between the rear portions 6la is substantially equal to the
di stance between bottom surfaces 56a of the sliding grooves 56, and
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t he di'stance between front portions @28f - t he gui ding edges 61 is 30
slirghtly greater than the distance between the bottom surfaces 56a

of the sliding grooves 56. The sliding grooves 56 of the
drum base assenbly 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 : C

FIG.22
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16 the | ong through opening %@mgnd the cut-out 57, respectively.
In” this way, the drum base assenbly 50 is supported on the

sub- chassi s 12 so as to be slidable in a |ongitudinal direction.
When the sliding grooves 56 engage the rear portions 6la of 5 t he
gui de edges 61, there is little possibility of lateral novenent of

t he drum base. assenbly 50 since the guiding edges 61 are nearly : I n
On -

contact with the bottom surfaces 56a of the sliding grooves 56.
the other hand, when the sliding grooves 56 engage the front

FIG.23
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\\ portions 61b, the drum base assenbly 50 can %@vc :' ' "hf'v Lln_a 10

| at'er al ~eH=eeti-aa—Ss efre—ts—a—shi ght sp QHEEII‘lg SG
» edges 6fL anE‘EtPﬂ‘é‘Ct?éR t%{ﬁ%’{ﬁfa-c 56alof each Detcriptioni: paget. dowepaged ..x,
/56, |l Description ‘mgechead [P uni-t- 21 is drfi FeRlam(Sreanpagdd .3 dy pagdmlHT
64. [ Claim® ni duged gbut® PeAndta |r ot or 64b Deang@ﬁi paged ﬁptoa »/;u

4 hghy >/
shaft 647 Gwing(s) afagehe.-dtemardi-or-g4. A rotffoff Abgraet 64paged 4. Q&eg i
rotor 6HMN,Abstract :paged a..sttapaged64d..ijs aryanged to face the rotor

addi ti ofpA®E OF RECERTALOL..CQIL. 646 i|s arTanged i Gif Redifpiot magnet
64c, antaback YOKE 647 15 Tixed to o ﬂ“w“z{n "SI as
to face the IOl ofcasserre nobfiEh YoR delBronicOhurOR: replonucinG APPARATURC | Over
end of the rotati -

omthe
| ower end of the notor 64, is integrally forned with a dr|V| ng gear

65. A gear base 66 i} qniéHkieH FAAEES NenBRady R a cassette holder for a

recording and/or reproducing apparatus. More specifically, the
5 invention relates to a cassette holder used for loading a tape
cassette in a recording and/or reproducing apparatus.

Generally, 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

10 through opening formed in the front portion of the tape cassette.
In the case of such a tape cassette, while it is not being used, the
front 1id closes the through opening to prevent magnetic tape housed
within the tape cassette from being exposed to the outside, and when
it is used in the recording and/or reproducing apparatus, the fro_n£

15 lid opens the front through opening to allow a head drum of the
apparatus to come into contact with the magnetie tape.

Figures 1{a) and 1(b) show a tape cassette A which has a front
lid B pivotably supported thereon. In order to open and close the

. front 1id B, a lid opening member C projects upwards from t:he bottom
20 surface of a cassette loaded portion D. When the tape cassette A
- supported oh a cassette holder (not shown) moves from a position
shown in Figure 1(a) toward a loaded position shown in Figure 1(b),

the 1id opening member C urges the pivotal free end portion of the

front 1id B upwards. When the tape cassette A reaches the loaded

25 position, the front 1id B reaches its open position. On the other
hand, when the tdpe cassette A returns from the loaded position
showm in Figure 1{b) to the position shown in Figure 1(a), the front
1id B returns the closed position_ due to spring force applied

thereto by biasing means (not shown), usually provided within’the
30 cassette. '

Figures 2(a) to 2(c) shown another type of tape cassette E
which has a front lid 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 supported on a cassette
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he—-ear end portion of the gear base 66 is

SHEEE supporting block 52 of the drum base 25
assenbly 50}3 —t-t+figl gear 67 is arranged on the , upper

surface of 61t9 be rotatably supported on the gear

base 66. The [ ag 67 conprises a |arge-dianeter gear

67a and a s ' 67b which are integrally forned. The

| ar ge- di anet} s the driving gear 65. A pair of 30

rel ay gears . o arranged o@ 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 so as to engage
each ot her. Thédwolde¢mnglesho@d.i sWhepckhenbiape cassette E i dngexhedtinbot thee 4

travel s forvardgss@ftd hifaere!t¥ PRAtaPIres efldGfbrtion H of the 1id 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
1lid 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 othef hand, when the tape cassette E ﬁoves
10 from the position shown in Figure 2(c¢) to the position shown in
Figure 2(a), the front 1id F returns its closed position due to

spring force applied to the 1lid opening arm I by biasing means (not
shown).

"fixed to th§g

Either type of cassette holder must have specific mémbérs,

15 such as the 1id opening member C, the lid opening arm I, the means
for applying biasing force to the front lid B, or the means for
applying piasing force to the 1id 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
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 havé means for moving the tape cassette to
the cassette loaded position and:for stably holding the cassette at
the loaded position, and both types of cassette holders require the
25 use of cassettes which have a built-in biasing means, such as a
spring for closing the cassette 1id when-withdrawn from the holder.
. According to the invention there-is provided a cassette holder

in a recording and/or rebroducing_apparatus for a mégnetic tape
cassette which has a front piﬁotal closure member movable between a
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 pivotél'closure member opens the front opening, the
cassette holder comprising:

20

30
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und onto the reel table. These relay gears 68

. holding means to receive and hold the magnetic tape cassette
at a fixed position within a cassette receptacle defined therein,
the holeing means being movable between an ejected position at which
the magnetic tape cassette can be inserted into and removed from the

5 holding means, and a loaded position at which cassette loading is
completed;
- opening 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 opening means is in
10 contact with the front pivotal closure member; and
closing means to deflect the front pivotal closure member to
the closed position depending upon'mqvement-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.
15 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 necessity of providing any moving parts or necessity
of providing members which must be attached directly to the
recording and/or reproducing apparatus.

Such a cassette holder can. be used with cassettes in which no
internal biasing means {s provided for the cassette lid, can be
formed by way of drawing and can be relatively thick to provide
5 greét rigidity for increasing the strength and 1ife of the holder..

The cassette holder may be formed by combining'tuo sheet metal
members with each other.
' Preferably, the opening means include an eséentially circular-
arc shaped member integraliy formed with the cassette holder, a free
end portion of the front pivotal closure member moving along the
circular-arc shaped member depending upon movement of the magnetic
tape cassette toward the fixed position.

