MAGNETI C TAPE DRI VE BACKGROUND OF THE | NVENTI ON 1. Fieldq “
-‘I'n__ention 5 The present invention relates tguadglagnetic tape dn?g
and-: specifically to a magnetic tape drive whi.ch is capable @gqp 61 -
aut@ﬁ‘ﬁt i cal | 32-0
y-"'swi tching the running direction of a magnetic tape. s
Background At For exanple, in auto-reverse tape recorders for
use in 10 *audi o- systens, often used is a-sb-called auto-shut-off nechani sm
i n which a play button can be automatically returned fromthe ~ pressed
position to its initial position as soon as the tape has been wound to
~the end of the tape. (hereinbelow referred to as a "tape end") in a
state of si ngle face playback of the tape in the forward 15 trip (face A

of the tape, i. te wherein the tape cassette is loaded into
the tape recor CMAGh&ﬁTIé %Aslﬂ% PRIYE, cooper at es with the head or in

t he backward trip (face B) of the tape, i.e., in a state wherein the

tape cassette ig,|qaded intg 6§3Tif§‘h\f€ﬁ;ﬁ'fﬁ51\1

1. Field of the Invenuon .
5 The present invention relates to a magneuc tape drive, and
specifically to a magnetic tape drive which is capable of
.~ automatically switching the running direction of a magnetic tape.
2 Background Art
' For example, in auto-reverse tape recorders for.use in
10 audio-systems, often used is a so-called auto-shut-off mechanism
in which a play button can be automatically returned from the
pressed position to Its initial position as soon as the tape has been
wound to the end of -the tape (hereinbelow referred to as a "tape
‘end") in a state of single-face playback of the tape in the forward
15 trip (face A) of the tape, i.e., in a state wherein the tape cassette
~ is loaded into the tape recorder such that the face A cooperates
with the head or in the backward trip (face B) of the tape, i.e., in
a state wherein the tape cassétte is loaded into the tape recorder
such that the face B cooperates with the head. Also, in the tape
20 recorder, in a double-face playback state for the faces A and B, a
so-called auto-direction mechanism in which the forward and
backward tnps of the tape are automatically reversed or
inversed at.the end of the magnetic tape. One example of the
. auto-direction mechanism is shown in Fig. 1. The .auto-direction
25 mechanism will be hereinafter explained briefly by reference to
' Fig. 1. In Fig. 1, reference numeral 200 denotes the auto-
direction mechanism which comprises a cam gear 201 having a
cam portlon 201a projected therefrom and rotated by means of a
motor (not shown), a first detection lever 202 rotatmg in a
30 - direction indicated by the arrow P, while engaging with the cam
portion 201a of the ‘cam gear 201 when the magnetic tape has
been wound up to the end thereof in the double-face playback
state (that is, a continuous playback from face A to face B or from
face B to face A, or a repeated playback between faces A and B)
35 of the magnetic tape in a tape cassette (not shown), a second |



such that the face B cooperates with the head. Also, in the tape 20
.Tecorder., in a double-face playback state for the fages A and B, a
so-cal | ed aut o-di rection nmechani smin which the forward "and ‘backwar d
trlﬁs of the :rape are automatically reversed. or - inversed at the end of
t Re nmagnetic tape. One exanple of the aut o- di recti on mechani smis
shown i n Frg 1. The auto-direction 25 mecBanismwill be hereinafteér

expl ained briefly by reference to Fig. 1. InFig. 1, reference nuneral
200 denotes the auto- di rection nechani sm whi ch conpri ses a cam gear
201 having a cam portion 20la projected therefromand rotated by neans
of a notor (not shown), a first detection .lever 202 rotating in a 30
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tape cassette (#8@WsRohy) virtugecebrgtation of the second detecnon lever 203, a
- 2- 5 substanually C-shaped leaf spring 205 made of metal plate and
fixed onto the intermediate lever 204 and provided for
restricting the position of the tape end 203a of the second
detection lever 203 in preparation for the next reversal motion, a
pinch-roller switching lever 207 pivotally pin-supported on the

10 intermediate lever 204 by means of a pin 206 for abutting a pair
of pinch rollers (not shown) with a pair of capstans (not shown)
in turns, while moving the pair of pinch rollers rightward and
leftward, and a diréction_ switching operation lever 209 pivotally
pin-supported on the pinch-roller switching lever 207 by means

15 of a pin 208 for manually reversing from one of the forward and
backward trips of the tape to the other at the tape end by
manually moving an operating 'po_rtio_ri 209a in its rightward and
leftward directions and thus by moi_ring the pinch-roller
switching lever 207 in its rightward and leftward directions.

20 At the tape end, in case that the first detection lever 202
rotates in the direction indicated by the arrow P (clockwise)
while the first detection lever 202 runs on the cam. portion 201a
of the cam, gear 201, the second detection lever 203 rotates in the
direction indicated by the arrow Q (anti-clockwise). Then, the

25 intermediate lever 204, the pinch-roller switching lever 207 and
the direction switching-operation lever 209 are operated in
conjunction with each other, with the result that a not-shown
gear traveling-direction switching lever (which is pfovided for
switching the gear, which gear can rotate a pair of left and right

30 reel bases alternately, in its leftward or rightward directions),
and a not-shown pinch-roller support lever (which is provided
for rotatably supporting a pair of pinch rollers) connected to the
pinch-roller switching lever 207, are switched respectively, and
thus an auto-direction operation is completed.



detection |lever 203 rotating in a direction indicated by the arrow Q
hy virtue of rotation of the first detection |lever 202, an

internmedi ate | ever 204 sliding in a direction |nd|cated by the arrow R
byevirtue of-rotation of the second detection lever 203, a 5 substantially
G shaped | eaf spring 205 made of netal platge and fixed onto the
intermedi‘ate | ever 204 and provided for -3 “restricting the position of
the tape end 203a of the second detection |l ever 203 in preparation for
t he next reversal notion, a pi nch-roller switching | ever 207 pivotally
pi n-supported on the 10 internediate |ever 204 by neans of a pin 206 for
abutting a pair of pinch rollers (not shown) with a pair of capstans
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and the like. Thus? it is difficult to satisfactorily achieve the

saving of the interior space of the entire apparatus and to
adequately small-size or thin the entire size and dimensions of
15 the apparatus.
SUMMARY OF THE INVENTION
It is, therefore, an object of the present invention to
provide a magnetic tape drive which avoids the foregoing
disadvantages. '

20 According to the present invention, there is provided a
magnetic tape drive including a pair of reel-base gears, a pair of
capstans, a pair of pinch rollers, a drive mechanism, a switching
mechanism, gand an oscillating mechanism. The pair of reel-base
gears are provided on a pair of reel bases, respectively engaging

25 with a pa1r of reels between which a magnetic tape is wound.
The pair of capstans drive the magnetic tape in a first running
direction and a second running direction opposing the first
running direction. ‘The pair of pinch rollers drive the magnetic
tape in a selected direction of the first and second running

30 *-directions, while holdirig the magnetic tape against the capstans
by selectively abutting the pair of capstans, respectively. The
pair of pinch rollers.are supported so that the pinch roller are
moveable toward and away from the pair of capstans,
respectively. The drive mechanism selectively drives either one

35 reel base of the pair of reel-base gears. The drive mechanism



swi t:ching the gear, which gear can rotate a pair of left and right 30 ree
bases al t-ernately, inits leftward or rightward directions), and a
not - shown pi nch-roller support |ever (which is provided for rotatably
supporting a_.pair of pinch rollers) connected to the pi nch-roll er

sWi t chi ng Iever 207, are switched respectively, and t hus an

aut o- di recti on operation is conpl et ed. -4 - However, the
aut o-direction mechani sm 200 showin Fig. 1 is so designed that an
operational force, transmtted the cam portion 20la of the cam gear 201
to the first detection |ever 202 Is further transmtted via a | arge
nunber of |evers such as the I nternedi ate | ever 204 and the |like. The

second detection,l ever 03 |§)np05| tioned in p&épar' atio fglr t he next
reversal moti orsSisPHVely meshes owith @ icam gear ARdoHE QA -BA%i ng
notion of the gearsimdriadiatgear ewhickOgear Tbeathfeigedrim therheel-baspart s
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a running direction of the magnetic tape from one of the first and
5 second running direction to another direction. The switching
mechanism is reciprocated at the end of the magnetic tape so that
a first pinch roller of the pair of pinch rollers which first pinch
roller abuts a first capstan of the pair of capstans moves away
from the first capstan and so that a second pinch roller of the

10 pair of pinch rollers which second pinch roller is spaced apart
from a second capstan of the pair of capstans abuts the second -
capstan. The Oscillating mechanism reciprocates the switching
mechanism by oscillating the oscillating mechanism at the end of
the magnetic tape by the cam gear. The gear of the drive

15 mechanism is shifted from one reel-base gear of the pair of reel-
base gears to another reel-base gear at the end of the magnetic
tape in accordance with a switching operation of the running
direction of the magnetic tape. The switching operation is
achieved by the switching mechanism.

20 According to the present invention, there is provided a
magnetic tape drive including a pair of ‘capstans, a pair of pinch
rollers, a first gear, a second gear, a first switching mechanism, a
second swx,tghmg mechamsm, a third mechanism, a first detection
mechanism and a second detection mechanism. The pair of

25 capstans runs a magnetic tape in a first running direction of a
take-up reel base side or in a second running direction of a
supply reel base side, the second running direction opposing the
first running direction. The pair of pinch rollers is operated to
abut with or move away from the pair of capstans. The first gear

30 rotates one reel base of the take-up reel base and the supply reel
base. The second gear has a cam -portion for rotating the first
gear. The first switching mechanism rotatably supports the first
and second gears and moves the first gear toward the above-
noted one reel base. The first detection mechanism is provided

35 for engaging with the cam portion of the second gear, detecting a



10 .in production costs. Furthernore, it nmust be required to ensure a
space enough to nount the above-noted internediate | ever 204 and the
l.i ke.. Thus, it is difficult to satisfactorily achieve the savi ng of
thefinterior Space of the entire apparatus and to adequatel y
smal | -size or thin the entire size and dingnsions of 15 the apparatus.
SUMVARY OF<THE | NVENTI ON It is] “therefore, an object of the
present invention to provi de a magnetic tape drive which avoids the

f or egoi ng di sadvant ages. 20 According to the present invention,
there is provided a magneti ¢ tape drive including a pair of reel-base
gears, a pair of capstans, a pair of pinch rollers, a drive nechanism
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mechani sm turns by reciprocating the third switching mechamsm in
10 accordance with the oscillating motion of the second detection
mechanism. A selected one of the reel bases is rotatively driven
by shifting the firstr gear; rotatably supported on the first
switching mechanism,.  towards the one reel base in accordance
with reciprocating motion of the third “switching mechanism.
15 BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a view explaining a switching mechanism which
switches the running direction of a magnetic tape. '

Fig. 2 is a perspective view the appearance of an auto-
reverse tape recorder equipped with a magnetic tape drive of

20 illustrating an auto-reverse type tape recorder of one '
embodiment of the present invention.

Fig. 3 is a perspective view 1llustrat1ng a partlcular state in
which the ;a!pe cassette is inserted into the interior of the tape
recorder shown in Fig. 2 with its lid opened.’

25 " PFig. 41is a pfan view illustrating a mechanism of the tape
recorder.

Fig 5 is a perspective view illustrating essential portions of
the mechanism of the tape recorder. -

Fig. 6 is a perspective view illustrating the essential

30 portions of the mechanism of the tape recorder.

Fig. 7 is a plan view illustrating the mechanism of the tape
recorder from the reverse side.

Fig. 8 is a perspective view illustrating the essential

~ portions the mechanism of the tape recorder from the reverse
35 side.



4 ~ selectivel y meshes with a camgear and the pair of -reel -base

gears and has a gear which gear rotatively drives the . ree
meshed. The switching nmechanismis provided for smntchlng
diréction of the magnetic tape fromone of the first and
di‘'rection to another direction. The switchipng mechani
reciprocatéd at the end of the magnetic tape so that
roller of the pair of pinch rollers which first pinch
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switching mechall M dicated by Y in Fig. 10.

Fig. 12 is a partial cross-sectional view illustrating the
construction of a particular portion at which a printed wiring

board is installed on the chassis.
10 Fig. 13 is a cross-sectional view illustrating

the construction

of a particular portion corresponding to an oscillating gear
incorporated in thermechanism of the tape recorder.
Fig. 14 is a plan view illustrating a friction lever.
Fig. 15 is an exploded perspective view explaining

15 procedures of installation of the friction gear.

Fig. 16 is a plan view illustrating the construction of a
mode-switching operation lever incorporated in the mechanism

of the tape recorder.

Fig. 17 is a cross-sectional view taken along the 11ne Z - Z of

20 Fig. 16.

Fig. 18 is a schematic structural view illustrating an auto-
" direction mechanism of the mechanism of the tape recorder.

Fig. lg is a schematic structural view illustrating an electric
power hold mechanism of the mechanism of the tape recorder.

25 Fig. 20 is an enlarged cross-sectional view illustrating the

linked relationship between .a lock lever and a ‘switch lever.

Fig. 21 is an enlarged view explaining the linked
relationship between the lock lever and the mode-switching
operation lever during the shut-off operation of the tape

30 recorder.

Fig. 22 is a cross-sectional view explaining the relation
between the oscillating gear and the cam gear when switching
from the forward playback running (FWD) mode to the reverse-

rotation playback running (RVS) mode.



20 ., According to the present invention, there is provided a

magnetic tape drive including a pair of capstans, a pair of pinch

rollers, a first gear, a second gear, a first switching nechanism a

segond switching nechanism a third nechanism a first detection

nmechani sm and a second detection nechanism_ The pair of 25 capstans runs a

magnetic tape in a first running_directi0n7bf-a take-up reel base side
or in a second running direction of a supply reel base side, the
second runni ng direction opposing the first running direction. The
pair of pinch rollers is operated to abut with or nove away fromthe

pair of capstans. The first gear 30 rot at es one reel base of the take-up
recl base and e, SyRp! g $6La sohestilfisRHle by TR A6 201 O
supports the flopsratlon oﬁrtliesta;mndlrg&ar@smd whens swhecHings frograthd owar d
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detecting a  playback running (RVS) mode. -5-
5 Fig. 24 is an explanatory view of the continuous repeated
playback from face A to face B or vice versa.
Fig. 25 is an explanatory view of the playback. operation in
case of switching to the stop mode after the continuous playback
from the face A to face B and from face B to face A. .

10 Fig. 26 is an illustration of such a particular state that the
magnetic tape is driven in the reverse-rotation running direction
in the playback optration in which the continuous repeated
playback is executed from face A to face B or from face B to face
A. '

15 Fig. 27 is an illustration of such a particular state that the
magnetic tape is driven in the reverse-rotation running direction
in the playback operation in case of switching to the stop mode
after the continuous playback from the face A to face B and from
face B to face A.

20 Fig. 28 is an enlarged view illustrating the state of the
essential portions in the forward running playback mode of the
mechanism _6f the tape recorder.

Fig. .~259 is an enlarged view illustrating the state of the
essential portions at the moment when the running direction of

25 the tape is switched from the forward running (FWD) direction to
the reverse-rotation running (RVS) direction

" Fig. 30 is an enlarged view illustrating the state of the

essential poruons in the reverse-rotatlon playback running (RVS)
mode - :

30 Fig. 31 is an enlarged view illustrating the state of the
essential portions at the moment when the running direction of
the tape is switched from the reverse-rotation running (RVS)
direction to the forward running (FWD) direction

Fig. 32 is a cross-sectional view illustrating the relation
35 between the oscillating gear and the cam gear during stop in the




' tape end. The second detection nmechanismis linked to the first

det ecti on nechani sm for producing oscillating noti.on of the second
detection nechanism The second sw tching nmechani sm oscillates in a
direction esséntially equivalent to the first or 5 second running
difrrections by the oscillating notion of the second - detection mechani sm
The third sw tching mechanism switches - 8 the positions of the pair of
pinch rollers .so that the pair of pinch rollers abut with and nove away
fromthe pair of capstans in turns by reciprocating the third swtching
.mechanismin 10 accordance with the oscillating notion of the second

det ection mechani sm A sel ected one of the reel bases is rotatively
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Illustrating an autD-reverse {ype tape recGrder of one . enbodi nent of
the present inventilgg: 34 is a schematic sstructurple vdewcillystrgtiag, the ustrating
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in Fig. 2. o : '

Fig. 37 is a front view illustrating a tape recorder of the
other embodiment of. the invention.

Fig. 38 is a cross-sectional view illustrating the relationship

15 between the oscillating gear and the friction lever in the other
embodiment.

Fig. 39 is a plan view illustrating the structure of the
friction lever of the other embodiment of the invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

20 - The magnetic tape drive of the present invention will be
hereinbelow described in detail in accordance with the drawings.
The embodiments of the magnetic tape drive made according to
the invcntioxig. are exemplified in case of an auto-reverse magnetic
tape recording and/or reproducing apparatus, which will be

25 hereinafter abbreviated to a "tape recorder".