The invention is diagrammatically illustrated by way of
example in the accompanying drawings, in which:-



wi |1 herej

gear", ref WD relay gear 68 conprises a |arge-
di anet er ; smal | -di ameter gear 68b which are 5
concentri. |l ly formed with each other. The |arge-

dt anet er

di anet er nsmtting gear 67 via a |inkage gear 70
rot at ably he~gear base 66. Therefore, when the drum
notor rotat®s, the two relay gears 68 and 69 rotate reversely to 10

each ot her. A capstan arm 714is pivotably supported on the
upper drum 24 and the gear base 66. The pivotal axis of the capstan
arm71 coincides with the rotation axis of the transmtting gear 67.
The pi vot al fFigurent(a)oand dlbdbiare sehematdicani ensnsioing tapening, and

supports a 15 ¢10sifpPediticns of RCrrdMtCi1fBE £ Yohtéit 16hall Ripes Rakdetted Of

t he capstan .
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 tapé cassette vwhich can be
applied to a preferred embodimént 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 lid
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 7 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 thder shown in
20 Figure 6;

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

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

25 Figure 11 is a schematic view of the recording and/or
reproducing apparatus when a head drum unit is éositioned_ah 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 position; |
Figure 13 is a schematic view of the recording and/or

reproducing apparatus when the head drum unit is positioned at a
third position;



72 is fix Vo ; it a capétan gear 73 which mates with the
snal | - di ﬁgkqgﬁgﬁgg? . the transmitting gear 67, so that the
capstan 7p fotates by rotjtii on of the drumnotor 64. A tension

spring 74l ik Q7 MW7 bet ween the capstan arm 71 -and the drum base 20
50 so as fojbias the capst arm71 in a counterclockw se direction,
as shown {n=Frgure . When the drum base assenbly 50 noves

forward apd_the head drum | unit 21 is positioned at the first
position, the sliding grooves 56 of the drum base assenbly 50
engage the front portions 61b of the 25 5 guiding edges 61, so that the
drum base assenbly 50 can nove slightly in a lateral direction.
Therefore, in a process in whic the projecting edge portions 24a
and 25a of the head drigHeaith tisﬂs“e plan vigwofjmgdy %“?‘be°g&‘i‘ﬁa'tﬁ°°§ﬂl¥'¥8aces

8 of the tape camages @e%rodhbfhghﬁﬂﬁrabus when dwr&yéectcemomea jadperaitibied
position for i tsaetl f. jecgedef Of QoS only

Figure 15 is a side plan view of a main portion of the

5 recording 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 1id of the tape cassette
after the tape cassette is inserted into the cassette holder;

10 ' 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
reproducing apparatus when none of the operating pushbuttons have
been operaced; '

15 Figure 19 is a schematic plan'vieu 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

20 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

25 Figure 23 is a schematic plan view of the recording and/or
reproducing apparatus when it operates in a fésb—foruard mode.

A cassette holder can be applied to a recording and/or
_reproduclng apparatus which is designed to record and reproduce a
novel, recently proposed magnetic tape cassette.

30 ‘Because of the rather complicated structure of the preferred
embodiments the- following disclosure will be made in terms of
separate groups of.components. Throughout the disclosure, the words
“front", “reér“, “right", and "left" used with respect to the
recording and/or reproducing apparatus mean the bottom and top, and



30 \ e contact surfaces 8 of the tape cassette 1 need
beé consf - ative position between the magnetic tape

4 and t e 0 be accurately regul at ed. In
additio umunit 21 noves toward the first

positio fomes into contact with the pinch roller 9

the capstan 79

s ——

D —
————

the right and left sides respectiveiy as viewed in Figure 10.
' Hagnetic Tape Cassette
Ref‘erring now to the drawings, particularly to Figure 3, there

is shown a magnetic tape cassette 1 which has an essentially

5 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. FEach 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. T!_le upper and lower surfaces of the cassette casing 2
respectively have a pair of through opénings 5 which face the
engaging bores 3a of the tape reels 3 respectively.

10°

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 interfor 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
20 wound onto the other tape reel 3,

15

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 into 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 deseribed hereinlater.

A pair of pinch roller 9 are rotatably supported on the
cassette casing 2 near the tape access openings 6.

25

‘The magnetic
tape 4 is wound onté 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.

30

The magnetic tape cassette 1 .has a front 1id 10 which covers
a front through opening formed in the front portion of the cassette



18 of the.t

ssette 1, which is arranged nearer to the tape
reel 3 DY A W . s the reel engaging shaft 26 of the take-up reel
tabl e RF % SVt e ghetic tape 4, and then, until the head drum unit
21 reache st position, the capstan 72 noves slightly in a 5
rearwar @ di &ZQM%%I afije to the tape cassette 1 so that the

t ensi on sbilnq 74 _expanysi slightly. Therefore, the capstan 72 is
pressed|agal nst the pinchlroller 9 via the magnetic tape by the
spring florce of the—tenst+obn spring 74. 7

casing 2. The front 1id 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 1id 10 are pivotably supported on the side

walls of the cassette casing 2 so that the front 1id 10 can move

5 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 10c of the front 1id-10 and the front-upper and front-

lower corners of the cassette casing 2 are slightly greater than

10 ‘distance between the pivotal 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 frbnt—upper. or front-lower edge of the
cassette casing 2 by being resiliently distorted to be slightly

15 arched. In addition, the front 1id 10 of the cassette 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 recording and/or
reproducing apparatus, such as a tape pla)}er, to which the preferréd
embodiment of a cassette holder can be applied. The recording
and/or reproducing apparatus includes a substantially rectangular
25 main chassis 11 and a sub-chassis 12 fixed to the main chassis 11.

The sub-chassis 12 is supported on the main chassis 11 so as to be
arrange&_parallel to-the plate portion of the main chassis 11.

A pair of reel tables, i.e. supply and take-up reel tablgs 13

and 14 are respectively arranged on the upper surface of the plate

30 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

20
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As can be seen clearly fromFigure 18, a

dr um no rarflayes IS so arranged as to extend laterally. A
subst ant) a I portion of the drumnoving |lever 75 is

pi yot al | mai n chassis 11. A connecting pin 76
projectsju : e |l ef-t end portion of the drum noving |ever
75, and Ildably engages the 15 -t hrough opening 59 of the drum base
assenbly en the drumnoving | ever 75 rotates, the
connecting pin 76 noves in a substgntially |ongitudinal direction
of the main chassis 11, so that the drum base assenbly 50 or the
head drum 21 is designed to nove in a longitudinal direction. A

thrusted porti oenga@ing shdBes i1§ &mt M6¢ are rbspelct DVl yedgmedted e ElidimedDVi Ng
| ever 75 on the

ovar 75, a | tavle sgorg Torenl 08 Jao, iCed g kBB o nbBelpaRl R
ri ght end portieaused therebetween.
The main chassis 11 is provided with a pair of vertically
5 eibendlng supporting pins 17 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 pins 17 and 17!
comprises a sméll-diameter portion 17a or 17a‘', a thread groéve
10 portion 17b or 17b' formed on the'tip portion of the small-diameter
portion 17a or 17a‘', and a shoulder portion 17¢ or 17c' 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 portioms 17_&_1_ and 17a' of the supporting pins 17
15 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 17¢ and 17'c of the
20 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
25 being transmitted to the sub-chassis 12, so that the profile
regularity of the sub-chassis 12 can be easily' maintained,
The front porti'on 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
30 sub-chassis 12 so as to be movable in a longitudinal direction. - The
head drum unit 21 generally comprises upper and lower drums 24 and
25, and a middle rotary drum 22 a'rranged in a space formed between
the upper and lower drums 24 and 25. Magnetic heads 23 are
supported on the outer periphery of the middle rotary drum 22. On



of t-h¢REPLACEMBENTGSHEEE| 75, and a spring peg 75 is also forned on

the ritg I of the drumnoving |ever 75. 25 A PLAY
Lever }7 i§7smN) dfoh the main chassis 11 so as to be slidable
in d [fomgi Tudinal ‘dirgcyion. The PLAY lever 77 has a t hrusting
pi ece}l7 e i ' sjto the left froma substantially m ddl e
porti en thereof. The thjusting piece 78 has a thrusting edge 78a
whi ch ' tudinal. direction at the left end 30 portion
thereof. The PLAY | ever

projects to the left froma |ocation neigh

t her eof .