In Figs. 2, 3 and 36, reference numeral 1 denotes an auto-
reverse tape recorder for use in audio systems. The tape
recorder 1 is equipped with a stereo-headphone connection
terminal (not shown) at the right-hand side of a box-like cabinet

30 -2 made of synthetic resin and is portable and small-sized and
light-weighted. A lid member 3, which is made of synthetic resin
and also serves as a cassette holder, is provided at the upper face
of the cabinet 2 to manually open and close an opening 2a of a

larger size than the tape cassette 100.



30 .portions of the mechanism of the tape recorder. .Fig. 7 is a

pl-an view illustrating the nmechanism of the tape recorder fromthe
rever.se side. - Fig. 8 is a perspective viewillustrating the
essenti al " portions the nmechani smof the tape recorder fromthe reverse
35 side. _ ' - 6-

Fig. 9is aplan viewillustrating the ess&ntial portions the

‘mechani sm of the tape recorder fromthe reverse side. ' Fig. 10 is
a cross-sectional viewtaken along the line X - X of Fig. 9. 5.

Fig. 11 is an enlarged cross-sectional view illustrating the zone
indicated by Y in Fig. 10. Fig. 12 is a partial cross-sectiona
view illustrating the .construction of a particular portion at which a
printed wiring ~ Thsacabinet| dsaeeommanates thereissias mechanism 10 pyhich) 3

i's a cross-secid @roviddd®\iok | pesTbfming da tplaybasiet 6@ ifdpward direction
' which will be hereinafter abbreviated to a "FWD", a playback of a
reverse direction which will be hereinafter abbreviated to a
5 "RVS", a stopping operation and the like, with respect to a
magnetic tape 103 both ends of which are wound respectively
between a pair of reels 101 and 102 of the tape cassette 100.
Also provided at the front face of the cabinet 2 are a play button
4 which is pressed in case of the forward playback or reverse-
10 playback of the tape 103, a fast-forward running (FF) button 5
which is pressed in case of fast-forward running of the tape 103,
a rewind (REW) bufton 6 which is pressed in case of re-winding
of the tape 103, a stop button 7 which is pressed when stopping
the forward playback or the reverse playback of the tape 103, a
15 direction switching operation lever 80 which switches the
running direction of the tape 103 into either the forward running
direction (FWD) or the reverse running direction (RVS), a mode
switching operation lever 90 which switches the playback mode
of the tape into either the double-face continuous playback mode
20 for both faces composed of the forward trip (i.e., face A of the
tape cassette 100) and the backward trip (i.e., face B of the tape
cassette 100) of the tape 103 or the single-face individual
playback mode for either one of the faces A and B of the tape
cassette 100, and the like. The above-mentioned buttons 4 to 7
25 and the operation levers 80 and 90 are formed of synthetic resin.
As shown in Figs. 4 and 6, the mechanism 10 has a
substantially rectangular plate-like chassis 11 made of metal. As
shown in Fig. 8, in rear of the chassis 11 and at both corners of
the chassis, a pair of concavities 11a and 11b, each depressed
30 c’yIindrically, are formed at the bottom face of the chassis by
pressing. The peripheral wall of each of the concavities 11a and
11b is notched into four pieces, and integrally projection-formed
at the respective bottoms of the concavities are support shafts
12L and 12R, made of synthetic resin, by way of a so-called
35 outsert molding' (a molding method according to which plastic is



of g particul'ar_ portion corresponding to an oscillating gear

i ncorporated.in the mechani smof the tape recorder. Fig. 14 is a
plan view illustrating a friction |ever. Fig. 15 is an expl oded
perspective view explaining 15 procedures of installation of the friction
gear. Fig. 16 is a plan viewillustrating the construction of a
mode- swi t chi ng operation |ever incorporatedQin the nechanism - of the
t ape recorder. Fig. 17 is a cross-sectional view taken along the
line Z - Z of 20 Fig. 16. Fig. 18 is a schematic structural
view illustrating an auto- di recti on nmechani sm of the nechani smof the
t ape recorder. Fig. 19 is a schematic structural view
illustrating an electric power hold nmechani sm of the nmechani sm of the

tape recorder. épipedded intoriag me@l parh efing gapporbshase ckdloneatatablyy
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pl ayback runni @ thewbpttepae qfothmeresmu%-reel bascst B3i amd pl4yback running
(RVS) node. | As shown in Fig. 4, a pair of left and right capstans 16 ‘and
17 are rotatably supported at locations opposing the respective
reel bases 13 and 14 and in the front of the chassis }1 by means
10 of a pair of cylindrical bearing portions 15L and 15R which are
formed of synthetic resin by way of outsert molding. The lower
portions of the pair’ of capstans 16 and 17 are downwardly
projected from the bottom face of the chassis 11, and also driven
~ pulleys 18L and 18R are fixed onto the respective lower portions
15 as seen in Fig. 7. As shown in Fig. 7, a drive belt 21 is provided
and tightened among the driven pulleys 18L and 18R, and a
drive pulley 20 which is fixed to a drive shaft 19a of a motor 19
serving as a power source, which shaft is mounted in such a
~manner as to project from the bottom face of the chassis 11. As
20 shown in Figs. 23 and 32, small-diameter gears 18a, 18a are
integrally molded at the respective central portions of the upper
faces of the pair of driven pulleys 18L and 18R.
As shuwn in Figs. 4 and 5, integrally molded in front and in
the rear of the center of the chassis 11 are drawing-pressed
25 portions 1lc and 11d each consu_'ucting a shaft. The drawing-
pressed portions 1ic and 11d are formed in such a manner as to
be projected from the chassis 11. A substantially cross-shaped
playback operation lever 22, made of metal, is supported on the
chassis 11 slidably in the longitudinal direction by means of the
30 pair of drawing-pressed portions 1lc and 11d. The play button 4
is mounted on the tab-like front portion 22a of the playback
operation lever 22. A pair of slots 22c¢ and 224, which are
respectively formed at the center and at the rear of the playback
operation lever 22, are inserted into the pair of drawing-pressed
35 portions 11c and 11d. As a result of this the playback operation



-7-. Fig. 23 is a schematic structural viewillustrating the
operation of the tape drive systemwhen switching fromthe f orwar d

pl ayback running (FWD) node to the reverse-rotation pl ayback runni ng
(RVS) node. 5 Fig.. 24 is an explanatory. view of the continuous
repeated playback fromface A to face B or vice versa. Fi g.
25 is an explanatory view of the playback biperation in case of
switching to the stop node after the continuous playback fromthe face
Ato face B and fromface Bto face A 10. . " Fig. 26 is an illustration
of such a particular state that the magnetic tape is driven in the
reverse-rotation running direction I n the playback operation in which

t he conti nuous, repeat ed | ayback is executed from face A.to _face B or
fromface B toleveEcs2 is sypported in a manger $p as igh bey F{lgﬁli’lét iBihst such a

particul ar st algngitlinkhdairectionrelgyethiec disgatices cofiegponding e the length
verse. fotat G AEVILIAILE oGO ang Bobe RUANRGEPRHEURLD Cave
face A to facen@ednglaybank operation Bwer R22cds /slidably supported. ongand an
o e i SN AR ey gh 1P Whring 5oeRk ot EL) ns 1
respective drawing-pressed portions 1lc and 11d such that the
top ends are flanged outside. :

As shown in Figs. 4, 6 and 8, tab-like bent pieces 22e, 22f
and 22g are formed at the tab-like front portion 22a and at the

10 center and at the rear end of the playback operation lever 22, in
such a manner as to be bent downwards. The bent pieces 22e,
22f and 22g are so”located that these bent pieces are projected

- downwardly from the-bottom face of the chassis 11 through the
holes 1le, 11f and 11g formed in the chassis 11. As shown in Fig.

15 8, the center bent piece 22f is engaged with one end of a torsion
spring .23 which is mounted on the projected portion 11h
projected from the bottom face of the chassis 11. By means of
the biasing force of the torsion spring 23, the tab-like front
portion 22a of the playback operation lever 22 is so designed to

20 be constantly projected forwardly. A éubstantially rectangular
hole 22h is formed at the center and at the right-hand side of the
playback operation lever 22. A pair of drawing-pressed poitions
22i, 22i andg-a pair of projected portions 22j, 22j, all constructing
shaft portions, are integrally molded at the front of the lever 22

-25 in such a manner as to extend in the direction perpendicular to
‘the pair of slots 22c and 22d.

As shown in Figs. 4 and 6, a substantially rectangular plate-
like pinch-roller switching lever 24, made of metal, is supported
on the playback operation lever 22 slidably in the left and right

30 directions, for switching from one of the forward playback mode
and the reverse playback mode to the other by means of the pair
of drawing-pressed portions 22i, 22i and the pair of projected
portions 22j, 22j. A head base 26 equipped with a recording
and/or reproducing head 25, is firmly secured onto the pair of

35 projected portions 22j, 22j by means of a pair of screws 27, 27.




mechani sm of the tape recorder.
I Flustrating the state of the essential portions at the nonent when

Fig. 29 is an enl arged vi ew

the running direction of 25 the tape is switched fromthe forward runni
(FVD) direction to the reverse-rotation running (RVS) direction
Firg. 30 is an enlarged viewillustrating the state of the essenti al
portions in the reverse-rotation playback- rngnai ng (RVS) node 30
Fig. 31 is an enlarged viewillustrating the state of the essenti al
portions at the nonent when the running direction of the tape is
switched fromthe reverse-rotation running (RVS) direction to the

forward running (FWD) direction

Fig. 32 is a cross-sectional

view illustrating the relation 35 between the oscillating gear and the
gear during stdpt&grailb'e formed at the position offset rightwardly from the 8-

stop node, the dasdr fo@" RS ‘%réﬂin'éhgg gPdfie PMHEH-POILLWAHHAe lever ™4 s

10

15

20

25

30

a tongue-like front portion 24a which is slidable together with
the drawing-pressed portion 24b on the front portion 22a of the
playback operation lever 22. Integrally formed at the position
offset rightwardly from the center of the rear edge of the above-
mentioned lever 24, is a C-shaped rear portion 24c which is
inserted into the rectangular hole 22h of the playback operation

~ lever 22 and thus slidable on the chassis 11. A torsien spring 28

is hanged between the drawing-pressed portion 22b of the front
portion 22a of the playback operation lever 22 and the drawing-
pressed portion 24b” of the front portion 24a of the pinch-roller
switching lever 24. By way of the biasing force of the torsion
spring 28, after sliding in the lateral direction, the pinch-roller
switching lever 24 is held at either one of the left and right
positions. As seen in Figs. 3 and 4, a pair of cassette positioning -
pins 29, 29, made of synthetic resin, are integrally molded
between the pair of capstans 16 and 17 mounted on the chassis
11 by way of the outsert molding, for positioning the tape
cassette 100 installed in the box-like cabinet 2.

As shown in Fig. 6, a pair of slots 24d, 24d and a pair of
slots 24e, 24e are formed in both sides and in the middle of the
pinch-roller: 'sslwitching lever 24, whereas a pair of substantially
trapezoidal engaging holes 24f and 24g are formed at both ends

.of the pinch-roller switching lever in such a manner as to be

tapered off to the outside. Additionally, a bent piece 24h is
formed at the left-hand side end of the pinch-roller switching
lever 24 by bending. The pair of slots 24d, 24d of the pinch-
roller switching lever 24 are inserted into the pair of drawing-
pressed portions 22i, 22i of the playback operation lever 22 and
as a result the switching lever 24 is supported slidably in the
lateral direction by a distance equal to the length of each slot

- 24d. The pinch-roller switching lever 24 is slidably supported on

and engaged with the playback operation lever 22 by burring top

ng

cam



Fig. 33 is a schematic structural viewillustrating the operation of
the tape drive systemduring the fast-forward 5. running and during the
rewi ndi ng. Fig. 34 is a schematic structural viewillustrating
t he rel ation anong the oscillating gear and the camgear during the
fast-forward running, and the respective operation levers for the
fast-forward running operation and for thé rew ndi ng. operation. 10

Fig. 36 is a front viewillustrating the tape recorder shown “in Fig. 2.
Fig. 37 is a front viewillustrating a tape recorder of the ot her
enbodi nent of. the invention. Fig. 38 is a cross-sectional view

illustrating the relationship 15 between the oscillating gear and the
friction |ever e .ot her odi nent . Fig.. 39 is | an
view illustr atqu IOE the rl‘@gpg@ty%?&%ng PresisPﬁlcPPHhOF%vg21 %éﬁﬁfher
enbodi nent of thbﬁ‘tdp’l\eﬁdtsl afe ﬂan edButEIdeTI ON OF THE PREFERRED EMBODI MENTS
20 The magnetic pr esent I
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enmbodi ment s ofrollees dyremidi 31t ape phovidedreab®vac the dpaig ob engagm@ holesnt i on
are exenpl kf i egg angass £ 4 %ﬂemmﬁrx%\iﬁsgwﬁggmgguem 24 3RCa! REANGE D
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the pair of roller support arms 32L and 32R are pivotally
supported on a pair "of support shafts 34L and 34R which shafts
are integrally projection-molded on both corners of the front side
of the chassis 11 by way of outsert molding. To prevent the

15 datum end portions from coming out, also provided are a pair of
left and right nail portions 35L and 35R which are projection-
molded integral with the respective support shafts 34L and 34R.
Additionaily, torsion springs 36L and 36R are wound on the
respective datum end portions 32b of the pair of .roller support

20 arms 32L and 32R. Ends 36a, 36a of the torsion springs 36L and
36R are engaged with the respective top ends 32a, 32a, whereas
the other ends 36b, 36b of the torsion springs 36L and 36R are |
inserted mtd. and engaged with the respective' engaging holes 24f
and 24g of the pmch-roller switching lever 24,

25 As shown in Fig. 6, the bent piece 24h formed at the left-
hand edge of the pinch-roller switching lever 24, is inserted into
the middle of a pair of pins 85, 85 which are integrally formed on

- the upper face of a direction switching lever 80 as discussed
Iater. Thus," when the direction switching lever 80 is pivoted

30 rightwards, the pinch-roller switching lever 24 slides leftwards

as seen in Figs. 4 and 24 and thus the mode becomes shifted to
the forward playback, with the result that the right-hand side
pinch roller 31 is brought into abutment with the right-hand side
capstan 17. In contrast, when the direction switching operation

35 lever 80 is pivoted leftwards, the pinch-roller switching lever 24



and .al so. serves as a cassette holder, is provided at the upper face of

the cabinet 2 to manually open and cl ose an opening 2a of a | ar ger size
t han the tape cassette 100. ' - 9-
The: cabi net 2 acconmopdates therein a mechani sm 10 which i's provi-ded for
perform ng a playback of a forward direction which will be hereinafter
abbreviated to a "FWD', a playback of a - 14reverse direction which will be
herei nafter abbreviated to a 5 "RVS', a stopping operation and the |iKke,
Wi th respect to a magneti c tape 103 both ends of which are wound -
respectively between a pair of reels 101 and 102 of the tape cassette
100. Al so provided at the front face of the cabinet 2 are a play button

4 which is pressed in case of the forward pl ayback or reverse- 10 playback
of the tape 1038lidasfrghtwandsaas segonimgFig-F}8band othus the mpdehb¢comesssed -

g”mﬁ?‘se of T asishifpEgeiod thH”PéJ&sQ&?H}%aEEPewHﬁ&the reshlf Shab OHeREY:-fid on’
ich is pressed I.n case_of re-windin ) . ) -

side pinch roller 30 is broug%t into abutment with the left-hand
side capstan 16.

5 As shown in Figs. 8 and 9, a pair of left and right two-
stepped drawing-pressed portions 37, each constructing a shaft
portion composed of a larger-diameter portion and a small-
diameter portion, are integrally formed at the front end and on
the lower face of the chassis 11 by way of pressing, for example.

10 As shown in Figs. 10 and 11, slidably stacked and installed onto
“the respective large-diameter portions 37a, 37a of the pair of
drawing-pressed porfions 37, 37, are a metal lock lever 40 and a
metal ‘switch lever 41, in such a manner that the levers are
slidable in the lateral direction. Slidably provided onto the right-

15 hand side smali-diameter portion 37b of the pair of drawing-
pressed portions 37, 37 and the right-hand side drawing-pressed
portion 38 is a fast-forward running operation lever 42, whereas
slidably provided onto the left-hand side small-diameter
drawing-pressed portion 37b and the left-hand side small-

20 diameter portion 38 is a metal rewind-operation lever 43. These
metal operation levers are stacked with each other and installed
slidably in the longitudinal direction.

As shogévn in Figs. 8 and 89, a pair of front and rear one-
stepped small-diameter drawing-pressed portions, each serving

25 as a shaft portion, are integrally formed at the lower face and at
‘the right-front corner of the chassis 11. A metal stop operation |

~lever 44 is supported slidably in the longitudinal direction on the
pair of small-diameter drawing-pressed portions 39, 39. Top
 ends of the respective drawing-pressed portions 37, 38 and 39

30 are formed by burring such that the top ends are flanged outside
respectively to produce burred portions 37c, 38c and 39c. The .
slide levers 40, 41, 42, 43 and 44 are slidably engaged with each
other by means of the burred portions 37c, 38c and 39c.

As shown in Figs. 8, 9 and 19, ‘the lock lever 40 is formed

35 into a substantially rectangular plate whose front edge is uneven.



of fhe tape 103, a stop button 7 which is pressed when stopping t he
forward pl ayback or the reverse playback of the tape 103, a 15 direction
switching operation | ever 80 which switches the runni ng direction of
‘the tape 103 into either the forward running direction (FW) or the
reverse running direction (RVS), a node swi t chi ng.operation | ever 90
whi ch switches the playback node of'tﬂé fape into either the

doubl e-face continuous’ pl ayback node 20 for both faces conposed of the
forward trip (i.e., face A of the t ape cassette 100) and the backwar d
trip (i.e., face B of the tape cassette 100) of the tape 103 or the

si ngl e-face i ndi vi dual pl ayback node for either one of the faces A and

B of the tape tte 100, and t Kk above- e ne ttons 4
To'7 25° and rHe JOBRIEVSE N, DA bE o0 0ne 403 AEATS FRERHIEHEL 088 o n.
As shown in Figsl a thednfiddiderespentivelyn 1Théalock lever 40bist aotdemgyed
rectangul ar plat gel a 1 e a bho- 8,
in.rear of thet%cﬁgsgiliga@% iﬁdffm i%tgfzﬂ gg{eﬁ{e{rsé E’V ﬁfscm?ﬁ a{lﬁ\a@g%t:ss h pair
of concavi ti esinf@athedrespectivgc Hatggpdiametersiraingrpressed| POTHOBS f aflaed at

the bot t omsf acgs ofhdvas i Fes. §9b3the 1ockpre%§lm is Thstmi&d Imﬁréltage}éd of
each of the conca.V|t| i a and IS noéche i nt.o, f our and

integrally prd N #3000 (fRrg use in asﬁol? h%P?réEBB 13l ?)OEISBHBCU&
concavities arAlmJﬁpnnédsfr@iﬁ sthe frontdigltndnd26f thedbock lsyert het hz: resi n,
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portion 40d both used for the fast-forward running mode, a
10 tapered poftion 40e and a hook-shaped portion 40f both used for
the forward playback running operation, a tapered portion 40g
and a hook-shaped portion 40h both used for the rewind
operation, and a tapered portion 40i and a hook-shaped portion -
40j both used for the recording operation. A link nail 40k is
15 formed between the above-noted hook-shaped portions 40c and
40e of the lock lever 40, by bending the link nail downwardly.
As shown in Fig. 8, formed at the rightmost end of the lock lever
40 by downward bending is a reversed L-shaped bent piece 40m
and formed at the leftmost end of the lock lever by downward
20 bending is a rectangular bent piece (one endmost portion) 40n.
Hanged on the right-hand side bent piece 40m is one hooked end
45a of a torsion spring 45. The torsion spring 45 is wound on a
" | ~ shaft portion;_- 46, made of synthetic resin, which is integrally
| formed on the lower face of the chassis 11 by way of the outsert
25 molding, so that the lock lever 40 is constantly biased toward the
stop operation lever 44 by means of tension of the torsion spring
45. ) .
As clearly seen in Figs. 8, 9 and 19, the switch lever 41 is
formed into a substantially rectangular. shape of a shorter length.
30 than the lock lever 40, and formed with a pair of slots 41a, 41a at
both sides thereof. The switch lever 41 is so designed to be
slidable in the lateral direction by inserting the slots 4la into the
respective large-diameter drawing-pressed portions 37a of the
chassis 10. As seen in Figs. 19, formed at the front edge and at
35 the middle of the switch lever 41 are a tapered portion 41c and a



- 1Q - enbedded into a netal part). One support shaft 12L

roet at ably supports the supply reel base 13 made of synthetic resin,
whereas the other support shaft 12R rotatably supports the take- up
reel base 14 made of synthetic resin. Disc-like flanged Gears 5 13a and
14a, each having a large dianeter, are int?grally nolded . at the bottons
of the respective reel bases 13 and 14. ~ - As shown in Fig. 4, a
pair of left and right capstans 16 and 17 are rotatably supported at

| ocati ons opposing the respective " reel bases 13 and 14 and in the
front of the chassis 11 by neans 10 of a pair of cylindrical bearing
portions 15L and 15R which are formed of synthetic resin by way of

outsert nol di ng. _The..l oyer ortigns of th air of capstans 16.and 17
are downwar.dl y%oncavﬁyo}ﬁggt 5’(‘]“%@?1‘? h rbéﬁ?oiﬁsséfg)éwafgt ﬁ‘é‘“ﬁﬁ&s&@r?ﬂ?nand
al s?_ dri vig a tqlpdrle_dypoﬁrﬁdmr';mlb fid ar eo_hba.vii_iyoélb bdta _ueecpein}ri thee | over
portions a i sho n . e i's
provi ded ' Zﬁ?j&?%kéleagggc%n%‘gﬁf%g ‘\é\%éeﬁ %gﬁefégsga’giéﬁén%i?ﬁggd a
drive pull ey 2@onsaeiyi 41hi heth tused fon the srewindiog operatios or Al®

serving as PF¥EedO ; s : efnkNnsiiC as
to project fglro thgab%{?gem%égagfB?é?amggagﬁghlflipk@ﬁg ho@h%f/mth?n |g§. 23
and 32, snal | - dp¥6Reddr iy reciangulan hole 41k, Integrally 30%13%(1 at the

respective cenidosnwerdlyoas the tbacawipgr4lh férase of dheerewindigl driven
pul Teys 18L an%p%?ﬁion is a bent piece 4lm which is provided for switching a |
- power switch 47 ON or OFF by engagement with or dis-

10 engagement from the operation portion 47a of the power switch
47. The power switch 47 is designed in a manner so as to be
switched ON while *the operation portion 47a, spring-loaded by
means of a return spring (not shown), is pressed by the bent
piece 41m and thus the operation portion' 47a is held at its

15 Dbackward position, and to be switched OFF while the bent piece
41m moves away from the operation portion 47a and thus the
operation portion 47a is returned to its initial position by means
of the bias of the return spring. By means of the biasing force of
the return spring of the operation portion 47, the switch lever 41

20 is returned to its initial position.

The power switch 47 is so designed to be switched ON by
the bent piece 41m in case that the switch lever 41 slides
leftward (to@ard the rewind operation lever 43) by virtue of the
link nail 40k of the lock lever 40, when the bent piece 22e of the

25 playback operation lever 22 is brought into engagement with the
tapered portion 40e and the hook-shaped portion 40f of the lock
lever 40 and with the -tapered portion 4le and the concavity 41f
of the switch lever 41, while pushing the playback operation

, lever. 22 against the bias of the torsion spring 23. The switched-

30 ON state is held as long as the bent piece 22e of the playback .
operation lever 22 is locked by the hook-shaped portion 40f of
the lock lever 40, and held until the locked state of the playback

" operation lever 22 is released by means of the stop operation
lever 44 as set out below. In the same manner as the pressing

35 action of the playback operation lever 22, in case of the



As shown in Figs. 4 and 5, integrally nolded in front and in the rear
of the center of the chassis 11 are draw ng-pressed 25  portions 11lc and
11d each constructing a shaft. The draw ng- pressed portions 1lc and
11d are forned in such a manner as to be projected fromthe chassis
11. A substantially cross-shaped . pl ayback operation |ever 22, made of
metal, is supported on the chassis t11¢lidably in the | ongitudinal
direction by nmeans of the 30 pair of draw ng-pressed portions 11c and 11d.
The play button 4 is nounted on the tab-like front portion 22a of. the
pl ayback = operation lever 22. A pair of, slots 22c and 22d, which are
respectively fornmed at the center and at the rear of the playback
operation lever 22 are inserted intot ressed 35

e, pai.r of draw ng-' .
portions 11c adBSHERiIVe Rressings Action: ¢ 158, fastr O krgﬁgﬂﬁ i @peration
lever 22 is sujpver @@ ianda thenesvingdo operdtiorbdevki WD) théﬂip?é‘her switch 47
the r especti ve 16 ST cRA ON By oWaY A6 ToF feEFTHa Hliihg, pftin S Hhe' ock

' lever 40 and the switch lever 41, and switched OFF by way of the
5 motion of the stop operation lever 44.

' As indicated in Figs. 8 and 9, the fast-forward running’
operation lever 42 is equipped with the fast-forward running
button 5 installed on its front end portion 42a, and formed with a
pair -of slots 42b and 42c in front of and in the rear of the central

10 stepped portion of the lever. The fast-forward running operation
lever 42 is slidable in the longitudinal direction by inserting the
front-side slot 42b *into the right-hand side small-diameter
drawing-pressed portion 37b of the chassis 11 and by inserting
the rear-side slot 42c into the left-hand side small-diameter .

15 drawing-pressed portion 38 of the chassis 11. Also formed at the
left edge of the fast-forward running operation lever 42 by

bending are an upwardly-extending rectangular bent piece 42d
located at the front side, a downwardly-extending C-shaped bet
piece 42e located in the center, and a downwardly-extending
20 doglegged bent piece 42f located in the rear side. The front bent
piece 42d of the fast-forward running operation lever 42 is
associated with the hook-shaped portion 40d of the lock lever 40
‘in a mannefg so as to be engageable with and to be dis-engageable
from the hook-shaped portion. One end 48a of the torsion spring
25 48 is engaged with and hanged on the center bent piece. 42e. The
torsion spring 48 is wound on a shaft portion 49, made of
synthetic resin, which is integrally molded on the lower face of
the chassis 11, by way of the outsert molding, such that the
torsion spring constantly biases the fast-forward running
30 operation lever 42 in the forward direction.
" As shown in Figs. 8 and 9, the rewind operation lever 43 is
equipped with the rewind button 6 installed on the its front end
- portion 43a, and formed with a pair of slots 43b and 43c in front
of and in rear of the central stepped portion of the lever. The
35 rewind operation lever 43 is slidable in the longitudinal direction



not ed pl ayback operation lever 22 is slidably supported on and 5 engaged
with the chassis 11 by burring top ends of the - respective

dr awi- ng- pressed portions 11c and 11d such that the top ends are

fl anged outsi'de. - As shown in Figs. 4, 6 and 8, tab-Iike bent

pi eces 22e, 22f and 22g are forned at the tab-like front portion 22a
and at the 10 center and at the rear end ¥ the pl ayback operation | ever
22, in such a manner as to- be bent downwards. .The bent pieces 22e,

22f and 22g are so located that these bent pieces are projected

downwardly fromthe bottomface of the chassis 11 through the hol es
lle, 11f and 11g formed in the chassis 11. As shown in Fig. 15 8, the

center bent pigce. 22f .is engaged with one ,end.o 3 torsion spring .23
which is rmount Y BIFefHRg pﬁm 3@‘?%‘65‘[5% tsf‘?)tn 4%%h into thg, GERIEL o§MRH5 M t he
bottom face ofdidmetehadmiwinklprddgedepostioi 37b of hthebicimissis fldr @adobyt he
oper ation | eveysaing “Ue Fear SHae figk 430, iR, e eer@r brnlCa AL o
A subst ant i al | graveingapressed portioth@d®% 2Also sfarmede ditathe ightendge ofhdhat

t he right-han ' | %q.ﬁﬁ I Qfa | .pair of
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22j, 22j, all exsadingrestangular hestt piaser A8ds located; it dgeafiopt nidge R at
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direction perpendicular, to

th . Sl 22 d 22d. As
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pl ayback node 40dtofk the Hockblever4Q inf at manper rso as toptbedengagrpble ewithd
portions 22i, Zgd @Nbe! Msditiageable'RORCYRE hook-shaped portion. The
other end 48b of the -torsion spring 48 is engaged with and
hanged on the center bent piece 43e. By means of the bias of the
15 torsion spring 48, the rewind operation lever 43 is constantly
biased in the forward direction.

As shown in Figs. 8 and 9, the stop operation lever 44 is
equipped with the stop button 7 installed on the front end
portion 44a, and formed with a pair of slots 44b and 44c in front

20 and the rear of the lever. The stop operation lever 44 is slidable
in the longitudinal direction by inserting the pair of slots 44b and
44c into the pair of small-diameter drawing-pressed portions 39,
39, respect_'i.\gély. The stop operation lever 44 is formed with an
upwardly-extending rectangular bent piece 44d at its left edge

25 and at the front side, and a downwar’dly-éxtending C-shaped
bent piece 44e at the right edge and at the rear side, by bending.
The front bent piece 44d of the stop operation lever 44 is
associated with the right-hand side tapered portion 40b of the
lock lever 40 in a manner so as to be engageable with and dis-

30 engageable from the right-hand side _tapefcd portion. The other
end 45b of the torsion spring 45 is engaged with and hanged on
the rear bent piece 44e. By means of the bias of the torsion
spring 45, the stop operation lever 44 is constantly biased in the
forward direction.



portions 22j,

22). A head base 26 equi pped with a recording and/ or

reproduci ng head 25, is firmy secured onto the pair of 35 projected

portions 22j, 22j by nmeans of a pair of screws 27, 27.

- 12 - " Integrally forned at the position offset rightwardly from
t he center of the front edge of themﬁbnch-roller switching | ever -24,
S a tongue-like front portion 24a "Wifch is slidable together with

t he draw ng-pressed portion 24b on the front portion 22a of the 5

pl ayback operation |ever 22. Integrally forned at the position of f set
rightwardly fromthe center of the rear edge of the above-
| ever 24, is a C-shaped rear portion 24c which is

inserted into the
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operatigﬁnfeﬂfc.arr-o tll&_earmd the rewind operation lever 43 is a
substantially T-shaped metal FR switching lever 51 which is
provided for switching one of the forward playback running
(FWD) mode, the reverse playback running (RVS) mode, the fast-
forward running (FF) mode, and the rewinding (REW) mode to
the other by means of a metal bar-like support shaft S0.
Integrally formed on the upper face and in the center portion of
the front edge of the FR switching lever 51 is an upwardly-
extending drawing-pfessed portion 5la which projects into a slot
11i of the chassis 11. Also integrally formed on the lower face
and in the front-left and front-right ends of the FR switching
lever is a pair of downwardly-extending arc-shaped bent pieces

' 51b and S5lc. A downwardly-projecting metal bar-like support

20

25

30

35

shaft 52 is provided on the lower face and in the rear side of the
FR switching lever 51. . .

As shown in Figs. 7, 22 and 32, a cylindrical portion 53a of
a large-diameter cam gear 53, made of synthetic resin, is

rotatably supported on the support shaft 50 which is projected

downward of the chassis 11 and pivotally supports the FR
switching lc\(er 51. The cam gear 53 is formed integral with a
gear 53b on its outer periphery, and with a ‘concave -elliptical and
eccentric cam portion 53c at its lower face. A substantially
triangular-prism shaped convex cam portion 53d is integrally
formed at the thinned section of the cam portion 53¢ formed on
the lower face of the cam gear 53. A small-diameter driven gear
54, made of synthetic resin, is rotatably supported on the _
cylindrical portion 53a of the cam lever 53 and in the side of the
lever 51, by means of a clutch mechanism 55 including a spring
and so forth. ' ' :
As shown in Figs. 4 and 6, the drawing-pressed portion 5la
of the FR switching lever 51 is maintained at the position
opposing the C-shaped rear portion 24c of the pinch-roller

nenti oned



switching lever 24. By way of the biasing force of the torsion spring
28, after sliding in the lateral direction, the pinch-roller 15 swtching

lever 24 is held at either one of the left and right positions. As
seen in Figs. 3 and 4, a pair of cassette positioning pi ns 29, 29,
made of synthetic resin, are integrally ol ded bet ween the pair of
capstans 16 and 17 nounted on the chassis20 - 11 by way of the outsert
nol di ng, for positioning the tape 20 cassette 100 installed in the
box-1i ke cabinet 2. . ~ As shown-in Firg. 6, a pair of slots 24d, 24d
and a pair of slots 24e, 24e are formed in both sides and in the

m ddl e of the pi nch-roller switching | ever 24, whereas a pair of
substantially  _ trapezoidal engaging holes 24f and 24g are formed at
both ends 25 syitehiagpilener- 24 |1@r%m&t@pi slate ewhergin dhehpicherallar as to be

tapered of f tqyidehiagt 3eels 1608bt iRB3ddd/ by thenpldick dperaton levekor med
at the left-h ! side.end of the, pi h-rﬁtler SmﬁﬁCthg ._lever 24 by
bendi ng. The r k)‘? theocase Rf tlzgdpn@yb@ HeHe pvherein “thy Ipé?dk\f?{l%l ng
Izg?/e:‘) f 2t4h2r eI isvsicching ﬂernmr_ Izﬂlelis)aplrcss%d dboypwilreg-plagbagi ets;m:itipﬁr lewers 2%_2i ,
| ever 24 i é ps %%&%ggl ﬁcé’lé%ﬁray tﬁgnei’%% OPn&Hsztﬁ%sr gl% ?ﬂd;d:cs:lﬁ’ o%Heb%rgwciﬁgét :igge
equal to the Ippegsad gfortignh5dkois so degigmedThe Be rengaged) e\rittsw%scmarg | ever
|24 |s slidabl E’POQTHBBOQM@.C’ Puring tHARRENGEdehPagdiBeRt, 24P AeknORE Hig! ON
ever 22 by burring top ] o e .
25, when the pinch-roller switching lever 24 is moved leftward
by shifting the direction switching operation lever 80 rightward,
10 the support shaft 52 of the FR switching lever 51 moves toward
' the gear 14a of the take-up reel base 14. In the same manner, as

seen in Fig. 26, théreafter, when the pinch-roller switching lever

24 is shifted rightward by shifting the direction switching

operation lever 80 in the leftward direction, the support shaft 52
15 of the FR switching lever 51 moves toward the gear 13a of the

supply reel base 13.