77 al so has an arg1piece 79 which
ouring the front edge

The arm piece 77 has a | ocked pin 79a which projects

vertically from tdhenebeR6d 298 M ehe Head dramal NP2 B,C €he W188Snce between
| ocked pin 79a which p

10

15

20

25

30

oj e v | | h i on
the uppet'r surtgatcz ofe rt.;[xé Cu%pex dfl‘{ll(l? r?‘!t anGd %Qg 1%82; Is(\)wt‘a.ce of the
lower drum 25 is slightly smaller than the up-and-down height of the

‘head drum receiving portion 7 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 2la and 25a is slightly greater than the width of the
magnetic tape i. _

The head drum unit 21 is movable between a first position in
which a great part of the front portion 21a of the head drum unit 21
is received within the héad drum receiving portion T shown in Figure
11, a second position in which a small part of the front portion 212
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 portion 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 second position, the
magnetic tape 4 is wound onto the head drum unit 21 at a tape-wrap
angle smaller than the aforementioned tape-wrap angle at khich the
recording and/or reproduction are performed. In this staée,_the
recording and/or reproducing apparatus can selectively operate a
fast-forward mode (FF mode), a rewind mode (REW mode) or a search
mode.

After the head drum unit 21 moves to the third position, the
ﬁape cassette 1 can be taken out of the recording ard/or reproducing
apparatus.



REPLACEMENT SHERL,

fereof addition, the PLAY lever 77 has a stopper
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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
5 engaged 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
separated from each other by a predetermined distance in a lateral
direction. The reel engaging shafts 16 and 16' of the reel table 13
and 14 pass through the corresponding through openings 28 to project
upwardé from the upper surface of the sub-chassis 12.

10

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
15 on a supporting shaft ilia 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-BQg_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
20 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-are regulating groove 32

coincides with the supporting shaft 1lia of the reel table 14. By

.25 this regulating groove 32, the pivotal range of the play gear arm 29
is regulated. ' - '
.« - A tension spring 33 is stretched between the play gear arm 29
and the main chassis 11 so as to bias the play gear ‘arm 29
counterclockwise aé viewed in Figure 10. Therefore, Hhen.the
30

pivotal free end port;on 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.



whi Gh REP]@MQMPNIY&HEETQM froma | ocation neighbouring the rear

end of e~ 1 ght~ al spring peg 81 which projects to the right

fromt e r t e ri ght edge thereof, and a spring peg 82 5

whi ¢h g@?ﬂ‘@"’? i pht froma | ocation nei ghbouring the front

end of |t Furthernore, a push-button 83 is attached to

the fr | ever 77. A tension spring 84 is

stretc i ng peg 75c of the drum noving | ever 75 and
" the spring peg 81 of the PLAY lever 77 104 so that the drum noving | ever

75 is biased in a countercl ockw se d| rection, as viewed in Figure

16. When no force for rotating the drum noving lever 75 cl ockwi se is

applied thereto, the ?F%&@raﬁdgﬁ is also aJﬁQgQ& oﬁfﬁedﬁﬂf@r”ﬁwrﬁge lggvetie 75 s
mai ntai ned in contact w

er ece PLAY | ever
77, so as to r&gdhpeseir 1is A s“%%?‘laéﬁyd’ﬁd fFePﬂ‘FféRPn?R/thﬁ% FefRar 3 | n
addition, a tergli @8 pidtaBly supported on the supporting shaft 14a of the reel
table 14, . A FF gear 35 is rotatably supported on the rear end
5 po'rtion of the FF gear arm 34. The FF gear arm 35 always engages a
small-diameter gear 152 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
10 to bias the FF gear arm 34 in a clockwise direction, as viewed in
Figure 10.

In addition, a REW gear arm 38 is arranged 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

15 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 right 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 ir; a counterclockwise direction, as shown in Figure 10.

These gear arms 34 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,

25 a search mode and a REW mode in which the reel tables 13 and 14
rotate at a high speed.

20

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 upper

30 surfaces of the cassette supporting pins 42.

The cassette loaded portion 27 is also provided with a pair of
regulating pieces U3 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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SHERT: spring peg 82 of the PLAY |lever 77 and
the main fchassis 11 sa thatf the PLAY lever 77 is biased in a forward
direction. 07JAN1997 A4 shown in Figure 18 when the PLAY lever 77 is
not, pushed, the 4{drqum noving lever 75 is so arranged as to extend
in a auuatanL;ally=right and-left direction, so that the head drum
uni t : 21 is positiorjed at the second ‘position. On the other hand,
as Shown 11 Frgure 19, when the PLAY |lever 77 is pushed rearvvards
t he right end of the drum noving lev& 75 is pul l ed rearwards by
means 25 of the PLAY |ever 77 via the tension spring 84, so that the
drum noving |lever 75 rotates in a counterclockw se direction,
shown in FlgUhs nepr Sidred Wit the FRREICIASEYS i tomes IRFpecontack Héth
first posuﬂheomegulaeing hﬁefcéQmB P86 thatn. theurtaper Bassettdel Oksn abd ock
: ?] rel easedsiéﬂmeg’LfA t;hee)f:g{n Z:Zasssishﬂ.d at the rear position shown
' Cassette Holder
5 As shown in Figure 8, a cassette holder U4 generally comprises

a substantially rectangular cross-sectioned cassette holding bortion

‘4l4a and a pair or arms 44b which extend rearwards from the rear ends

of both side walls of the cassette holding portion 4ia. As can be

seen clearly from Figure 9, the cassette holder 4l comprises upper
10 and lower sheet metal frame members 45 and 6.

The upper sheet metal frame member 45 has a sufficient
thickness to retain its rigidity. - The upper sheet metal frame
member U5 geﬁerally comprises a roof frame portion 45a, a pair of
thrusting pieces 45b, a lid returning piece U5¢c, a péir of arm

15 portions 45d and a pair of connecting pieces 45e. These portions
are integrally formed with each other. The roof frame portion U5a
is éssentially a rectangular frame. The thrusting pieces 45b 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 U5b are arranged to be inclined so that ‘the levels of the

' rear end portions thereof is slightly lower than that of the roof
frame portion U5a, and the rear ends of the thrusting pieces U45b are

slightly bent upwards. The 1lid returning piece 45¢c extends upwards

from the rear edge of the roof frame portion 45a other ‘than at both

25 ends thereof. The front edge of the roof frame portion i5a is
slightly bent upwards. The upper edges of the front ends of the arm

portions 454 are respectively connected to the rear end portions of

the right and left edges of the roof frame portions 45a so that the

arm portions 45d extend rearwards. The comnecting pieces U5e e_xt".end

30 upwards from the uhper edges of the arm portions U5d at locations
neighbouring the roof frame portion 45a. The upper end portions of
the connecting pieces U5e are bent outwards. The side walls of the

connecting pleces U5e are formed with mounting opénings §s5f,
respectively.
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30 - Fifgure aps of a lock lever which will be hereinafter
descri bed, ejh¢ad drumunit 21 is held at the first
posi ti @n. 67 JAR 997" A STOP/ EJECT |l ever 86 is supported on the main

chassi =8 ihe |eft side of the PLAY lever 77 so as to be
slidablje in a

13

The lower sheet metal frame member 46 is made from thinner

sheet metal material than that ¢f the upper sheet metal frame member

45 in consideration of manufécturing operations, such as drawing.

The lower sheet metal frame member 46 generally comprises a bottom
5 plate portion 46a and a pair of side plate portions 46c. The bottom
plate portions U46a has a pair of through openings Y46b 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
46a. Forward portions of the lower edges of the side plate portions
Ube are integrated with the éide edges of the bottom plate portion
U6a. A pair of engaging pieces 46d extends upwards from the front
end portions of the upper edgés of the side plate portions U6c. The
15 engaging pieces 46d each have a respective cut-out U46e which extends
along the upper edge of the corresponding side plate portion lubg.
Two connecting'pieces 46f project upwards from the rear portions of
the upper edges of the side plate portions 46¢c. The upper end
portions of the connecting pieces 46f are bent outwards. The side
walls of the connecting pieces 46f have a mounting opening Ubg,
respectively. In addition, a pair of ciréular arc-shapes guide
portions #6h 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 léc.