As shown in Fig. 34, the right bent piece 51b of the FR
switching lever 51 is associated with the bent piece 42f of the
fast-forward running operation lever 42 in a manner so as to be

20 engageable with and dis-engageable from the bent piece, and
when the bent piece 51b and the bent piece 42f abut with each
other, the support shaft 52 of the FR switching lever 51 moves
toward the rg_._ear 14a of the take-up reel base 14. As shown in -
Fig. 35, the left bent piece 51c of the FR switching lever 51 1is

25 associated with the bent piece 43f of the rewind ‘operation lever
43 in a manner so as to be engageable with and dis-engageable
from the bent piece, and when the bent piece 51c and the bent
piece 43f abut with each other, the support shaft 52 of the FR
switching lever 51 moves toward the gear 13a of the supply reel

30 base 13.

As shown in Figs. 7 and 13, an oscillating gear 56, made of
synthetic resin, is supported rotatably and slidably in the vertical
direction on the support shaft 52 of the FR switching lever 51.

~ The oscillating gear '56 has an upper large-diameter gear 56a and
'35 a lower small-diameter gear 56b formed integral with the gear



- 13 - ends of the respective draw ng-pressed portions 22i such
t-hat the top ends are fl anged out si de. As shown in Figs. 4
and 6, a pair of left and right pinch rollers 30 and 31 are provided
above the pair of engaging holes 5 24f and 24g of the pinch-roller
switching |ever 24 in a manner so as_to abut with or to nove away from
the left and right capstans 16 and -12l in turns. The pai'r of pinch
rollers 30 and 31 are rot at abl y supported by the shafts 33 in the
respective sem - cylindrical top ends 32a of a pair of left and right
roller support 10 arns 32L and 32R The respective datum end portions 32b
of the pair of roller support arns 32L and 32R are pivotally

supported on air of s ort. shafts 34L and 34R whi gh shafts e
Tt bor a1y pr Gt | Aol BRGhEhYh SRR eR e GIEAEPRORPTaPheS2a Of BHE he
chassis 11 by suppootf shafts82tismal Holey S7aohpvingeat sliheS7hs fodaednatmoeporti ons -
fromcomng o S ' r ' s g t gang ik i |
portions 35L algr?(? %Rgmﬁﬁbggglﬁﬁ?gggg%ﬁ- ﬁfufnonn%)ell‘)&gds?nt@gg?}gritsw?ﬁdl?%e
respective suptobolysthylenezderephthalate (PET) jpte 3 shinned platesisBaP&prithgs

36L and 36R arfetupsilo iiﬁg 58 is r(ﬁ%ﬁ@%d Viset@adenmtRe dsallt- dimsetd2bgedr t he
pair of roller_gupport

springs 36L a ( t%ﬁsﬁilggtg%%&aﬁgt%&@Epggﬂg%%@;%é%f e‘%ﬂqg éZé\SI gga,
wher eas tofe tind Heictiondde b 5736b of the torsion springs 36L and 36R are
inserted into and &j9adsd i t oLnen s S PRGHNE (RAIPMN: b WHr8S rédfing
mode, and duﬁng the rewinding mode, as seen in Fig. 32, the
10 oscillating gear 56 is held at its lower position (the upper position
in Fig. 32) by abutment of the projected portion 56c of the upper
face of the oscillatifg gear 56 with the bent piece 22g of the
playback operation lever 22 which bent piece is formed on the
rear end (top end) of the playback operation lever 22 projected
15 below the lower face of the chassis 11. Under this condition, the
small-diameter gear 56b -of the oscillating gear 56 comes in
meshed-contact with the gear 53b of the cam gear 53. As shown
in Fig. 22, during the forward playback operation and during the
reverse playback operation, the projected portion 56¢ of the
20 . oscillating géar 56 moves away from the bent piece 22g of the
playback operation lever 22 and thus the oscillating gear 56 is
held in its upper position (the lower position in Fig. 22). At this -
time, the lgi;ge-diametc}r gear 56a of the oscillating gear 56 comes
in meshed-contact with the driven gear 54 rotating together with
25 ~ the cam gear 53. By means of the elastic biasing force of the coil
spring 58 and the frictional force of the oscillating gear 56, the
rotational force of the oscillating gear 56 is transmitted to the
friction lever 57 which is supported on the support shaft 52. As
seen in Figs. 14 and 15, the friction lever 57 is formed with a
30 wide slot 57c at the other end thereof, such that the wide slot is
engageable with the hook-shaped portion 66e of the first
detection lever 66, as set out later. _ o
As shown in Figs. 8 and 9, by way of the outsert molding,
integrally molded at the right-hand side of the lower face of the
35 chassis 11 and above the center off to the left are a support shaft



and.24g of the pinch-roller switching |ever 24. 25 As shown'in Fig.

6; the bent piece 24h forned at the left- _ hand edge of the
pinch-roller switching lever 24, is inserted into the mddle of a pair
of- pins 85, 85 which are integrally forned on t he upper face of a
direction switching | ever 80 as di scussed | ater. Thus, when the
direction switching | ever 80 is pivoted 822 i ghtwards, the pinch-roller
switching | ever 24 slides |eftwards as seen in Figs. 4 and 24 and thus
t he node becones shifted to the forward playback, with the result that
the right-hand side pinch roller 31 is brought into abutnent with the
ri ght-hand side capstan 17. 1In contrast, when the direction sw tching

operation 35 é(?ver 80 is pivoted | eftwards,, the fi nch-roll er sw tching
| ever 24 » a support shaft 61, a support shaft 62 withya_nail portions| i des

rightwards as 62& and & Suppgdirtastiaft 6% Wwht avfgilbpeaitis 63A, alll kheflsto the
reverse playbqﬁﬁ wi th, th gesﬁ%&.thgﬁ th% left}%ﬁﬂg. wS|d - pi ch roIIer_
30 is brought Pg mené’t W Cn &8s AL HaRHOJ |CI)% Byﬁg an 1%.

shown in Figs. 5§, 7 and 23, rotatably supported on the support

5 shaft 60 is a first intermediate gear 64 made of synthetic resin

and composed of an upper large-diameter gear 64a and a lower

small-diameter gear 64b formed integrally with each other, and

also rotatably supported on the support shaft 61 is a second

intermediate gear 65 which is made of synthetic resin and -

10 engageable with the gear 13a of the supply reel base 13. The
first detection lever 66, made of synthetic resin, is pivotably
supported on the support shaft 62, whereas the second detection
lever 67, made of synthetic resin, is pivotably supported on the
support shaft 63. |

15 As shown in Figs. 5 and 23, the large-diameter gear 64a of
the first intermediate gear 64 is in meshed-contact with the gear
18a of the right-hand side driven pulley 18R, while the small-
diameter gear 64b of the intermediate gear 64 is in meshed-
contact with the gear 53b. of the cam gear 53. As seen in Figs. 5,

20 7 and 18, the first detection lever 66 is composed of a central
portion 66a through which the lever is pivotably supported on
the support shaft 62, a top end portion 66b, and a substantially
triangular-p:.{gm shaped datum end portion 66c, and formed into
a doglegged shape. As shown.in Figs. 7 and 15, integrally formed

25 at the upper endmost portion of the top end 66b of the detection
lever 66 are a substantially triangular-prism shaped cam
follower 66d which is slidable on the concave elliptical cam
portion 53¢ and on the convex cam portion 53d, and a hook-
shaped portion 66e which is detachably engaged with the slot

30 57c of the friction lever 57 and which is located below the
endmost portion in such a manner as to project to both sides of
the top end. B '

~As shown in Figs. 5 and 18, the second detection lever 67
has a slot 67a in the middle thereof, and is composed of a right-

35 hand side substantially triangular-prism shaped top end 67b and



5 As shown in Figs. 8 and 9, a pair of left and ri ght two-

st epped drawi ng- pressed portions 37, each constructing a shaft portion
composed of a larger-dianeter portion and a small - - di anet er- portion,
are integrall'y forned at the front end and on the |l ower face of the

chassis 11 by way of pressing, for exanple. 10 As shown in Figs. 10 and
11, slidably stacked and installed onto. 23 the respective |arge-di aneter

portions 37a, 37a of the pair of drawi ng- pressed portions 37, 37, are a
netal |ock |ever 40 and a metal switch lever 41, in such a manner that
the |l evers are slidable in the lateral direction. Slidably provided
onto the right- 15 hand side small-diameter portion 37b of the pair of

dr awi ng- pressed portions 37, 37 and the right-hand side

dr awi ng- pr essed datumpendi portdén i 67a@ dmbtfofmedaintor @an sitbstaopatlyt Lorshapeer
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levers are stas#eedomwhibtﬁahphoﬁglmmewdormﬁaéﬁmg 68 isl heagey d4rd tahe
Iongltudlng dlrectlo
ea

front and ey fEsed ri"Sth%p@Hr%n‘éWgﬁw ulign g‘%aﬁmlﬂgng? gﬁﬁagar f”r‘%ns

each serving 2 ths secohndf uppighti portiem.e i nt egral ly formed at the | ower
face and at they Eﬁi&vx{ B”Fx sorggra,gg %@edﬁﬁ?%sﬂfe ldoute Taka! stop
b 0

operation | ever 4: ng |tud|na di rection

on the palfPf‘dﬁférﬂlaVbaﬂériEde ﬁthglfpﬁb%s@Ggﬂéﬁiﬂm 393, 3he Top

ends of the refieft iend PosdbRI66E 655 tHe PRIt @8ction BSveng63% 30 are
formed by burri

hat the to are flange si gde :
respect i véPy tRPsg'FBH AWY r%ﬂ“})@r‘ﬁ gwﬁgovg?Ehe i8p gﬂ& g’é@ gﬁge second| j e
| evers 40, 41,detectid lener 47.ar Assthawab! in Figa@9) wheh Haclunning ot her by

means of the b&’iré&mrp R tﬁe Sm%éﬁeugSfap an?.”g i$ switched from the forward
playback running direction to the reverse playback running
direction, the datum end portion 66c of the first detection lever
15 66 is pressed upward from the lower side of the top end 67d of
the second detection lever, and as a result the datum end portion
67c of the second detection lever 67 is moved rightward. As.
shown in Figs. 26 and 30, during the double-face reverse
playback mode (RVS) of the magnetic tape 103, the datum end
20 portion 66¢ of the first detection lever 66 is positioned away
from and above the top end 67b of the second detection lever 67.
As shown in Fig. 31, when the running direction of the magnetic
tape 103 is §éwitched from the reverse playback running direction
to the forward playback running direction, the datum end portion
25 66c of the first detection lever 66 is pressed downward from the
upper side of the top end 67b of the second detection lever 67
and as a result the datum end portion 67c of the second detection
lever 67 is moved leftward. .
As shown in Figs. 8 and 12, a concave downwardly-
30 projected portion 11j is deep-drawing-pressed on the lower face
.and at the front-left corner of the chassis 11 by pressing to such
a degree that the depth of the projected portion is reached up to
a limit of ‘plastic working region. A female-screw threaded
portion 11k is formed in the center of the projected portion 11j
35 by tapping or the like. A cylindrical portion 71, made of



As shown in Figs. 8, 9 and 19, the lock lever 40 is formed 35 into a
substantially rectangul ar plate whose front edge is uneven.

- 15 - The lock lever has a pair of slots 40a, 40a at its

rlght hand si‘de and at the mddle, respectively. The lock Iever 40 is
so desi gned to be slidable in the lateral direction by inserting the
slots 40a - into the respective |arge-dizdreter draw ng-pressed portions
37a. 5 As shown in Fig. 19, the lock lever 40 is fornmed with a tapered
portion 40b (for use in stop operation) at the right end thereof. Al so
formed fromthe front-right end of the lock lever to the - front-left

end,

are a tapered portion 40c and a hook-shaped

for the fast-forward running node, a 10 tapered portion 40e and a
hook- shaped posynmuwmresm hisudategrally ‘molded: aroundr dhpl fgmalscserami ng
operation,

used for the re
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71a of the lower end of the cylindrical portion 71 is a hole 72a of
a printed wiring board 72. The printed wiring board 72 is
secured onto the chassis 11 by means of screw-threaded
engagement of an earth screw 73 with .the screw-threaded
portion 11k. With the head 73a of the earth screw 73 and the
earth pattern 72b of the printed wiring board 72 in contact, the

.earth pattern 72b of the printed wiring board 72 is conducted

with the chassis 11 through the earth screw 73.

As shown in Pigs. 6 through 9, and 16, the chassis 11 is
formed with a pair of bent portions 11m and 1ln at the front-left
end, which bent portions are arc-shaped from the plan view and
bent into a L shape. By way of the outsert molding, integrally
molded at the positions opposing the respective bent portions
11m and 11n of the chassis 11 are a support shaft 89 having a
nail portion 89A and a support shaft 99 having a nail portion
99A, both support shafts are made of synthetic resin -and extend
downward. The direction switching operation lever 80 is
pivotably supported on the one support shaft 89, whereas the
mode switc_hing. operation lever 90 is pivotably supported on the

. other suppor} shaft 99. An operation portion 81 is integrally

formed at he front side of the direction switching operation lever
80. Integrally formed at the rear side of the operation portion 81
is an upright portion 82 with which either one of both arms of
the torsion spring 68 engaged with the second detection lever 67
is engaged in turns. Also formed in the center of the upright
portion 82 of the direction switching operatxon lever 80 is a
cylindrical portion 83 into which a support shaft 89 is inserted.
Formed at the rear-right side of the cylindrical portion 83, is a
trapezoidal slot 84 with. which the first upright portion 67d of the
second detection lever 67 is engaged. As seen in Fig. 6, integrally
formed in the rear-left side and on the upper face of the
direction switching operation lever 80 are the pair of pins 85, 85

portion 40d both used



15 formed between the above-noted hook-shaped portions 40c and 40e of
t-he | ock | ever 40, by bending the link nail downwardly. - As shown in
Fig. 8 forned at the rightnost end of the |ock |ever 40 by downwar d
bending is a reversed L-shaped bent piece 40m and forned ‘at the
I'ef t nrost end of -the |l ock | ever by downward 20 bending is a rectangul ar
bent plece (one endnost portion) 40n. - 25Hanged on the right-hand side
bent piece 40mis one hooked end 45a of a torsion spring 45. The
torsion spring 45 is wound on a shaft portion 46, nade of synthetic
resin, which is integrally formed on the | ower face of the chassis 11
by way of the outsert 25 nolding, so that the lock |ever 40 is constantly
bi ased toward the stop operation |ever 44 by neans of tension of the
torsi on springwhich expose to the uppas faceaef yhgeeﬁassms Hilgshragho agspt19, the

swi tch | ever fyf of the cﬁQEﬁ?dll Do Buispiid oy WERNANIfbARaNADM!

ia a1a ar lefilasthend qet thepiaAm-Tolker SYiLGHNBCYYeLs £4 iscnamEsdned o
| bﬁ - slhi dabihfolmelt gu?tegmglaga&b @bz{deCibleOWebH :m-s Qs (r)tsf s BNt ssflﬁhle nt ¢
E:h:sm S 10gspecsla\éen‘b‘§ rF V& 1g91; o?ﬁe t’h’(-,rl Fgfﬁ]lfy f&&glggn 8 t he

m ddl e of the apdérationl pomomJQhrlecatadapertéd fromiti side4 of thed naodc
switching operation lever 90, a cylindrical portion 93 located at
the center of the mode switching operation lever 90, into which
cylindrical portion a support shaft 99 is inserted, a loek portion

10 94 located at the rear side of the cylindrical portion 93 of the
lever 90,, and a substantially reversed S-shaped moveable
portion 95 located at the right-hand side of the cylindrical
portion 93. A concavity 92 into which the bent portion 11ln
enters, is formed in the position opposing the bent portion 11n of

15 the chassis 11 and between the operation portion 91 of the mode
switching operation lever 90 and the cylindrical portion 93. Also
integrally formed on the upper face of the lock portion 94 is a
conical upright portion 94a which is engaged with either one of
both sides of a triangular projected portion 99B which is formed