20

25 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 portions 46c of the lower sheet ﬁetal frame
member 46 are arranged on the inner surfaces of the corresponding
arm portions 45d of the upper sheet metal frame member 45, and the
connecting pieces U5e are arranged on the upper surfaces of the
corresponding connecting pieces 46f. At this time, the cut-outs Lbe
of the lower sheet metal frame member 46 engage the roof plate
portion 45a of the upper sheet metal frame member 45. Then, rivets
47 are passed through the mounting openings 45f and U6g facing each

30



i-al |y mddle portion of the right edge. The

the fkont end of the STOP/ EJECT | ever 86.

11 so as to extend Iaterally The lock lever 88 is
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other, and peening of the rivets 47 is'performéd. In this way, two
sheet metal frame members 45 and U6 are connected to each other so

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

cassette holder Ul 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 t#4 and a loaded position as
shown in Figure 15. .

When the tape cassette 1 is inserted into the cassette holding
portion lUMfa when the cassette holder 4l is at the ejected position,

- first, both end portions of the lower edge of the front lid 10 come

into contact with the guide portions U6h. When the tape cassette 1
is further urged into the cassette holding portion #44a, both end
portions of the front lid 10 of the cassette are eaused to move
upwards by means of the guide portions 46h, so that the front 1id 10
rotates to its open position. When the front lid 10 reaches its

open position, the 1id returning piece U5¢c formed on the rear edge’

of the roof plate portion 452 of the cassette holding portion Uiz
almost comes into contact with the front lid 10. Therefore, when
the tape cassette 1 is taken out of the cassette holding portion
4l4a, the front 1id 10 is urged by the 1id returning piece U5¢c of the

cassette holding portion U4a to return the 1lid 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 4la, the tape cassette 1 is 1oaded in the cassette
loading portion 27. That is, ‘the reel engaging shafts 16 and 16' of
the reel tables 13 and 1% engage the engaging bores 3a of the tape
reels 3 of the tape cassette 1 via the through openings N6§_of-the
cassette holder Yif, and the iouer surface of the cassette casing 2

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

g2,
Head Drum Support

direction of the main chassis 11. The STOP/ EJECT
rusting projection 87 which projects to the right

S biased in the forward direction by a biasing
.} The rear end edge of the STOP/ EJECT | ever 86
st i ng edge 86a. Furthernore, a push-button 86b S

near the frontldedge of the main ChaSSIS

A



b|a5|ng£ The | ock |ever 88 has a through openi ng

89-sli g I of the centre thereof. The through opening

89 exteld~ : , i pal direction of the main chassis 11. The 15

ri ght eglge of the through opening 89 is forned with a thrusted edge -

89a whi o™ iclined in a rgar-left direction.

The thrustlng prOJECtIOH 87 of the STOP/EJECT lever 86 is arranged
wi thin the through opening 89 of the Iock lever 88, and is

substantially in GRpé@Ghg d Figude @Nh OAin! bose absédidyr 5@hoén stigen the20
(he hrough qac At el ot HugPRskehen e PRBTEE, 150
i's urged rearasatdsl bemovariznsn af 1dngetidinak tdingetitonjofctheona By chassis hidt.
the ock | evelrhesgrulmsbans%va%%eélbciyt 5§ ge LML 1 7 98hAS e L Res PR ']ﬁaw 5% %nd
5 a supporting 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-
10 left corners of the sliding plate 51 are fixed to the connecting
pieces 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
15 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
20 longitudinal and lateral directions, respectively.
As shown in Figure 6, the sub-chassis 12 has a through opening
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
25 other to serve as guiding edges. Rear portions 61a of the guiding
edges 61 project slightly in an inward diéection so that the
distance between the rear portions 61a is substantially equal to the
distance between bottom. surfaces S6g_of the sliding grooves 56, and
the distance between front portions 61b of the guiding edges 61 is
30 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. 1In addition,
guiding pins 62 and 63 fixed to the sub-chassis 12 slidably engage
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ht _end portion

tifjng piece 90 which projects rearwar ds
hereof. The projecting piece 30 90 has a
ts to the | Bt fromthe |eft edge

The rear edge 91a of the |l ocking claw 91 serves as a
edge which extends in lateral direction of the mechani cal

the Wong26¥hohBiE obeRity 56'%Ra%R thelsel 5, er¥sfectivalyl hrst ed
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 portions 61a of
bhé guide edges 61, there is little possibility of lateral movement
of the drum base assembly 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 50 can move slightly in a
lateral direction since there is a slight space bétween the guiding
edges 61 and the bottom surfaces 56a of each of the sliding grooves

56.

The head drum unit 21 is driven by means of a drum motor 6&.
The middle drum 22 and a rotor 6lb are fixed to a rotating shaft 6la
of the drum motor 64. A rotor magnet 6lc is fixed to the rotor 64b,
and a stator 6Ud is arranged to face the rotor 6lb. In addition, a
stator coil 6l4e is arranged to face the rotor magnet 6lic, and a back
yoke 6Uf is fixed 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 assembly 50 so that the rear end portion of the gear base 66 is
fixed to the lower end of the supporting block 52 of the drum base
assembly 50. A transmitting géar 67 is arranged on the upper
surface of the gear base 66 to be rotatably sﬁpported on the gear

base 66. The transmitting gear 67 comprises a large-diameter gear

67a and a small-diameter gear 67Tb which are integrally formed. The
large-diameter gear 67a engages the driving gear 65. & pa1r of
relay gears 68 and 69 are also arranged 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 so as to engage each other. The relay gear 68 is used when
the magnetic tape 4 travels forwards, and the relay gear 69 is used
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mg:ﬂe inclined in the rear-left direction.
MELZT77] is positioned at the inactive, or not-

10

15

20

25

30

17

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", respectively. The FWD relay gear 68 comprises a large-
diameter gear 682 and a small-diameter gear 68b which are
concentrically and integrally formed with each other. The large-
diameter gear 68a of the FWD relay gear 68 engages the small-
diameter gear 67b 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 reversely to
each other. | _ .

A capstan arm 71 is pivotably supported on the upper drum 24
and the gear base 66. The pivotal axis of the capstan arm 71
coincides with the rotation axis of the transmitting gear 6T7. The
pivotal free end portion of the capstan arm 71 rotatably supports a
capstan 72. The lower end portion of the shaft T72a 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. A tension
spring T4 is stretched between the capstan arm 71 and the drum base
50 so as to bias the capstan arm 71 in a couﬁterclockuise direction,
as shouwn in Figure 10,

When the drum base assembly SO'mOQes 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
guiding.edges 61, so that the drum base assembly 50 can move
slightly in a lateral direction. Therefére, in a process in which
the projecting edge bortions 24a and 25a of the head drum unit 21
are urged to the contact surfaces 8 of the tape cassette 1, éhe_head
drum unit 21 ean adjust its position for itself. Therefore, only
the accuracy of the contact surfaces 8 of the tape cassette 1 need
be considered, for the relative position between the magnetic tape
§ 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 $
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reaches the first position, the capstan 72 moves slightly in a
réarward direction relative to the tape cassette 1 so that the
tension spring T4 eipands slightly. Therefore, the capstan 72 is
pressed against the pinch roller 9 via the magnetic tape by the
spring force of the tension spring T74.