20 integral with the support shaft 99 and the nail portion 99A. As
shown in Figs. 19 and 27, the nose 95a of the moveable portion
95 is so designed to be inserted into the space defined between
the bent .piegé 40n of the lock lever 40 and the third upright
portion 67f of the second detection lever 67, when the running

25 direction of the tape 103 is switched from the reverse playback
running state to the auto-stop mode during the playback mode
from face A of the tape cassette 100 to face B or during playback
mode from face B.to face A. As shown in Fig. 21, a stroke Ho,
which is required to release the locked state of the lock lever 40

30 when switching the running direction of the tape 103 from the
reverse playback running state to the auto-stop mode, is set to be
longer than the minimum stroke x of the lock lever 40 which is
required to release the locked state of the respective operation
levers 22, 41 and 42. That is, the lock lever 40 slides in the

35 leftward direction by the distance expressed by (Ho - x)



- 16 - concavity 41d both used for the fast-forward running

operation, a tapered portion 4le and a concavity 41f both used for the
forward pl ayback operation, and a tapered portion 41g and a concavity
41h both used for the rew nding operation. Also 5 - fornmed at the position
opposing to the link nail 40k of the switch | ever 41 is a rectangul ar
hol e 41k. Integrally forned downwar-d®§ at the concavity 41h for use in
t he rew ndi ng operation is a bent piece 41lmwhich is provided for
switching a power switch 47 ON or OFF by engagenment with or dis- 10
engagenent fromthe operation portion 47a of the power swtch 47. The
power switch 47 is designed in a manner so as to be swi tched ON while

t he operation portion 47a, spring-|oade y ns of a_ return spring
(not shown), [§PEReNE¥POR the tith O?p‘i?'@_cé%&g?gﬁda?%st%i?@b%fation
portion 47a i gtdiel 6f dacht 6f kthe bpetatind 100érst 22N 41anrfdt 42bhasbhéerhed OFF
whi | e the bent piece 41m noves away fromthe operation portion 47a and

thus the 828 %n portion 47a i's returned to its initial position by
nmeans of the biAss shbwinhdnr Figir 185 @an agto-direvtions méchangsini 69i isy f orce

20 is ot nednpyiBled P ns BRBFABHEP sWRERLAY refer' 28 SMEES, P20 S
so desi gned t 6Witchesi thehpositionsy of the pair ip§npinshesellanm30h apdsd1 Hhe t he
Lo Lever HhaFldelssa yde Sl padeg seg oot 9 POBGELRE | euer 4
pi ece 22e of SKeond detection levers 66 and 67, and the direction switching
~ operation lever 80 and the like, for the purpose of automatic
10 reversing (auto-direction) of the forward and backward trips
- (face A « — face B) of the magnetic tape 103 at the end of the
tape. As shown in Figs. 25 and 27, an electric power hold
" mechanism 70 is constructed by the lock lever 40, the switch
lever 41, the cam gear 53, the first and second detection levers
15 66 and 67, and the mode svsfitching operation lever 90, for the
purpose of delaying the switched-OFF operation of the power
switch 47 (often called, "during shut-off") when switching the
running direction of the magnetic tape. from the reverse playback
running state to the aufo-stop mode.
20 As set forth above, according to the auto-reverse type tape
~ recorder 1 of the embodiment, as seen in Figs. 4, 22 and 32, the
oscillating gear 56 is moved up and down depending on the
position of tl;é bent piece 22g formed at the top end of the
'playback operation lever 22 which is located in the center of the
25 chassis 11 of the mechanism 10, in order to switch between the
forward playback (FWD) and the reverse playback (RVS) and
between the fast-forward running (FF) and the rewinding (REW).
That is to say, when the playback operation lever 22 is pressed
against the bias of the torsion spring 23 by pushing the play
30 button 4, the bent piece 22¢ of he playback operation lever 22 is
locked by the hook-shaped portion 40f (for use in the playback
operation) of the lock lever 40 and the concavity 41f (for use in
the playback operation) of the switch lever 41. At this time, as
seen in Fig. 1.9, the switch lever 41 slides leftward (to the rewind

35 operation lever 43) by the link nail 40k of the lock lever 40, and



25 playback operation |lever 22 is brought into engagenent with the

t-apered portion 40e and the hook-shaped portion 40f of the | ock | ever
40 and with the tapered portion 4le and the concavity 41f ~of the
switch | ever ‘41, while pushing the playback operation | ever. 22
dgainst the bias of the torsion spring 23.- The switched- 30 ON state is
hel d as 1ong as the bent piece 22e of the o ayback operation | ever 22
is locked by the hook-shaped portion 40f of the lock | ever 40, and
held until. the | ocked state of the playback operation |ever 22 is

rel eased by neans of the stop operation | ever 44 as set out below. In
‘the same manner as the pressing 35 action of the playback operation | ever
22, in case of the - 17 -

respective pr Qh%nnﬁlﬁcﬂpdiﬁucfl pbmé@SMé o6 fvahe f)b‘%t anﬁBﬁr agi gp pressetd ever
42, nd e e qugngraluhd S A RS BRS RhS e Lovigs oo Ao oo
switch | ever  &yitelned-ONt stiatel 16]:Eelkiyb§valoci<fmghﬁle benvtpieve 022¢ hf eiop
operation | evefiagfiack operation lever 22 on the hook-shaped portion 40f of
' 5 the lock lever 40, and continued until the locked state of the
playback operation lever 22 is released by. the stop operation
lever 44. Owing to the sliding motion of the playback operation
lever 22, as shown in Fig. 22, the bent piece 22g formed at the
top end of the playback operation lever 22 moves away from the
10 projected portion 56¢ of the oscillating gear 56, and then the
oscillating gear 56 is held at its upper position {the lower position
in Fig. 22) by means of the elastic biasing force of the coil spring
58. As a result, the large-diameter gear 56a of the oscillating
- gear 56 is brought into meshed-contact with the driven gear 54
15 which is rotatable together with the cam gear 53.

As shown ‘in Figs. 34 and 35, when the fast-forward
operation lever 42 or the rewind operation lever 43 are pressed
by means of the buttons 5 or 6, the locked state of the playback
operation lever 22, which state is achieved by the lock lever 40,

20 is released, and also in the same manner as the above-noted
playback operation lever 22, the lock lever 40 and the switch
lever 41 slide leftward, and thus the operation portion 47a of the
power switch 47 is pressed, thus switching the power source ON.
“The switched-ON state is held until the power switch 47 is

25 switched OFF by operating the stop operation lever 44. At this
moment, the bent piece 22g of the playback operation lever 22
moves toward the projected portion 56c formed on the upper
face of the oscillating gear 56, and thus the oscillating gear 56

~ moves downward (the upward direction in Fig. 32) against the

30 elastic biasing force of the coil spring 58. As a result, the small-
diameter gear 56b of the oscillating gear 56 is brought into
meshed-contact with the gear 53b of the cam gear 53.

In the playback state in which the pinch-roller switching
lever 24 is pressed by the playback operation lever 22 with the

35 playback operation lever 22 pushed and thus the pinch-roller



As indicated in Figs. 8 and 9, the fast-forward running operation
l-ever 42 is equipped with the fast-forward running button 5 installed
on its front end portion 42a, and fornmed with a pair of slots 42b and
42¢ in front of and in the rear of the central 10 stepped portion of the
I'ever. The fast-forward running operation . | ever 42 is slidable in the
| ongi tudi nal direction by inserting the - 28 -front-side slot 42b into the’
ri ght-hand side small-di aneter dr awi ng- pressed portion 37b of the
chassis 11 and by inserting the rear-sitle slot 42c into the |eft-hand
side small-dianeter. 15 draw ng-pressed portion 38 of the chassis 11. Al so
formed at the left edge of the fast-forward running operation |ever 42
by bendi ng are an upwardl y- ext endi ng rectangul ar bent piece 42d

| ocated at thesWitehingsilener 24danpves dpyeasd thedicags@nshdfeanded 7, the piece
42e | ocated i rmhﬁﬁaped}ie%uoﬁnefauféovmﬁ@agdr%nsﬁ%fgenﬂigﬁq)p?&aneﬂgl%ge%obent

pi ece 42f located |In rear sid ent
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stepped port i_%eoﬁir%gﬁoheél@{tchﬁhe operation lever 80. As a result of this, the

FR switching lever 51 oscillates clockwise by means of the
‘drawing-pressed portion 51a, with the result that the oscillating

15 gear 56 supported on the support shaft 52 of the FR switching
lever 51 is brought into meshed-contact with the gear 14a of the
také-up reel base 14. In contrast, as shown in Fig. 26, when the
direction switching operation lever 80 is shifted leftward, the
pinch-roller switching lever 24 moves rightward. As a result, the

20 FR switching lever 51 oscillates anti-clockwise by means of the
drawing-pressed portion 5la, with the result that the oscillating
gear 56 supported on the support shaft 52 of the FR switching
lever 51 is kbrought into meshed-contact with the intermediate
gear 65 which is meshed with the gear’ '13a of the supply reel

25 base 13.

The oscillating gear 56 whlch ‘has been brought into
meshed-contact with the intermediate gear 65 or with the gear
14a of the supply reel base 14, rotates clockwise by means of the
driven gear 54 which rotates 'together with the cam gear 53. In

30 this moment, the rotational force of the oscillating gear 56 is
transmitted to the friction lever 57, which is supported on the
lower engaged portion 52a of the support shaft 52, by the aid of
both the frictional force of the oscillating gear 56 and the elastic -

_ biasing force of the coil spring 58. Thus, the cam follower 66d of



35, rewind operation lever 43 is slidable in the |ongitudinal direction

- 18 - by inserting the front-side slot 43b into the center small-
di aneter draw ng- pressed-portion 37b of the chassis 11 and by i nserting
the rear-side slot 43c into the center small-diameter dramnng pressed
gortion 38. Also formed at the right edge of the 5 rew nd operation |ever
43 by bendlng are an upwardly- ext endi3®) -r ect angul ar bent pi ece 43d

| ocated in the front side, a downwar dl y- ext endi ng C-shaped bent piece
43e l'ocated in the -center, and a downwardl y- ext endi ng dogl egged bent

- pi ece 43f | ocated in the rear side. The front bent piece 43d of.the
rewi nd 10 operation |lever 43 is associated with the hook shaped portion

40d of the lock lever 40 ip a hanne s to bee ageable with | and to
be di sengagea (1? dlelﬁ%CtFRIle%ﬁ%lpé@ sgb‘f 1Pl he3MeRATUGR of the
torsion springs38 dfstlﬁ:ngage@emtﬁ; and hanged on t he center bent piece

43e. By neans of t |as of t 1 t 0KLSi QN ,SHEI L.nd, .
operation |ever 43 5‘8{"{]3 %1gs 23' 80a°96, W reBraste?® exp ained is

the auto -reversing action (auto direction) in which the forward

5 and backward trips (face A « — face B) of the magnetic tape 103
is automatically reversed at the fape end in case that the mode
switching operation lever 90 is switched to the double-face
playback mode at which the playback is repeatedly performed
between faces A and B of the tape cassette 100.

10 Figs. 24 and 28 show the forward playback running (FWD)
state of the magnetic tape 103. In this case, .the direction
switching operation lever 80 is held in the rightward position. As
shown in Fig. 24, the pinch-roller switching lever 24 is held in
the leftward position, and then the right-hand side pinch roller

15 31 abuts with the right-hand side capstan 17, while sandwiching
the magnetic tape 103 therebetween. A slight play is provided
between the pinch-roller switching lever 24 and the direction
switching operation lever 80 in consideration of a required
stroke.. As appreciated, since the pinch-roller switching lever 24

20 is urged to the left side by means of the bias of the torsion spring
28, the operation portion 81 of the direction switching operation
lever 80 leftwardly rotates about the support shaft 89, whereas
‘the top end 67b of the second detection lever 67 rotates about
the support shaft 63 in the direction indicated by the arrow Gl of

25 Fig. 28, depending on the above-noted play, by means of the
elastic biasing force of the torsion spring 68 which spring abuts
the right side of the upright portion 82 of the direction switching
operation lever 80. At this time, the datum end portion 66¢ of
the first detection lever 66 is positioned below and slightly away

30 from the top end 67b of the second detection lever 67, thus _
ensuring the positioning required for the direction operation, i.e.,
the reversing operation from the forward running direction of
the magnetic tape 103 to the reverse running direction.

As shown in Fig. 29, in the case that the magnetic tape 103

35 is wound on the take-up reel base 14 until the tape end has been



biased in the forward direction. As shown in Figs. 8 and 9, the
stop operation lever 44 is . equi pped Wi th the stop button 7 installed on
the front end portion 44a, and forned with a pair of slots 44b and 44c
‘in-front 20 ‘and the rear of the lever. The stop operation |lever -44 is

- slidable  in the |ongitudinal dlrectlo by inserting the pair X slots
44b and 44¢ into the pair of small-di Qefer dr awi ng- pressed portions
39, - 39, respectively. The stop operatlon | ever 44 is formed with an
upwar dl y- ext endi ng rectangul ar bent piece 44d at its |left edge 25 and at
the front side, and a downwardl y-extendi ng C shaped bent piece 44e at
the right edge and at the rear side, by bending.- The front bent piece

44d of the stgp, X ﬁaﬂi&b%e%ﬁevﬁia 203 'tt?e ree %gczgt ﬁﬂdv\fhtehoggﬁ{flatin%h? Ppnd
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the f or waooraddr ¢lod | substantially tr1angu1ar-pnsm shaped convex cam - 19
) : portion 53d of the cam gear 53 'by means of reaction of the
friction lever 57, and then the cam follower 66d slides along the
convex cam portion 53d. As a result of this, the first detection
lever 66 rotates clockwise, the second detection lever. 67 rotates
10 anti-clockwise, and the direction switching operation lever 80
rotates clockwise. '
| As set out abdve, when the running direction of the
magnetic tape 103 is: switched from the forward playback
running direction to the reverse-rotation playback running
15 direction, as seen in Fig. 29, the datum end portion 67c of the
second detection lever 67 is moved in the anti-clockwise
direction by upwardly pushing the lower side of the top end 67b
of the second detection lever via the datum end portion 66¢ of
the first detection lever 66. Thus, the direction switching
20 operation lever 80 moves in the clockwise direction. As indicated
in Fig. 29, the pinch-roller switching lever 24 slides rightward,
"and as a result the left-hand side pinch roller 39 is brought into
abutment wi:tgh the left-hand side capstan 16, with the result that
the reversing operation of the tape 103 is completed. At this
25 time, as seen in Fig. 29, the torsion spring 68 generates biasing
force, and as a result only the second detection lever 67 can be
recovered by means of the biasing force of the torsion spring 68
after the cam follower 66d of the first detection lever 66 passes .
through the cam portion 53d of the cam gear 53, since the
30 positions of the above-noted torsion spring 68 and the pinch-
roller switching lever 24 remain unchanged by means of the
torsion spring 28.
'_ Fig. 30 shows the reverse playback running state of the
magnetic tape 103. As seen in Fig. 30, after the second detection
35 lever 67 has been returned by means of the elastic biasing force



As shown in Figs, 5. 8 and 9, supported on the | ower face of t he

chassis 11 pivotably in the lateral direction and at the rear . side of
the internedi ate space between the fast-forward running operation

| ever 42 and the rewind operation lever 43 is a 5 substantially T-shaped
metal FR switching | ever 51 which is provi ded for sw tching one of the
forward pl ayback running (FWD) node,. t3he.reverse playback running (RVS)
node; the fast- forward running (FF) node, and the rew nding (REW node
to the other by neans of a netal bar-Ilike support shaft 50. 10
Integrally formed on the upper face and in the center portion of t he
front edge of the FR switching lever 51 is an upwardly- ext endi ng
drawi ng- pressed portion 51a which projects into a sl ot 11i of the

chassis 11. Alfstheé norsjor! $priigré8dtien dane fodlewerf #6d of thenfirsh the .
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is integrally
. 10 ~ switching operation lever 80 for the purpose of the required
stroke, whereas the top end 67b of the first detection lever 67
rotates in the direction indicated by the arrow G2 (viewing Fig.
30) about the support shaft 63 by the above-noted s11ght play.
As a result, the datum end portion 66¢c of the first detection lever
15 66 is positioned slightly away from the upper side of the top end
67b of the second detection lever 67. In this manner, a required
‘positioning which is necessary for the next reversing operation of
the running  direction of the tape 103. .
- During the reverse playback running (RVS) .of the magnetic
20 tape 103, as shown in Fig. 30, when the magnetic tape 103 is
'woun_d on the supply reel base 13 up to the tape end, the gear
13a of the supply reel base 13, the intermediate gear 65 and the
oscillating gear 56 all stop. In the stopped state, the cam gear 53
. continues to rotate by means of the clutch mechanism 55, and
25 then the cam follower 66d of the first detection lever 66 moves
toward the substantially triangular-prism shaped convex cam
portion 53d of the cam gear 53 by virtue of reaction of the
. friction lever 57, in a manner so as to slide along the cam portion
'53d, as seen in Fig. 31. As a result of this, the first detection
30 lever 66 rotates clockwise, the second detection lever 67 rotates
clockwise, and the direction switching operation lever 80 rotates
counterclockwise. . |
As shown in Fig. 31, when the running direction of the
magnetic' tape 103 is switched from the reverse playback
35 running direction to the forward playback running direction, the




for','rred at the thinned section of the cam portion 53c formed on t he

l.ower face of the camgear 53. A snall-dianeter driven gear 54, nmade
of synthetic resin, is rotatably supported on the 30 cylindrical portion
53a of t-he camlever 53 and in the side of the | ever 51, by neans of a
¢l utch mechani sm 55 including a spring and so forth. . As
shown in Figs. 4 and 6, the drawi ng- pressegaportion 5la of the FR

switching lever 51 is maintained at the position 35 opposing the C shaped
rear portion 24c of the pinch-roller ‘ '