Operating Mechanism

As can be seen clearly from Figure 18, a drum moving lever 75
is so arranged as to extend laterally. A substantially middle
portion 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 rotates, the connecting pin 76
mdves in a substantially longitudinal direction of the main chassis
11, so that the drum base assembly 50 or the head drum 21 is
designed bo 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 portion
of the drum moving lever 75, and a spring peg 75 is also formed on
the right end portion of the drum mbving 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 thrusting edge
78a which extends in'a longitudinal direction at the left end
portion thereof. The PLAY lever 77 also has an arm piece T9 which
projects to the left from a location neighbouring the front edge
thereof. The arm piece 77 has 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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5 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 T7.
' A tension spring B4 is stretched between the spring peg 75¢c of
the drum moving lever 75 and the spring peg 81 of the PLAY lever 77
10 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
15 position of the drum moving lever 75. In addition, a tension spring
85 is stretched between the spring peg 82 of the PLAY lever 77 and
the main -chassis 11 so that the PLAY lever 77 is biased in a forward

direction.

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 Figure 19 by means of a lock . lever which will be herein;fter
described, so that the head drum unit 21 is held at the first
position.

A STOP/EJECT lever 86 is supported 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 lever
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

5 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

10 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

15 right edge of the through opening 89 is formed with é 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

20 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 rearwafds by means of the thrusting projection 87, so that
the lock lever 88 is moved to the right against the biasing force
applied thereto. On the other hand, when the STOP/EJECT lever 86

25 returns to its initial ﬁosition due to the biasing force applied
thereto, the lock lever 88 is moved to the left due to the biasiﬁg
force applied thereto to return its initial position.

‘ The lock lever 88 has a projecting piece 90 which projects
rearvards from the right end portion thereof. The projecting piece

30 90 has a locking claw 91 which projects to the left from the left
edge thereof.

The rear edge 91a of the locking 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 fh Figure 16, the locked pin 79a of the PLAY
lever 77 is in contact with the front portion of the thrusted edge

' 912. 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 88 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 91ib 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 result, if
the force for urging the PLAY lever 77 rearwards is released, the
locked pin T9a engages the locking edge 91ib of the lock lever 88, so
that the PLAY lever T7 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 locklng edge 91a, so that ﬁhe PLAY lever T7

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 léver 92 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 directipn by
biasing means (not shown). The supporting leie; 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 leftjedge of
the supporting lever 92.

A relay lever 95 is pivotably supported on the stopper piece
g of the supporting lever 92 at a substantialiy central portion
thereof. The relay lever 95 extends in a substantially longitudinal

The relay |ever 95 also has a regulating piece 99
ards from-a substantially central position of the

In

projects to
end of the thrustRmng piece 97. A tension
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The relay lever 95 also has a regulating piece’ 99 which extends

5 . dounwards 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 tension spring 101 is stretched between the spring peg 100 and the
10 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 leveé 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
15 relay lever 95 to extend in a substantially longitudinal direction
of the main chassis 11. iJhen the supporting lever 92 is positioned
at its forward position and ‘the re.lay lever 95 is positioned at the
relay position, the thrusting edge 78a of the PLAY lever 77,
positioned at the not-pushed position, is in contact with the front
20 end of the regulating piece 99 of the relay lever 95.
When thg'play lever 77 is moved toward its pushed position
B 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 lever 95 rotates
25 _ counterclockwise 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 78b of the PLAY
lever 77 while the relay lever 95 is held at a non-relay position in
thch the relay lever rotates slightly counterclockwise from' the
30 relay position. '

' When the relay 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 thrusti.ng piece 97 thereof
closely faces the thrusted portion 752 of the drum moving lever 75.



thr,ustlgﬁééwﬁgm SHEE?+at the relay |ever 95 rotates 25

count enjctfockwrse—agar gt {t he spring force of the tension spring 101

When tije [P JﬁNﬁ@? 7:|< further noved rearwards, the regul ating

pi ece 99 kc nto corjt gct with the hol ding edge 78b of the PLAY

| ever %7 iuh e-dy [l ever 95 is held at a non-relay position in

whi ch tbe relay Iever rotflates slightly counterclockwi se fromthe 30

rel ay posttiors When the relay lever 95 i-s positioned at the
relay position, the thrusted pi ec@396 thereof closely faces the
thrusting edge 86a of the STOP/ EJECT | ever 86, and the thrusting

pi ece 97 thereof closely faces the thrusted portion 75a of the drum

movi ng | ever 7:§0n the other hand when the relay lever 95 is positioned at the non-

relay position, the thrusted piece 96 is offset to the right from

the movement locus of the thrusting edge 86a of the STOP/EJECT lever
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5. : |

In a case where the recording and/or reproducihg 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

10 first or forward position, when the STOP/EJECT lever 86 is pushed

rearwards in order to remove the recording and/or reproducing mode,

the lock lever 88 is moved to the left, i.e. toward the lock

releasing position while the thrusting edge 86a does ﬁot come into

contact with the thrusted piece 96 of the relay lever 95, the PLAY

15 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
25 substantially rearward direction by means of the thrusting piece 97

20

of the relay lever 95, the drum moving lever 75-rotates clockwise as
viewed in Figure 18 against 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 Uli due to the locking
30 -~ 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 M4 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'SO 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
5 the pushed position, and a cam may cause the lock lever 88 to move
in a lock releasing direction when the cassette holder U4 moves to
the loaded position.

A REW lever 102 is arranged 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

shown). The REW lever 102 has a locked piece 102a and a thrusting
plece 102b which project to the right.

10

The lock lever 88 has a through opening 103 which extends in

15 -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 rear-left direction
to serve as a_thrusted edge.

20

The locked piece 102a of the REW lever 102 is arranged within

the through opening 103 of the lock lever 88. When the REW lever

102 is positioned at the not-pushed position as shoun in Figure 18,

25 the locked piece 102a is arranged in front of the locking claw 104,
i.e. the locked piece 102a faces the thrusted édge 104b. When the
REW lever 102 is pushed rearwards, the thrusted édge i04b of the
locking claw is urged rearwards by means of the locked pieceé 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 theretd, so that the locking
. edge 1043113 arranged in front of the iocked edge 104a is arranged

30
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102a engages the locking edge 104a, so that the REW lever 102 is
locked at the pushed position.

5 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 rotatﬁe counterclockwise due to the spring force of
the tension spring 41, so that the REW gear 39 mates with the relay

10 gear 63. 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
direction, so as to cause the REW gear arm 38 to rotate clockwise
against the spring force of the tension spring #1, so that the REW

15 gear 39 disengages from the relay gear 69.

& 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 longitudinal direction of the main chassis

11, and is biased in the forward direction by biasing means (not

20 shown). The FF lever 105 has a locked piece 1052 which projects to
the right from a s_ubstantiallylv 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

25 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
107 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

30 front edge 107b of the locking claw 107 extends in a rear-left
direction to serve as a thrusted edge.

The locked piece 105a of the FF lever 105 is arranged within
the i:hrough opening 106 of the lock lever 88. When the FF lever 105
is poéitioned at the mot-pushed position as shown in Figure 18, the
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renoved, and the cassette h
thrusted edge 107b of the locking clau 107 is urged by means of the

5 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 applied thereto,
10 so that the locking edge 107a is arranged in. front of the locking
piece 105a. As a result, if the force for pushing the FF lever 105
rearwards is removed, the locked piece 105a 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
15 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
direction, so as to cause the FF gear arm 34 to rotate
counterclockwise against the spring force of the tension spring 37,
so that the FF gear 35 disengages from the relay gear 68.
25 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
30 lever is pushed, the thrusting edge 86a of the STOP/EJECT lever 86
- pushes the thrusted piece 96 of the relay lever 95 rearward, SO that
the relay lever .95 moves rearﬁard together with the supporting lever
92. When the relay lever 95 moves rearward, the thrusting piece 97
of the reléy lever 95 pushes the thrusted portion 753 of the drum_

20
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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 rearuard;
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
bortion Ula of the cassette holder 44 positioned at the ejected
position, the front lid 10 of the tape cassette 1 moves to its open
position. Furthermore, the tape cassette 1 can be used upside doun,
and if the tape cassette 1 is inserted into the cassette holding
portion UYYa upside down, the front 1id 10 moves oppositely to assume
the open position as previously described. 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 secan. |

When the cassette holder 44 into which the tape cassette 1 is
inserted rotates 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 counterclockuwise due to the spring force of the tension
spring 84 until the stopper edge 75b comes into contact with the
stopper piece 80 of the PLAY lever 71, so that the head drum 21
reaches the second position. This condition as shown 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 geab 35 mates with
the large-diameter gear 68§_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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102 is supported on the main chassis 11 so

direction, is formed.

In the aforementioned stop condition, when the REW lever 102
1s moved to the pushed position, as shown in Figure 22, the REW gear
39 mates with the relay gear 69, and the drum motor 6% 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
posibion! 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 U travels at high-speed while the magnetic heads 23 read
signals from the magnetic tape 4.

Furthermore,

the operation mode of the pecording 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 difection 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 gear 68b of the
relay gear 68 mates with the large-diameter gear 30a of play gear

.30. At this timé, the play gear arm 29 rotates slightly clockwise
so that the tension spring 33 expands, thereby the small-diameter

gear 68b of the relay gear 68 engages. As a result, the drum motor
64 rotates, and the reel table 14 rotates in the tape play
direction, so that the recording and/or reproduction is engaged.
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 éeproducing

apparatus is changed in accordance with operations of the respective
levers.
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a thro pe whi ch extends in 15 a Iongltu lmm

the @ig chassis 11 on the left side of the thr IEE’"FI’he
t hrough openi ng 103 has a | ocki ng cl aw : 104 whi:ch proj ectd td the -
left fromthe right edge thereof. . The 29 rear edge 104 of the | ocking
claw 104 extends in a lateral direction of the main. chassis 11 to
serve as a | ocking edge, and the front 20 edge 104b of the | ocking
claw 104 extends in a rear-left directi&A8IM to serve as a thrusted
edge. The | ocked piece 102a of the REWIlever 102 is arranged
}Met/glr n the I\heas th P& rideg %'?ll?) O!Tn taherelcggcll(inlgevagglc?tg re\{)\y:]-gcrlluctigg REW

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 position at which the front
pivotal closure member opens the front opening (7), the cassette
holder (44) comprising;
10 holding means (l4a) to receive and hold the magnetic tape
. cassette at a fixed position within a cassette receptacle (44a)
defined therein, the holding means (44a) being movable between an
ejected 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;
opening 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 (U45¢) to deflect the front pivotal closure
member (10) to be closed position depending upon movement of the |
magnetic tape cassette (1) in a direction away from the fixed

position while the closing means (45c) is in contact with the front
25  pivotal closure member (10}

2., A cassette holder according to claim 1, wherein the opening
means includes an eséén—tially circular-arc shaped member (46h)
integrally formed with the cassette holder (1), 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.

" This Sheet Has Been Re: laced
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H .
il .
102 i he not - pushed position as shown in Figure 18, 2
the | Is arranged in front of the |ocki aw 104,
i.e. § 102a faces the thrusted edge 104b
REW | pVE > df rearwards, the thrusted edge 10 }‘!m““‘ m““‘\‘“\“\
| ockif C|aMIIS ur ged arwards by nmeans of the Iocked ce lo02a"
so that~the 8 is noved to the right. Then, when the REW 30

| ever 102 reaches the pushed position shown in Figure 22, the | ocked
pi ece 102a di sengages fromthe thrusted edd® 104b to be arranged
behind ‘the thrusted edge 104b, and the |lock | ever 88 noves to the-

| eft due to the glasgpqﬁgorce gﬁlled thereto, so that the | ocking
edge 104a is arrimged® %35F¢ichét ef'h%"‘?"é‘ék'@ﬂ:ﬁédg@l!ola yherein aﬁhgeellosing

means includes a plate member (45c) 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
5 position, and to face a free end portion of the front pivotal
closure member (10) of the 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 member to the
closed position when the magnetic tape cassette (1) moves away from
10 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¢) which is integrally formed with

the cassette holder (U4) so as to project essentially perpendicular
15 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 (45¢) coming into contact with the
free end portion to deflect the front pivotal closure member (10) to
the closed position when the magnetic tape cassette (1) moves away
from the fixed position to.be taken out of the cassette holder (4).

20

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

25 which are connected to .¢ach other. to define therein the cassette
receptacle.

6. A cassette holder according to claim 5, wherein one (45) of

| the sheet metal members is thicker than the other (U46) of the sheet
30 metal members.

1. 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

" This Sheet Has Been Replaced
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f the | ocked piece 102a. As a resd‘—_—r?‘TﬁE“TtWTxr——~

I eer 102 e e umm IFRF R i

31

receﬁfacle.

8. A cassette holder according to claim 7, wherein one (45) of

the sheet metal members is thicker than the other (46) of the sheet
5  metal members.

9.' A cassette holder according to claim 7, wherein the circular-

arc shaped member (46h) is integrally formed with one (U6) of the

sheet metal members, and the plate member (U5c) is integrally formed
10 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

15 between the plate member (U45¢c) and the circular-arc shaped member
' (46h).

1T



102a '"ff“m g ,y-ﬁ?.j““‘, “Hlge 104a, so that the REWlever 102 is

| ocked at REFBAREA ,::” adiion. 5 When the REWI ever 102 nobves
fromthe {n ed posl §i dn to t he pushed position, the thrusting
pi ece 104b m)|qSJAn1QWe eqrward direction of the camedge 40 of the
REW gear arm38’to al | owt he REW gear arm38 to rotate

count erclfo 'hq spring force of the tension spring 41,
so that tge REW gear 39 matjes with the rel 10 gear 69. On the other
hand, whemTtTiie 02 returns from t1fe pushed position to

t he not-pushed position, the thrusting piece 102b urges the cam

edge 40 of the REWgear arm 38 in the foiﬁﬁﬂ direction, so as to

cause the REWgear arm 38 to rotate cloc agai nst the spring
ASE REPRODIWEEgngageS

fromthe relay gear 69. '4 FF lever 105 is arranged on the
| eft hand side of the

A cassette holder (U44) in a recording and/or reproducing
5 abparatus for a magnetic tape cassette includes a pair of ecircular-
arc shaped members (46h) which serves to deflect a front pivotal
closure member of a magnetic tape cassette to its open position when
the magnetic tape cassette is inserted into the cassette holder (%)
to be disposed at a fixed position, and a plate member (45¢) which
10 serves to deflect the front pivotal closure member to its closed
position when the magnetic tape cassette disposed at the fixed
position is taken out of the cassette holdep. The cassette holder
is formed by combining two sheet metal members (45, 46) together.
One (46) of the sheet metal members is integrally formed with the
15 .circular-arc shaped members (46h) and the other (45) of the sheet
metal members is integrally formed with the platé member (45¢).
When the magnetic tape cassette is disposed at the fixed position,
the front pivotal closu:é membér is received within a space between

the circular-arc shaped members (46h) and the plate member (45c).