- 20 - switching lever 24 in the stop state wherein the
pi nch-roll er swtching lever is not pressed by the playback operation
| ever 22. In the case of the playback state wherein the pinch-roller

S\r/]\ll ]EChI ng | everda®dm endr peﬂédn b§7¢ hef pheydsndndogetadtiam leeeer624s” movadd
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, lever 67 downwardly from the upper side thereof by the datum
end portion 66¢c of the first detection lever 66. As a result, the
5 direction switching operation lever 80 moves anti-clockwise. As
seen ‘in Fig. 31, the. pinch-roller- switching lever 24 thus slides
leftward, with the result that the left-hand side pinch roller 30
moves away from the left-hand side capstan 16, and in lieu
thereof the right-hand side pinch roller 31 abuts with the right-
10 hand side capstan 17, and thus the direction operation is
completed. At this moment, as seen in Fig. 31, elastic biasing
force is produced by the torsion spring 68 which abuts the right
side of the upright portion 82 of the direction switching operation
- lever 80. Thus, only the second detection lever 67 can be
15 recovered to a state indicated in Fig. 28 by means of the elastic
biasing force of the torsion spring 68 after the cam follower 66d
of the first detection lever 66 passes through the cam portion
53d of the cam gear 53, since the positions of the torsion spring:
68 and the pinch-roller switching lever 24 remain unchangcd by
20 means of the torsion spring 28.
' In this manner, a slight play is provided between the
pinch-roller, switching lever 24 and the direction switching
operation lever 80 for the purpose of the required stroke, and
additionally the operation portion 81 of the direction switching
25 operation lever 80 is shifted to the left or to the right by means
' of the biasing force of the torsion spring 68 which spring abuts
with either one of both sides of the upright portion 82 of the
direction switching operation lever 80 in turns. The second
detection lever 67 can be oscillated clockwise and anti-clockwise
30 by pushing the datum end portion 66¢ of the first detection lever
66 upward of the lower side of the top end 67b of the second
detection lever 67 when the running direction of the magnetic
tape 103 is switched from the forward playback running |
direction to the reverse playback running direction, and by
35 pushing the datum end portion 66¢c of the first detection lever 66



portion 24c. During the above-noted engagenent, as seen in Fig. 25,
when the pinch-roller switching lever 24 is noved | eftward by shifting
the direction switching operation |ever 80 ri-ghtward, 10 the support shaft
52:0f the FR'switching | ever 51 nobves toward t he gear 14a of the
t'ake-up reel base 14. In the same manner, as . seen in Fig. 26,
thereafter, when the pinch-roller switchi-ng3lever 24 is shifted
rightward by shifting the direction swtching operation lever 80 in the
.leftward direction, the support shaft 52 15 of the FR switching | ever 51
noves toward the gear 13a of the supply reel base 13. As
shown in Fig. 34, the right bent piece 51b of the FR switching | ever
51 is associated with the bent piece 42f of the fast-forward running
operation | eveidonward, ofatice upper aside oohdheotom reyuly &t @©fwthen sgaend
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35 a |lower smitmdyabetpossiler t&caddquately ismaltrside wirt thinhergkght-
weight the entire size and dimensions of the tape recorder 1.
' As shown in Figs. 19 and 27, hereinafter explained the
shut-off function necessary for automatically switching from the
15 reverse playback mode (RVS) to the auto-stop mode (STOP) when
switching the mode switching operation lever 90 to the single-
face playback mode. - '
In the case that the running direction of the magnetic tape
103 is switched from the RVS direction to the auto-stop mode
20 during such a single-face playback that the continuous playback
is executed from face A of the tape cassette 100 to face B or from
face B to face A and then the playback for the face B or the face
A terminates, i.e., during so-called shut-off, as shown in Figs. 19,
21 and 27, the nose 95a of the moveable portion 95 is inserted
25 into the intermediate space between the bent piece 40n of the
~ lock lever 40 and the third upright portion 67f of the second
detection lever 67 in advance by shifting the operation portion
91 of the mode swiiching operation lever 90. :
At the tape end with respect to the RVS direction, in th
30 same manner as the direction operation as indicated in Fig. 31,
when the magnetic tape 103 is wound on the’ supply reel base 13
| up to the end, the geai‘ 132 of the reel base 13, the intermediate
gear 65 and the oscillating gear 56 stop. In such a stopped state,
the cam gear 53 continues to rotate 'by- means of the clutch
35  mechanism 55, and thus by means of reaction of the friction



- 21 - 56a. Al so, detachably nmounted on the engaged portion 52a of
t he support shaft 52 is a hole 57a having a slit 57b forned at one
end of a substantially doglegged friction |ever 57 which is fornmed of
pol-yet hyl ene terephthal ate (PET) into a thinned plate shape. A 5 netal
coil spring 58 is disposed between the snall-dianeter gear 56b of the
oscillating gear 56 and the perineter of-t3e-hole 57a of the friction
| ever 57. : During the stop node, during the fast-forward running
node, and during the rew nding node, as seen’in Fig. 32, the 10
oscillating gear 56 is held at its | ower position (the upper position

in Fig. 32) by abutnment of the projected portion 56c of the upper face
.of the oscillating %ar 56 with_the _bent piece _22g of the - gl ayback
operation | eveeVoD Jthi 2% se@mtinpFege3ils thereamn fpllawer 66d of dhe BEY (top
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then slides onto the cam portion 53d. As a result of this, the first
5 detection lever 66 rotates clockwise, the second detection lever
" 67 rotates clockwise, arid the direction switching operation lever
80 rotates anti-clockwise.
In the case that the upright portion 67f of the second
detection lever 67 is moved clockwise by pushing the. datum end
10 portion 67b of the second detection lever 67 downwardly of the
upper side by the datum end portion 66c of the first detection
lever 66 as seen in Fig. 31, the upright portion 67f of the second
~ detection lever 67 pushes the bent piece 40n of the lock lever 40
| leftwards, while sandwiching the nose 95a of the moveable '
15 portion 95 of the mode sv}itching operation lever 90, as shown in
Fig. 21. Since the sliding amount of the lock lever 40, which .
amount is necessary for releasing the locked states of the
respective operation levers 22, 42 and 43 cormresponds to the
amount indicated by the character x indicated in Fig. 21, and
20 therefore when the lock lever 40 slides by the amount indicated
by x, the locked state of the playback operation lever 22 can be
released by means of the lock lever.40. Actually, the lock lever
40 slides in.-'sxhe leftward direction by the amount indicated by
(Ho - x) in Fig. 21, after releasing the locked state of the playback
25 operation lever 22. At this time, the link nail 40k of the lock
lever 40 is in engagement with the rectangular hole 41k of the
switch lever 41 which switches the power switch 47 ON or OFF,
thus causing the leftward sliding motion of the switch lever 41
- . together therewith. As a result of this, as seen in Fig. 19, only
30 during the shut-off, the switch lever 41 continues to push the
operation portion 47a of the power switch 47 until the cam
follower 66d of the first detection lever 66 gets over the
substantially triangular-prism shaped convex cam portion 53d of
, the cam gear 53 and thus the lock lever 40 is released.
35 Therefore, the power source is never shut off under a condition



meshed-contact with the gear 53b of the cam gear 53. As shown’ in Fig.
22, during the forward pl ayback operation and during the reverse

pl ayback operation, the projected portion 56¢c of the 20 oscillating gear
56<noves away fromthe bent piece. 22g of the pl ayback operation |ever
22 and thus the oscillating gear,56 is held in its upper position (the
| ower position in Fig. 22). At this °~ -t3%®m, the |arge-di aneter gear 56a
of the oscillating gear 56 comnes in meshed-contact with the driven
gear 54 rotating together with 25 the camgear 53. By nmeans of the elastic
bi asing force of the coil spring 58 and the frictional force of the
oscillating gear 56, the rotational force of the oscillating gear 56.
is transmtted to the friction lever 57 which is supported on the
support shaft Wherein the cameefoliower g86d of abnel fifst deectionctiewer 66vgetsS7 i s
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22 - lcver 66 moves completely away from the convex cam portion
" 53d of the cam gear 53. As a result, there is less possibility of
greatly increased load applied to the driving mechanism of the
motor 19 or the like, when switching ON the power switch 47 'by
10 re-pushing the playback operation lever 22 after shut-off
operation. Also, there is less possibility of deformation of the
first detection lever 66, the second detection lever 67 and the
- like. Also, there is no occurrence of such an evil. that the
-playback operation .lever cannot be operated with the lever 22
15 locked by the lock lever 40.
' As shown in Figs. 8 and 9, by way of pressing for 'example,
integrally formed at the front end and the lower face of the
chassis 11 are a pair of left and right two-stepped drawing-
pressed portions- 37, 37 each having a large-diameter drawing-
20 pressed portion 37a and a small-diameter drawing-pressed
portion 37b and con'struct-ing a shaft portion, whereas integrally
formed in the middle of the lower face of the chassis are a pair of
front and rear small-diameter drawing-pressed portions 38, 38,
and the lock lever 40 and the switch lever 41 are mounted on the
25 respective large-diameter drawing-pressed portions 37a, 37a of
- the pair of drawing-pressed portions 37, 37 in a manner so as to
be slidable in the lateral direction, and also the fast-forward
running operation lever 42 is installed slidably in the
longitudinal direction on the right-hand side small-diameter
30 drawing-pressed portion 37b of the pair of drawing-pressed
portions 37, 37 and on the right-hand side small-diameter
drawing-pressed portion 38, whereas the rewind-operation lever
- 43 is installed slidably in the longitudinal direction on the left-
hand side small-diameter drawing-pressed portion 37b and on
35 the left-hand side small-diameter drawing-pressed portion 38.



60, a support shaft 61, a support shaft 62 with a nail portion 62A,

and a support shaft 63 with a nail portion 63A all shafts bei ng nmade
of synthetic resin and projected downward. As shown in Figs. 5 7 and
23,- rotatably supported on the support 5 shaft 60 is a first internediate
gear 64 made of synthetic resin and conposed of an upper

| ar ge- di amet er gear 64a and a | ower - $ak| - di aneter gear 64b forned
integrally with each other, and al so rotatably supported on the
support shaft 61 is a second i nternedi ate gear 65 which is nmade of
synthetic resin and 10 engageable with the gear 13a of the supply reel
base 13. The first detection |lever 66, made of synthetic resin, is

pi vot abl y fUpported on the support shaft 62, whereas the second

det ecti on By the, respectives diametesi drawdngipressed yporidpest ed on

the suppor37£h3fh 68-théSpair of dAWiRIEO s'hé’dg")&&ioréegr"l%%ﬁgsérbé as

reshed- cont act® AErHERRe GRide. thus; gaspRng e IatRah SHAIEE GBIAHIORy &f 0F | ey
18R, whil e thdoskaldver 40 amdinhiecswitchr 164y di. the internediate gear 64 is -
Flgs. 5 28 7 and 48, Sl i T8 7 ARG 11, Mo® BSeHORbeand nitigfe] 7
central pRReI8HOBGAeYe %y anthi the rewindaperagon; leyeibiy, swhpeht ed on
the support shaberdZarea stibipdseppbited 8D 1thé”9'e%)e%‘t'ﬁ%t athalldi¥meter
triangul ar-pri sm shaped datum end I 0 6¢C nd fqrne nt Q a
dogl egged shapr‘fawAggéme nPRAtn %Hz;)ndgzg ofnaggr%ﬂqyogcérﬁé‘ﬁn% at the
upper endnost pressédrpartionise37pB7Endatcbe ofertdinlyleslizbtinothe longitudindl6 are
a substanbigal | i LLG AN PreRehiflys BP9EvEA from coming out by way of the
burred portions 37c, 37c, and the burred portions 38c, 38c of the
pair of drawing-presfed portions 38, 38. As can be appreciated,
by means of the burred portions 37c¢, 37c, 38c and 38c provided
at only four locations, the respective operation levers 40, 41, 42
15 and 43 can be slidably engageable, and thus it is unnecessary to
use superabﬁndant shafts and super abundant fastening parts
such as E rings. This greatly reduces the number of parts and the
asserhbly man-hour, thus resulting in low production costs as a
whole. Furthermore, the respectivé drawing-pressed portion 37
20 is composed of the larger-diameter drawing-pressed portion 37a
| and the small-diameter drawing-pressed portion 37b, and also
deep-drawing-pressed, and the drawing-pressed  portion 37
containing tlié burred portion 37c and the drawing-pressed
portion 38 containing the burred portion 38c is formed integral
25 with the chassis 11. This enhances a precision of the positioning
when mounting the respectiVe operation levers 40, 41, 42 and 43
on the chassis 11. Thus, good assembly man-hour is ensured, and
. .additionally the mechanical strength is enhanced. As '
appreciated, there are some merits that inexpensive but high-
30 precision tape recorder 1 can be provided.

As shown in Figs. 13 through 15, the hole 57a provided at
one end of the friction lever 57, which is formed of polyethylene
terephthalate (PET) into thinned plate, is detachably mounted on
the engaged portion 52a of the support shaft 52 of the FR

35 switching lever 51 through the slit 57b. Thus, when assembling



foll ower 66d which is slidable on the concave elliptical cam portion
53¢ and on the convex cam portion 53d, and a hook- shaped portion 66e
which is detachably engaged with the slot 30 57c of the friction |ever 57
and which is’l ocated bel ow t he endnost portion in such a manner as to
project to both sides of the top end. As shown in Figs. 5
and 18, the second detection lever 67 '~ 3ﬂas a slot 67a in the mddle

t hereof, and is conposed of a right- 35 hand side substantially
tri angul ar-prism shaped top end 67b and

- 23 - . a datumend portion 67c and formed into a substantially L

shape. . Imtegrally forned on the | ower face of the datum end portion 67c
of the detection |ever 67

Co wnich a. | ofBecFHBABEEH StoRmobhs yheRri anatoza one end iy °7°

L- shaped t hi r dirigpiorgNeveorST (fﬂnﬁﬁbns nast lae réminingamashiedefor thefcdihe second
upright porti Ori)rmg 58, and also functions as a lever which is capable of
transmitting the rotational force produced by frictional
5 engagement with the cdrn gear 56 to the first detection lever 66.

[0061] '

Additionally, since the friction lever 57 is made of PET, it is
possible for the lever to be greatly thinned to a thickness of
0.125 mm to 0.188 mm for example. Furthermore, since the PET

10 material of the thickness of 0.125 mm to 0.188 mm exhibits a -
high flexibility, even though the hook-shaped portion 66e of the
first detection lever 66 which hook-shaped portion is coupled
with the sot 57c formed in the other end of the friction lever 57,
does not exist on the same plane, as shown in Fig. 15, it may be

15 ‘easily assembled and coupled with each other by elastically
deforming the other end of the friction lever 57. After assembly,
as shown in Fig. 14, since the other end of the friction lever 57
can be recovered to its initial shape, there is less possibility that
the slot 57c of the friction lever. 57 disconnects -from the hook-

20 . shaped portion 66e of the first detection lever 66.- As set out
.above, since the hole 57a of the friction lever 57 and the slit 57b
function as a retaining washer, it is unnecessary to use a '

| retaining washer as another part. In view of this, the number of
parts and the assembly man-hour can be reduced. Such easy

25 assembly may | provide an advantageous effect such as improved
assembling. Thus, the entire thickness of the tape recorder 1 can
be thinned more remarkably.