Figure 6
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"W‘éV§§ﬁ-05 S supported on the nmain chassis 11 so
““Tl,ngltudlnal ditection,of the main chassis

804 has a | ocked piece 105a which projects to

= *ffanﬁlally central portion of the right edge of
the FF Iever 105 and a ffhrusting piece 105b which projects to the

| eft fromreete=Tear end portion of tfpe2l eft edge of the FF | ever 105.
The | ock | ever 88 has a through opening 106 which extends in 25 a
| ongi tudi nal direction of the main chassis 11 on the |left side of

the through opening 103. The through opening 106 has a | ocking claw
107 which projects to the left fromthe right edge thereof. The

rear edge 107a of the locking claw 107 extends in a | ateral

direction of the main chassis 11 _to.serve as a | ocking edge, and the 30
front edge 107b of the | ocking cll vt @ ds in a rear-1eft

A
2D

o

: FIG.1
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- '}?ég “ﬂﬁélthrusted edge. ' The | ocked pi ece 105a

dl rect I\{-'L_L..i.é-( N o e 1 é
of thg RF Lev i 4 grranged within t he t hrough opening 106 of
t he | dck Ib .é@égak%

gn?the FF | ever 105 is positioned at the
not - pyshed_position ag Thomn in Figure 18, the

|

2/22




the FF | ever 105 reaches the pushed position as shown
Fi.gure 23, the |ocked pi é&/82105a di sengages from the thrusted
107b to be arranged behind the thrusted edge 107b, and the
| ever 88 noves to the left due to the biasing force applied

thereto, 10 so that the | ocking edge 107a is arranged in front of the
| ooki ng ' :
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t, if the force for pushing the FF | ever 105

I, |t he | ooked pi ece 105a engages the | ocking edge

fever 105 is | ocked at the pushed position.
noves fromthe not-pushed position to 15 t he
hrusting piece 105b noves in the rearward
_ dge 36 of the Efzgear arm34 to allow the FF
gear arm 34 to rotate cl ockw se due tJ'the spring force of the
tension spring 37, so that the FE gear arm 35 mates with the rel ay
gear 68. On the other hand, when the FF | ever 105 returns fromthe 20
pushed position to the not-pushed position, the thrusting piece-105b
urges the cam edge 36 of the FHFS ay @834 in the fffvvard 21
direction, so as to cause the FF gear arifgf tg-—ro at (92
countercl ockwi se agai nst the spring force of the Q%. T~
so that the FF gear 35 disengages fromthe reFE& sﬁﬁi‘cs <\‘

d )




Oper ati on The operation
lich the described cassette hol der can be
y described bel ow _ In a case where
oaded in the tape pl ayer, first of all
[P/ EJF I's pushed. Wien this 30 | ever is pushed, -the
thrusting edge 86a of the STOP/ EJECT | ever 86 pushes the thrusted
pi ece 96 of the relay |lever 95 rearward, so that the rel ay
| ever. 95 noves rearward together with ke supporting |ever - 92
When the relay | ever 95 noves rearward, the thrusting piece 97 of

the relay | ever 95 pushes the thrusted portion 75a of the drum

FIG.Z?
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weay \War d, so that the drum novi ng |l ever 75.rotates
SBEEShe drum base assenbly 50 noves rearward,
Tt 31 noves to the third position. Wen the

6/22
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&Fffo the third position the |locking of the 5
ved, so that noves to the ejected position
nmeans of the biasing nmeans (not shown).

is inserted into the cassette hol ding

et te hol der 44 positioned at the ejected

10 of the tape cassette 1 noves to its open 10
position. Ut tTrer: =1t he tape cassette 1 can be used upsi de down,
and if the tape cassefte 1 is inser%f%}i nto the cassette hol ding
portion 44a upside down, the front 10 noves oppositely to assune

t he open position as previously described. Recording on the )
magnetic tape 4 is performed by formng an inclined recording track 15
on one of two regions which are fornmed by dividing the nmagnetic tape

4 into two regions in the lateral direction thereof, by so-called
hel i cal scan. :

FIG.9

46¢




TEE 44 into which the tape cassette 1 is

i nsertedjr wpr fls to nove the cassette | oaded portion 27, 20
isselre¥ffrepches its | oaded position. Since the |ocking

of- t he} head”driii (ifi't ZH inthe third position is renpved when the

tape cassette-l.reaches 9ts |oaded position, the drum noving |ever

75 rotates countercl ockw se due to the spring force of the tension-

spri ng “8Z~unt+t+—the-st.apiper edge 75b conmes into contact with the 25

stopper piece 80 of the PLAY |ever @/22so that the head drum 21

reaches the second position. This condition as shown in Figure 18

Is a stop condition (a stop node). In this condition, the rel ay
gears 68 and 69 are separated fromthe play gear 30, the FF gear 35
and the REWgear 39. 30 - In this condition, when the FF | ever 105
is noved to the pushed pBi | G, T®shown in Figure 23, the FF
gear 35 mates with i '
[7c J8 ,
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RETLACEMENT SHERT

the | agge-di arret €r~9&% $8a of the relay gear 68, and the drum notor
64 of ghe A unjtj 21 rotates. In this way, the FF node in
which phe reel"table 1§ fotates at a high-speed in the tape playing

9/22
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2g |REILACGH d1§8Redi s forned. In the aforenentioned stop
condjtfon,_when tHe ] | ever 10 . is noved to the pushed position,
as spo WPZ t he REW gear 39 mates with the relay gear 69,
and { hg_drum not of” rotates. In 5 this way, the REWnode in which
t he f eeltant tgtes at a high- _ speed in the tape rew nd
di r eed=0 Ls forned. ' I n addition, when the head unit 21 is
positioned a € S nd posi tion, the magnetic heads 23 nove while
they conme lightly into ~ contagd/epd th the magnetic tape 4.
Therefore, simlar to the 10 - af orenmenti oned FF and REW nodes, in the
search node the magnetic ~ tape 4 travels at high-speed while the
magneti ¢ heads 23 read signals fromthe magnetic tape 4:
FI1G.12
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EMENT SHEET

S I qn node of the recordi ng and/ or repr oduci ng
apparat S I rlectly changed into the 15 af orenenti oned
ges and search node from nodes ot her than
gi nce the lock lever 88.is noved in the

t he stoa,mgdg That LS

unl ocki § dlrectlon when §t he FF | ever 105 or the REW | ever 102 is
pushed, t: pete i s renoved, and the ot her node i s
engaged by pushlng the FF lever 105 or the REWIever 102. 20

Next, when the PLAY |ever 77 is novdd/22 the pushed position, t he

head drumunit 21 is noved to the first position as nentioned

. above, and the snall-di aneter gear 68b of the relay gear 68b of the
relay gear 68 mates with the | arge-di aneter gear 30a of play gear

30. At this tinme, the play gear arm 29 rotates slightly clockw se 25
so that the tension spring 33 expands, thereby the small-di aneter
gear 68b of the relay gear 68 engages. As a result, the drum notor

FIG.13
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AefLACEMENT SHER] ' | |
64 rot 3t ¢s;and-the==ge¢l table 14 rotates in the tape play

? ir@écordi ng and/ or reproduction is engaged.
¢ br oduci ng node is renoved when the 30
STOP/ B E&E=aar-86 _ t hief REW | ever 102 or the FF lever 105 is

pushedjf and the operati op node of the recording and/or reproducing
appar atosrs—erarget==R-accor dance with operations of the respective
| evers. : 12/22 :
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e e ]
1. - A cpspette holder 1h p recording and/ or reproducing apparatus for a

magneti cf tlhp LdA fhilch has a resilient front pivotal closure nenber
novabl e osition at which the front pivotal closure nenber
covers r~of jsai d magnetic tape cassette, and an open position
at whic | cl osure nenber opens the front opening, said
cassette hol der conpris : hol di ng nmeans for receiving and hol di ng
said magnetic tape cassette at a :

13/22
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al - sai d
d neans belng abl e between an ejected position at mhlch
gn@t7 A cdsdette is allowed to be inserted into and
fromsaid hokdéng neans, and a | oaded position at which

e loading rs$Tofpl et ed; openi ng neans for deflecting said

Lvotal closure nber to the open posi ti on dependi ng
upon novenent of sald"ﬁagnetlc tape cassette toward said fixed
position while said opening means is ilA/3ont act W th said
front pivotal closure nmenber, and- cl osing neans for deflecting said
front pivotal closure nenber to the cl osed posi ti on dependi ng
upon novenent of said magnhetic tape cassette in a direction
away fromsaid fixed position mhile sai d cl osi ng neans s in
contact with said front pivot sure menber, wherein said
resilient front pivotal closu Ellghtly deforned while

4da 456 450 45¢ 47 4eh 45d
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to said open position whereby said front
¥ remains in said open position wthout the

f yasi ng neans; and wherei n sai d openi ng neans
| fy circul ar-arc shaped menber integrally
te holder, a free end portion of said
noving along the circular-arc shaped
M th novenent of said magnetic t ape

cassette toward said fixed position.15/22
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s set forth in claim1, wherein said closing neans
Which is integrally formed with the cassette hol der
il |y perpendicular to a major plane of the magnetic
b fixed position, and to face a free end portion of
L yatal e nmenber of the nmagnetic tape cassette held at the
fixed p05|t|on ‘saird--ptate nmenber comng into contact with said free end
portion to deflect said front pivotalsed osure nmenber to the closed position
when said nmagnetic tape cassette m)veé . '
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avay  frrertea. pesy tion to be taken out of the cassette hol der.

3. : T, SRBAES | gdjas set forth in claim2, wherein said hol di ng neans
conprifs¢s—at—1eas sheet. metal nenbers which are connected to each
other jt¢ dgpi sai d cassette receptacle. 4. A cassette
hol de Ll aim 3, wherein one of the sheet netal nmenbers is

t hi ckqr | sheet netal nenber. : 5. A cassette hol der

, wher ei n saiﬂlgé%rcul ar-arc shaped nenber is
i nt egrafTy one of said s nmet al menbers, and .

FIG.18
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sai d pﬁaﬁ- Bba L g grally formed -with -the -ether sheet netal

menber Ajcassette holder as set forth in claim5, wherein a
space ‘ rein said front pivotal closure nenber of the

magnet § c L2 1ssettelafranged at the fixed position, is fornmed between
said pfate nenber an sajd circul ar-arc shaped nenber. 7. A cassette

hol der % ]aim1l, wherein said holding neans conprises at
| east two sheet netal nenbers which ar connected to each other to deflne.
therein said cassette recept acl e. 2

FIG.19
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i e s

I _fse%&gﬁol der as set forth in claim?7, wherei n one of the
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J}’ he other sheet netal mnenber.
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What is claimed :-

1. A cassette holder in a recording and/or reproducing apparatus for
a magnetic tape cassette which has a resilient front pivotal closure member
movable between a closed position at which the front pivotal closure member
covers a front opening of said magnetic tape cassette, and an open position at
which the front pivotal closure member opens the front opening, said cassette
holder comprising:
holding means for receiving and holding said magnetic tape cassette at a
fixed position within a cassette receptacle defined therein, said
holding. means being movable between an ejeéted position at which
said magnetic tape cassette is allowed to be inserted into and
removed from said holding means, and a loaded position at which
cassette loading is completed;
' 6‘pening means for deflecting said front pivotal closure member to the open
~ position depending upon movement of said magnetic tape cassette
toward said fixed position while said opening means is in contact
with said front pivotal closure member; and
closing means for deflecting said front pivotal closure member to the closed
position depending upon movement of said magnetic tape cassette
in a direction away from said fixed position while said closing means
is in contact with said front pivotal closure member,
wherein said resilient front pivotal closure member is slightly deformed while
being pivotally opened to said open position whereby said front
pivotal closure member remains in said open position without the
use of any separate i)iasing means; and _
wherein said opening means includes an essentially circular-arc shaped
member integrally formed with the cassette holder, a free end
portion of said pivotal closure member moving along the circular-arc
shaped member in accordance with movement of said magnetic

tape cassette toward said fixed position.
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2. A cassette holder as set forth in claim 1, wherein said closing means
includes é plate member which is integrally formed with the cassette holder so as
to project essentially perpendicular to a major plane of the magnetic tape cassette
held at the fixed position, and to face a free end portion of said front pivotal
closure member of the magnetic tape cassette held at the fixed position, said plate
member doming into contact with said free end portion to deflect said front pivotal
closure member to the closed position when said magnetic tape cassette moves
away from the fixed position to be taken out of the cassette holder.

3. A cassette holder as set forth in claim 2, wherein said holding
means comprises at least two sheet metal members which are connected to each
other to define therein said cassette receptacle.

4, A cassette holder as set forth in claim 3, wherein one of the sheet
metal members is thicker than the other sheet metal member.

5. A cassette holder as set forth in claim 3, wherein said circular-arc
shaped member is integrally formed with one of said sheet metal members, and
said plate member is integrally formed with the other sheet metal member.

6. A cassette holder as set forth in claim 5, wherein a space for
receiving therein said front pivbtal closure member of the magnetic tape cassette
arranged at the fixed position, is formed between said plate member and said
circul-ar-arc shaped member.

7. A cassette holder as set forth in claim 1, wherein said closing means
includes a plate member which is integrally formed with the cassette holder so as
to project essentially perpendicular to a major plane of the magnetic tape cassette
held at the fixed position, and to face a free end portion of said front pivotal closure
member of the magnetic tape cassette held at the fixed position, said plate
member coming into contact with said free end portiop.ta deflect.said. icen &pivetal
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closure member to the closed position when said magnetic tape cassette moves
away from the fixed position to be taken out of the cassette holder.

8. A cassette holder as set forth in claim 1, wherein said holding means
comprises at least two sheet metal members which are connected to each other
to define therein said cassette receptacle.

9. A cassette holder as set forth in claim 8, wherein one of the sheet metal
members is thicker than the other sheet metal member.
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2. A cassette holder as set forth in claim 1, wherein said closing means
includes a plate member which is integrally formed with the cassette holder so as
to project essentially perpendicular to a major plane of the magnetic tape cassette
held at the fixed position, and to face a free end portion of said front pivotal
closure member of the magnetic tape cassette held at the fixed position, said plate
membe_f' coming into contact with said free end portion to deflect said front pivotal
closure merhber‘to the closed position when said magnetic tape cassette moves
away from the fixed position to be taken out of the cassette holder.

3. A cassette holder as set forth in claim 2, wherein said holding
means comprises at least two sheet metal members which are connected to each
other to define therein said cassette receptacle.

4. A cassette holder as set forth in claim 3, wherein one of the sheet
metal members is thicker than the other sheet metal member.

5. A cassette holder as set forth in claim 3, wherein said circular-arc
shaped member is integrally formed with one of said sheet metal members, and
said plate member is integrally formed with-the -other sheet metal member.

6. A cassette holder as set forth in claim 5, wherein a space for
receiving therein said front pivotal closure member of the magnetic tape cassette
arranged at the fixed position, is formed between said plate member and said
circular-arc shaped member.

7. A cassette holder as set forth in claim 1, wherein said holding means
comprises at least two sheet metal members which are connected to each other
to define therein said cassette receptacle.
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8. A cassette holder as set forth in claim 7, wherein one of the sheet metal

members is thicker than the other sheet metal member.
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