. As shown in Fig. 12, the distance H1 between the lower face
of the chassis 11 and the upper face of the printed wiring board

30 72 is so designed to be equal to 7.1 mm for example, and
additionally the concave projected portion 11j of the height
(depth) of 3 mm and of the diameter of 6 mm for instance, is
deep-drawing-pressed on the lower face and the front-left corner
of the chassis 11 by pressing to such a degree that the depth is

35 reached up to a limit of plastic working region. Also integrally



As shown in Figs. 24 and 28, during the double-face forward pl ayback
node (FWD) of the magnetic tape 103, the datum end portion 66¢ of the
first detection lever 66 -is 10 positioned away from and bel ow the top end
67b of the seécond detection lever 67. As shown in Fig. 29, when the
runni ng direction of the magnetic tape 103.is switched fromthe forward
pl ayback running direction to the revers‘e3}§l ayback runni ng di rection,
the datum end portion 66¢c of the first detection lever 15 66 is pressed
upward fromthe |l ower side of the top end 67d of t he second detection
| ever, and as a result the datum end portion 67c of the second '
det ectlon | ever 67 is noved rlghtward As shown in Figs. 26 and 30,
during the double-face reverse | aybac R\@) of th netic
tape 103, ‘t he feamed &tdtho derp-drawi (pr5$s ePCfrF et¥eYi 8 er 66 is -

IpOSI ti gged awa()/utsert n{dlﬁiﬁg'ﬂiﬁi Q&O‘fﬂlhﬁﬁchmipcﬁ'm@nmlll of ﬁiwhsrgmndf dﬁﬂect i on
ever n en t in i 0RO

magnetic ea“fgén?‘ie é\fn &é osufcﬁhﬁft?l@y%%}gp °égb‘r g&ck ')rlungrnehgﬁ'l
direction Fi . t®iearidr 1@ avipdmathaeddably nemgpginge the (prm wigingm end
portion 25; 66g, &ij e bs)h %arge%?chgé;réalr@’e{?rg@ 3, gséﬁﬁhdg‘éﬂ\éﬁi d7dp om

t he uppersi de Of secohd tecti rilever 67

and as a resulef tthe printed émlrpg)rbqa;d @2cand thee metadehasstsedili 35
lever 67 is mysHI&QEIRith each other tﬁfo@ngmel eafthggcréiv ad, khd a concave

d dl 30 t ed d d h
face ' and Wherdey {HeHE: FMSIPhdsised: By (hhs RS TR e, it o

such a degireebé helimimatedephd dfug rﬁeptrlﬁleaﬁitml qmntbe)rpnwenwbhed up to
alimt of plastic rkij g| n 11k
is formed i% the ce%e?étngo 'ﬁ nge {lggﬁ%ﬁ ﬁ%‘ f§%§ﬂ’8&d bgppa% r the
like. A cyli ndthe screwrthreadexd pcmtum in the center of the PTOJCCtﬁd

portion 11j after pressing the chassis 11, and by outsert-molding
- the periphery of the tapped portion, it is unnecessary to
. separately install another part such as a metal board mounting
15 shaft used in the prior art on the chassis 11 by Way of burring.
As a result, the number of parts and the assembly man-hour can
be reduced and thus the.entire production costs can be lowered.
Furthermore, the concave projected portion 11j and the
cylindrical portion 71 are integrally molded on the chassis 11 by
20 pressing and the outsert molding respectively. For the reason set
out above, the mechanical strength can be further increased as
compared with the conventional apparatus wherein the
' previously—ngted board mounting shaft is fixed onto the chassis
11 by caulking. It may be possible to provide an inexpensive
25 and almost trouble-free tape recorder 1, because the tape
recorder has such a strength that the recorder is satisfactorily
proof against the impact owing to accidental falling of the tape
recorder 1.
As shown in Figs. 16 and 17 by way of the outsert molding,
30 the support shaft 99 having the nail portion 99A made of
synthetic resin such as polyacetal, is integrally molded and
downwardly extends at the position opposing the arc-shaped
- bent portion 11n (from the plan view) bent downwardly into a L-
shaped at the front-left edge portion of the chassis 11, the
35 cylindrical portion 93 of the mode-switching operation lever 90,



- 24 -
femal e-screw

synthetic resin, is integrally nolded around the
threaded portion 11k by way of the outsert nolding in s

a ~ manner as to extend downward. Fitted onto the outer periphery.

of . the | ower “end of the cylindrical portion 71 is a hole 72a of 5 a

print ed Wi ring board 72. The printed wiring board 72 is secured onto
the chassi’s 11 by means of screwthreaded 39 - engagenent of an earth screw
73 with the screwthreaded ~portion 11k. Wth the head 73a of the ear
screw 73 -and the earth pattern 72b of the printed wiring board 72 in
contact, the 10 earth pattern 72b of the printed wiring board 72 is

conducted -
shown in Figs.
pair of bent

with the chassis 11 through the earth screw 73.

6 thrgugh 9, and 16, the Chgﬁf}hs 11 is

th a
JYnthetigd resin, sis fagat B

- f
tsuppogted on, rfg‘?'ngﬂpliﬂrtbe nt

portions are aélfaﬁwedn&rme tdomcavRy 9Reis Fodmtd abeht positiom loppoajreg

way of the out

the respecti Vesn(;ehleml d'xlqgm LAY chassi® PR StheRAStid Uf5erahBRS

portion 91 and the cylindrical portion 93 of the mode-switching
operation lever 90, such that the bent portion is inserted into the
concavity. As a result, even in case that the impact force P is
applied to the operation portion 91 of the mode-switching

. operation lever 90 owing to acc1denta1 falling of the tape recorder

10

1 as shown in Fig. 17, the impact force P can be received by the
bent portion 1ln by way of abutment of the wall surface of the
concavity 92 with the bent portion 11n of the chassis 11.

. Moreover, there is no transmission of the impact force directly to

15

the support shaft 99, because the impact force P applied to the
mode-switching operation  lever 90 is received by the bent
portion 11n of the chassis 11 during accidental falling for
example. Thus, a bad influence on the “support shaft 99 can be
suppressed to a minimum.

As set out above, the bent portion 1ln is formed at the

- front edge portion of the chassis 11 by bending, and the

20

25

concavity 92 is formed at the position opposing the bent portion
1in and between the operation portion 91 of the mode-switching
operation lever 90 and the cylindrical portion 93. Thus, it is
possible to certainly preveht damégé (such as breakage) to the
support shaft 99, résulting from the impact loaded to the mode-
switching operation lever 90 due to accidental falling, without

_changing the construction of components. Also, even if the

30

diameter of the support shaft 99 is decreased, there is less
possxblhty that the support shaft 99 is broken by the impact
force P occurring due to the accidental falling. Thus, it may be
possible to greatly enhance the strength for the purpose of '

. prevention of breakage of the shaft, without increasing costs of

35

parts. As can be appreciated, the other bent portlon 11m of the
chassis 11 and an arc-shaped rear wall 81a (see Flg 6) of the

operation portion 81 of the direction switching operation lever 80
are in cooperation with each other to certainly prevent breakage

uch
71a

th
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I ng



11n1and 11n of the chassis 11 are a support shaft 89 having a nai
portlon 89A and a support shaft 99 having a nail portion 99A, both
support shafts are made of synthetic resin and extend 20 downward. The

di rrecti on switching operation |ever 80 is pi vot ably. supported on the
one support shaft 89, whereas the node _swi tching operation lever 90 is
pi vot ably supported on the ot her suppégt shaft 99. An operation
portion 81 is integrally - formed at he front side of the direction

swi tching operation lever 25 80. Integrally forned at the rear side of the
operation portion 81 I's an upright portion 82 with which either one of
both arns of the torsion spring 68 engaged with the second detection

| ever 67 n n Alsq formed in the cepter of the upri ght
por t1 on 82 of Ohel ca8PpHn shAfiy B g e arie finter oli< mbdy
cylindrical poswitohigg prmtwmclrevcrsﬁﬁport shaft 89 is inserted.

Formed at the rear-p;,\?ht?,—ﬁl % l{}fthgylélﬁg[,hﬁﬂgnp % ag@%_feﬁe?sﬁ tape

trapezoidal slot 84 wetHh whic rst upri
second det ect i §ecqréeer1QY ﬂog ﬁﬁ@a@e@UdI% %@&msn ngthea tapm@g:paday 101,

formed in the pepecodd buitdit FOB! QN g‘rbﬁdéﬂp%retﬁéﬁﬁ e lewind bHttoRC 108N
_svngct] 9 OPET éclza(%g Igtve esfgoareatce 0 ati'xe cabmle? S1(?2 and5 the direction
switching operation lever 180, and a built-in microphone 109 is
provided near the left-hand. side of the mode-switching operation
- lever 190, for the purpose of recording and reproduction. The
10 same reference numerals used in the previously-discussed
embodiment will be applied to the _corfcsponding elements used
in the other embodiments.

Fig. 38 shows an oscillating gear 156 of the rotational-force
transmitting mechanism of another embodiment which is applied

‘15 to the auto-reverse tape recorder 101. The oscillating gear 156 is
supported rotatably and slidably up and down on the support
shaft 152 standing on the FR ‘switching lever 151, in the same
manner as the previously-discussed embodiment. The ‘coiled
portion 158a of a coil spring 158 is wound on the periphery of

20 the support shaft 152 of the oscillating gear 156. By means of
the biasing force of the coil spring 158 and the frictional force of
the oscillating gear 156, the rotational force of the oscillating gear
156 is transmitted to the first detection lever 66 (The
explanation related to the first detection lever 66 indicated in Fig.

25 7 is hereby incorporated). ‘The upper portion of the coiled
portion 158a of the coil spring 158 is seated on a washer 159,
and also one side end of the upper portion is formed into a hook-
shaped armed portion 158b which extends in the direction of the
hook-shaped portion 66e in such a manner as to be engaged with

30 the hook-shaped portion 66e of the first detection lever 66.

As shown in Figs. 37 and 38, the hook-shaped armed
portion 158b of the upper portion of the coil spring 158 also
functions as a force-transmitting member. Additionally, owing to
‘friction caused by the contact with the oscillating gear, the

35 rotational force is applied to the coil spring 158. When the



whi.ch expose to the upper face of the chassis 11 thrdugh a slot 11p of

tthe chassis 11. The bent piece 24h, which is forned at the | eft most end
of the pinch-roller swtching | ever 24, is engaged into the
|nterned|ate space between the pair of pins 85, 85. 5. As shown in
Figs. 16 and 17,. integrally forned are an - operation portion 91 |ocated
at the front side of the node swi t chi-ndloperati on |l ever 90, a
cylindrical portion 93 | ocated at . the center of the node swi tching
operation |l ever 90, into which cylindrical portion a support. shaft 99
Is inserted, a lock portion 10 ‘94 |ocated at the rear side of the
cylindrical portion 93 of the | ever 90, and a substantially reversed
S- shaped noveabl e. portl? 95 J pcated at the right-hand side of the
cylindrical  oscillating, gegs. 5\6 1§ oompesed \Aﬂ?c'lhet hargeediameteri on 11n

eﬂters '1 H fotrjgedrlfﬁﬁdﬂambshel gimaﬂpﬂmn?@rt ggabemswoxrdrl e 1y pos e_ltéfh_t he
. chassis an i on portion swW t chi ng
operation Ievefﬁgﬁég‘%dﬂﬁ{ cas b‘?ﬂ VeSoPi 8R 80“’,5&’ s@e °°11 SPRFIBgr aFtsy
formed on .t he apperretume coil SpﬂngOCkAS)OSdtl fortldaboves since ctmﬂlpfehdmly-ght
portion 94agwh h $3 of a
triangul ar 6‘Spr ong?tdeﬁ'h?%g'?lgggu%% (\:/ﬁ ﬁ?&%cpyzdnegﬁ %fs -W?”ﬁet he
support shaft Stughal Haembier, pcfrtlthn 9914 speing 158shimvthe nsdiesmandennd

27, the nose 933 gfet v'if&‘,{ﬁ g%ﬁcﬁgééd O&nbodlnﬁ%ﬁt%zﬁlgon%lz%&z?* E}f‘ P‘fe | ock

1nserted|ntoth8a_*p t)fn ¢
| ever 40 and t AB erésiﬁﬂ* fman- °u|§o?fmd?¢@ﬂ“%ﬁhé%é@@ﬂdmdﬁlgct%on
|t ever 67, V\helnsiribe therei i o dlgpraeefx@mt@f thBeah?E& %Qi?uéri 155%5 f&lﬁ(ihé[]om
ol gy bg\éﬁ ngo b ﬁiSB@F ortion 'of"Md'%ail aspermgO {é‘ ?Pregpgcu e o eanyu ulp gncti ©
down motion of the oscillating gear 156, the space_required for .
the connection of the first detection lever 66 coupled therewith
can be reduced to the minimum space, thus small-sizing the
entire size of the apparatus. Also, it is unnecessary to precisely
15 control the size and dimensions in a press-fitting process for
example. '

In the shown embodiments, although the magnetic tape
drive according to the present invention is exemplified in terms
of an auto-reverse tape recorder which is capable of recording

20. and/or reproducing audio signals, it will be appreciated that the
invention may be applied to another recording and/or
reproducing apparatus. such as a video tape recorder.
Furthermore, although a torsion spnng is used as a resilient
member .or a biasing member for retummg each operation lever

25 to its initial position, the blasmg member is not limited to the
torsion spring shown and described herein, but another biasing
member such as a tension spring may be used. |



fromface A of the tape cassette 100 to face B or during playback node

fromface B. to face A. As shown in Fig. 21, a stroke Ho, whi ch i.s
required to rel ease the | ocked state of the lock | ever 40 30 when

swi-t ching the running direction of the tape 103 fromthe reverse

pl ayback running state to the auto-stop node, is set to be ~ longer than
the mini mum stroke x of the |ock |ever 40-Wﬁich IS required to rel ease
the | ocked state of the respective operation | evers 22, 41 and 42.

That is, the lock lever 40 slides in the 35 I|eftward direction by the
di stance expressed by (Ho - x)
26 - : dependi ng upon the width h of the nose 95a, after the Iocked

state of each e vers 22, - 41 and 42 has been rel eased.
As shown in Fi g‘wigef 35 ﬁ’%iﬁﬁ‘@cﬁﬁon mechani sm 69 is 5 constructed by
the pinch-rollér. swiAchagnetizvaap@4dysikecbomprisingt ches the positions of the
pai r of pinch roll eps, 30 @dedilbadefears pféVIu8En % piit BF o1 Ydsugn by the

notor 19, the first
C respectively engaging with a pair of reels between which a

5 magnetic tape is wound;

' a pair of capsfans for driving said magnetic tape in a first
running direction and a second runnmg direction. opposing said
first running direction;

a pair of pinch rollers for dnvmg said magnetic tape in a

10 selected direction of said first and second running directions,
while holding said magnetic tape against said capstans by
selectively abutting*said pair of capstans, respectively, said pair-
of pinch rollers being supported so that said pinch roller are
moveable toward and away from said pair of capstans;

15 drive means for selectively driving either one reel base of
said pair of reel-base gears, said drive means selectively meshing
with a cam gear and said pair of reel-base gears and having a
gear which gear rotatively drives said reel-base gear meshed;

- switching means for switching a running direction of said

20 magnetic tape from one of said first and second running direction
to another direction, said switching means being reciprocated at
the end of said magnetic tape so that a first pinch roller of said
pair of plnch rollers which first pinch roller abuts a first capstan
of said pair' of capstans moves away from said first' capstan and

25 so that a second pinch roller of said pair of pinch rollers which
second pinch roller is spaced apart from a second capstan of said
pair of capstans abuts said second capstan; and

oscillating means for reciprocating said switching means by
oscillating said oscillating means at the end of said magnetic tape

30 by said cam gear,

wherein said gear is shifted from one reel-base gear of said
pair of reel-base gears to another reel-base gear at the end of -
said magnetic tape in accordance with a switching operation of
“the running direction of said magnetic tape, said switching

35- operation being -achieved by said switching means.
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- second detection levers 66 and 67, and the direction swtching

opération | ever 80 and the |like, for the purpose of automatic 10 - reversing
(auto-direction) of the forward and backward trips (face A <--> face
B).of the magnetic tape 103 at the end of the tape. As shown in Figs.
25 and 27, an electric power hold mechani sm 70 i-s constructed by the

| ock l.ever 40, the switch | ever 41, 'We~cam gear 53, the first and
second detection levers 15 66 and 67, and the node sw tching operation

| ever 90, for the pur pose of del aying the swtched- OFF operation of the
power switch 47 (often called, "during shut-off") when swi tching the
running direction of the magnetic tape fromthe reverse playback

running state to the auto-stop node. 20 As set forth above,

according to the auto- reverse type tape recorder 1 of the enbodinent,

as seen in Figd. 4,A2magnetie2tapcalrive asselaimed g gadm 96 wherainesaidp and

down dependi ngs@{icﬁﬂ% mearPsoslhEl s0f ts'@ﬁ V‘a Wé@é&e bedf f%dfﬁgoc?d{e&h6¥t op
)

end of the ck operatl ever Is | qcated he cen
of .the 25 cha%%dsoaq Iating)aneansn-And 4 1ayv1t SRETREOR PORIOD S veen t he

;or}[/va][d pl %é baﬁ@vﬁ&é@)ata;b@tﬁ hénd\of" 8810 | swibétsing( RAor iﬁgli_hsele(_:ubflween t he
ast-forward runni rew ndin RE\%\}. SV
when the pl aybZO¥1 %%eﬁ(aé‘i BRI gtel?mfg F‘S‘??ﬁsgéé%laf and a?d’é?%(’sj{mﬁesagq a@ﬁll i

the torsion spof neapdfarsy pushing the play 30 button 4, the bent piece 22e
of he playback operation lever 22 is | ocked by the hook-shaped portion
40f (for use in the playback operation). of the |ock |ever 40 and the

concavity 41f 3for Asenagnetic tapdhalmpveyasackaioped dni elainnf2,t whesginy said ever
41. At th']t% ti ﬁ?cﬂlﬁﬁnﬁ n&qg’iﬁe?nél'ﬁd'ékga #i9st U&%jﬁzmﬁghrde% KWahistd $hiiéles

leftward (to operati,on ve I pk na1i gkbof t he
Iock | ever- 40, engages with a cam portion o sa1d cam gear and is oscillate .

. rotation of said cam gear, and a second oscillating mechanism
which is oscillated by said first oscillating mechanism, and said
switching lever is reciprocated by oscillation of said second

15 oscillating mechanism.

4, A magnetic tape drive as claimed in claim 2, wherein said
switching means includes hold means for holding said switching
lever reciprocated by said oscillating means in a position in which

20 said first pinch roller abuts said first capstan and in a position in
which said second pinch roller abuts said second capstan.

5. A magnetic tape drive as claimed in claim 1, wherein said
, switéhing means includes a manual switching means which
25  switches the running direction of said magnetic tape from one
running direction of said first and second running directions to
another running direction.

6. A magnetic ‘tape drive as claimed in claim 5, wherein said
30 switching means includes a switching lever being reciprocated by

said oscillating means, and a switching operation portion is

provided at both ends of said switching lever for selectively

moving said pair of pinch rollers toward and away from said pair

of capstans. '
35
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- 27 - - then the operation portion 47a of the power switch 47 is

pressed by the bent piece 41m thus switching the power source ON. The
switched-ON state is held by |ocking the bent piece 22e of the pl ayback
operation | ever 22 on the hook-shaped portion 40f of 5 the |lock |lever 40,
and continued until the |ocked state of thegg . playback operation lever 22
Is rel eased by the stop operation | ever 44. OMng to the sliding notion
of the playback operation | ever 22, as shown in Fig. 22, the bent piece
22g formed at the top end of the playback -operation | ever 22 noves away

fromthe 10 projected portion 56¢c of the oscillating gear 56, and then the
oscillating gear 56 is held at its upper position (the | ower position

gg _FiAg- 22) b|y7me?EA ?ziagdwig_eltqsét idrive asl ggiﬁq&ﬁ%lahh_eﬁwtvhemimg 56
. a resu e ar ge-dl a I ear a e ,0SClI. altl n ear
s brought 1 nt ighe plaf Brptebidad befRgen, soish munlalowitching Theans A3

rot at abl e t ogesdidr switdhingelewan gear 53. As shown in Figs. 34 and
35, when the fast-forward
5 8. A magnetic tape drive as claimed in claim 5, wherein said
switching means includes a biasing means, and said manual ,
switching means is oscillated when the running direction of said
magnetic tape is switched by said oscillating means, and said
manual switching means is constantly biased to its initial position
10 by said biasing means. .

9. A magnetic tape drive as claimed in claim 1, wherein said
drive means includes- a power source, a transmitting operation
mechanism transmitting a driving force from said power source

15 to said gear and producing a motion of said gear from one of said
pair of reel-base gears to another, and a friction lever oscillating
said oscillating means while a rotational force of said gear is _
transmitted to said friction lever at a timing when the end of said |
magnetic tape is reached, and said friction lever is formed of an

20 elastic member.

10. A magnetic tape drive as claimed in claim 9, wherein said
friction lever is formed of polyethylene terephthalate into a
thinned plate. |
25 :
11. A magnetic tape drive as claimed in claim 9, wherein said
friction lever is formed with a biasing portion which biasing
portion biases said gear, at one end thereof, and another end of
said friction lever is formed of a metal coil spring equipped with
30 an installation portion for installation onto said oscillating means.

12. A magnetic tape drive comprising:

a pair of capstans for running a magnetic tape in a first
- running’ direction of a take-up reel base side or in a second

* c L M S *



operation lever 42 or the rewind operation |ever 43 are pressed by
means of the buttons 5 or 6, the-locked state of the playback
operation | ever 22, which state is achieved by the |l ock |ever 40, 20 is

released, and also in the same manner as the above-noted - playback
operation |ever 22, the |lock |lever 40 and yke_switch =~~~ lever 41 slide
| eftward, and thus the operation portion 47a of the power switch 47 is
pressed, thus sw tching the power source ON. The switched-ON state is
hel d until the power switch 47 is 25 sw tched OFF by operating the stop
operation |ever 44 At this nonent, the bent piece 22g of the playback
operation-|lever noves toward the projected portion 56¢ forned on
the upper rﬁﬁﬁﬁlg)fdlfétfhdiﬁfdﬂ |aa%hﬁﬁl Qéél Haseabille! hﬂﬁdt B@c&ﬁ?'ﬂuhﬁﬁm g

\ wnwar d. (t he directirqn in F 32) agai nst the

gear 56 rr&g ‘govt\a 8
30 elastic bi l%r(&?‘b"‘? 8 healdo ISt fuyng ¢ lr,l‘-<’§t‘5’nr*esult the small -
di anet er gear 56b o4 pdie afspuidtairoﬂgrsgbamg')@picmtbdowglabut_nﬁ/nh or move

meshed- cont act \% (}é&% g’ﬁﬁ{ ;H%rilch cltapgtaﬁ@m gear 53. In the

pl ayback state in Whl er Sitching | ever 24 is pressed
by the playback opet dfirssrgeasyEqr zqtamghonnerws baseagh said dpke-ap seel base 22

pUShed and t husndngaid upplp! 1Rl base;
28 - a second gear having a cam portion for rotating said first gear;
first switching means rotatably supporting said first and
second gears and moving said first gear toward said one reel
10 Dbase;
first detection means for engaging with said cam portion of
said second gear, detecting a tépe end;

second detection means being linked to said first detection
‘means for producing oscillating motion of said second detection

15 means; .

‘second sw1tch1ng means for causing oscillating motion of said
second switching means in a ‘direction essentially equivalent to
said first or second running directions by said oscillating motion
ef said second detection means; and

20 third switching means for switching the positions of said pair
of pinch rollers so that said pair of pinch rollers abut with and
move away from said pair of capstans in turns by reciprocating
said third switching means in accordance with said oscillating
motion of said second. detection means,

25 wherein a selected one of said reel bases is rotatively driven
by shifting said first gear which first gear is rotatably supported
on said first switching means toward said one reel base in
accordance with reciprocating motion of said third switching
means. ‘ '

30
13. A magnetic tape drive as claimed in claim 12, wherein said
second detection means is oscillated in a predetermined direction
by pushing a datum end portion of said first detection means
upwardly of a lower side of a top end of said second detection

35 means when switching the running d1recuon of sald magneuc



- swi.itching | ever 24 noves toward the capstans 16 and 17, the - manual

. gperation of the direction switching operation |ever 80 permts
swi t chi ng operation fromone of the forward (face A) and backwar d
(face B) trips of the magnetic tape 103 to the other. 5 Explaining in nore.
detail as regards the manual reverse by mhhgh t he tape running
direction is manually switchable, in the pl ayback state, the.
drawi ng- pressed portion 51a of the FR switching |l ever 51 is positioned
in the C shaped rear portion 24c of the pinch-roller switching | ever
24. As shown in Fig. 25, when 10 the direction switching operation |ever
80 is shifted rightward. and then the pinch-roller swtching lever 24

noves | eftward cti n SWi .t chin eratdon_|eyver 80. As a
Tovet of th st% from ‘M EGEC ool "l 38CHA, 3BcoR Shutifog 5,
means of the directiomniang- byewehlrmnlsald)rdﬂmm end fpartienr efusaidt Fast t he

Il at 15 h 2
oscillating degé@forf’qné vﬁﬂwﬁfhlg 8f5§9§9;5cy5er3§ﬁfé of ﬁﬁhhwgear (ﬁfa of

swi t chi ng )r(g Intd mes Qntact Wit
t he take-uﬁa e?eCB& gect;qp cBserasWhens setghing nthe gumgngyhen t he

dir e(r:]ti Olnl s9i t divecgionp@fataidh thayestiGaps ﬁ*ﬁirﬁg@ﬂ% sécond Otluntn 20 ER
p|nc rotlter s e ves .l gltwa a result t he
S R G 2

switching | ever osci Dheans of the
.drawi ng-pressed portion 5la, with the result -that the oscillating gear

56 t ed h f t o1
br ought i nto ?rgg; gﬁ"’ié"ﬁﬁgf‘&‘éhﬁk" RAVE,pf Mlalfiod U R 12, WHTHRE o) 1<

meshed with th&lighhrPla¥a idfpravaded pbetyvecse said sqcond syitching means and
10 said third switching means.

L



The oscillati ng gear 56 which has been brought into rreshed-'cont act

with the internediate gear 65 or with the gear . 14a of the supply reel
base 14, rotates clockwi se by neans of the driven gear 54 which
rotates together with the camgear 53. In 39 .this noment, the rotational

fforce of the 0S
57, which is su
shaf t 52, by th
gear 56 and t he
cam fol | ower 66
the first detec
of the cam gear
explained is

forward 5 and

103 Is auto
swi t chi ng opera

10

cillating gear 56 is transmitted to the friction |ever
pported on the | ower engc?d—%m' t he support
MAGNETIIC TAPE IDRINEt he fricti grialld psci |l | ating

el astic bi asi ng force ofl the BERUACERring $8. Thus,
d of ’ -29-

t he

ABSTRACGT OF TH '*!HSQILOBURE' i ptical cam-portion 53c

" e AaPREREie BPRQAEVE RS cfogs?%cé‘“@%"e@?s‘vﬁ?éﬁ The

ter

récorien st ai pair (dfacecltbase gearsace mBir off capstarsgnatpair tQafpe

m&rfﬁé\}éﬁ,%e&ﬁ@g ﬂ'{e hﬁ'@ E'r?pﬁ E&?’tch é%@cﬁaﬁﬁ%mt hgndroge

face
oscillating mechanism. The. pair o reel- ase gears are provided

on a pair of reel bases, respectively engaging with a pair of reels
between which a magnetic tape is wound. The pair of capstans
for driving the magnetic tape in a first running direction and a
second running direction opposing the first running direction.
The pair of pinch rollers drives the magnetic tape in a selected
direction of the first and second running directions, while holding

 the magnetic tape against the capstans by selectively abutting

15

20

the pair of capstans} respectively. The pair of pinch rollers are

supported so that the pinch roller are moveable toward and away ’

from the pair of capstans. The drive mechanism selectively
drives either one reel base of the pair of reel-base gears. The
drive mechanism selectively meshes with a cam gear and the
pair of reel-base gears and has a gear which gear rotatively
drives the reel-base gear meshed. The switching mechanism
switches a running direction of the magnetic tape from one of the

* first and second running direction to another direction. The

25

30

35

Flgure .

switching mechanism is reciprocated at the end of the magnetic
tape so that a first pinch roller of the pair of pinch rollers which
first pinch g:oller abuts a first capstan: of the pair of capstans -
moves away* from the first capstan and so that a second pinch
roller of the pair of pinch rollers which second pinch roller is
spaced apart from a second capstan of the - -pair of capstans abuts
the second capstan. The oscillating mechanism reciprocates the -
switching mechanism by oscillating thé oscillating mechanism at.
the end of the magnetic tape by the cam gear. The gear of the
drive mechanism is shifted from one reel-base gear of the pair of
reel-base gears to another reel-base gear at the end of tlie
magnetic tape in accordance with a switching operation (aclueved
by the switching mechanism) of the running direction of the
magnetic tape. e e

- This Sheet Has Been Replace
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pl ayback node at which the playback is repeatedly perforned bet ween

fraces. A and B of the tape cassette 100. 10 Figs. 24 and 28 show the
forward playback running (FWD) state of the magnetic tape 103. In this
case, the direction switching operation lever 80 is heldin the ’
ri ght ward position. As shown in Fig. 24, the pinch-roller .swtching

| ever 24 is held in the |l eftward pd9R8i on, and then the right-hand
side pinch roller 15 31 abuts with the right-hand side capstan 17, while
sandw chi ng the magnetic tape 103 thgrehetyeen. A slight play is

provi ded bet ween the pinch-roller s é | ever 24 and the direction
swi tching operation |ever 80 in consi deration of a required stroke. As
appreci ated, since the pinch-roller switching |lever 24 20 is urged to the
| eft side by neans of the bias ok _the tog?' n spring 28, the operation
portion 81 of the dirgction switch\ng ¢ tion - Iever 80 leftwardly
rotates about the suyppeft shaft 89, \whereas . p end 67b of the
second detection |eye the s t shaft 63-in the

direction jndicated] by the dependi ng on the
above-not ed pl ay, bIaSInl force of the torsion
spring 68 which spring s'de of the upright portion 82

of the direction sw \cC _ , 2 thE@ me, the datum
end portion 66c¢c of v | .s-posit1 oned bel ow

and slightly away 30 g detectlon | ever
67, thus _ en@@ilag the positlomn requi r e

operation, i.e., verS|n op
di rection of t he na 5?%

As shown in Fig. 29, in the ase hat |t he magn

the take-up reel base 14 ntil the ta ,eﬁw a
L+.J |-——-

_mard runni ng
Ri ng direction.
—3§. 03 s wound on

—204




- 30 - reached, the gear 14a of the reel base 14 and the

oscill ating gear 56 stop. In such a stopped state, the cam gear 53
continues to, . rotate by neans of the clutch nechanism55, with the
result that - the cam foll ower 66d of the first detection |ever 66 nobves
5 toward the substantially triangul ar-prism shaped convex cam portion
53d of the cam gear 53 by neans of reac2/Z$h of the friction |l ever 57,
~and then the camfollower 66d slides along the ' convex cam portion 53d.
As a result of this, the first detection - | ever 66 rotates clockw se,

t he second detection lever. 67 rotates 10 E?nti-clockmﬁse, and the
direction switching operation | ever 80 3. ¢l ockwi se. . As
set out above, when the running direction of magnetic tape 103 is
switched fromthe forward playback unni g ﬁﬂ-\
reverse-rotation playback running 15 digecti/fn : N\ | OFig. 29, the
datum end portion 67c of the Is noved in the
anti.-cl ockw se side of the top
end 67b :

FIG.3



of the second detection |ever via the datumend portion 66c¢c of t he
f.irst detection lever 66. Thus, the direction switching 20 operation |ever

80 noves in the clockw se direction. As indicated in Fig. 29, the

pi ach-rol l er "switching | ever 24 slides rightward, and as a result the
|-ef t - hand -si de pinch roller 39 is brought into abutnment with the

| eft - hand Side capstan 16, with the resd/#8t hat t he reversing
operation of the tape 103 is conpleted. At iqr25 tine, as seen in Fig.

29, the torsion spring 68 generates biasingsf g force, and as a result
only the second detection | ever 67 canlhe ™ b a@s of the

bi asi ng force of the torsi®@h spring 68% N fpldoger 66d of
the first detection |ever §6 passes n 53d of the

cam gear 53, since the 30 ositions I.pA spring 68
and the pEnch- rotter—swtching ﬁ:‘rﬁe y means of
t he t ors{loncsprimg 28. v : pl ayback
runni ng st ate |8 he after the

second det g¢fV &tic

- biasing fore |

FIG.4



of;the torsion spring 68, the camfollower 66d of the first det ecti on
I-ever 66 slides onto the elliptical camportion 53c of the cam gear 53
. by virtue of the friction gear 57. At this nonent, by nmeans of the

el astic biasing force of the torsion spring 68 which 5 abuts the

I"'ef t - hand -si de of the upright portion 82 of the direction
the operation porti&/R81 of the

operation | ever 80,
switching operation | ever 80 rotates rightward (view ng
t he support shaft.89 by the slight play defined
pi nch-roller switching lever 24 and the direction 10
stroke,

swi t chi ng

direction

Fig. 30) about

bet ween t he

swi tchi ng operation
whereas the top end

| ever 80 for the purpose of the required
67b of the first detection |ever 67 rotates in the direction indicated
by the arrow & (view ng Fig. 30) about the support shaft 63 by the
above-noted slight play. As a resultﬂitﬂg_datun1end portion 66¢ of the
first detection lever 15 66 is positi (megl?-g.l_ tly awgy fromthe upper

side of the top end 67b of tkeose€dn etedtion I&QveP 67. In this
manner, a required positiomigﬁgwyibh ' C y|f @ the next
reversing operation of t hdO i ngMirect{oh of e tepe 103.

During the reverse playback rppn of \t he] magngt tape 103, as
shown in Fig. 38, when thé%na 03 }i j an the supply

reel base

reel base 13 upgto agese DRE r BaBUﬁ e\. I .
13, the internmEdi_gfe gea he _ "N BT S5 N stop. In
t he stopped gt at the ca 3. AV e D i ans of the
cl utch nmechafi 5, and 2HW t any ol r [146 i rt
det ecti on fge eny 6\, noves et arSpri sm
shaped conv fre B o
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portion 53d of the cam gear 53 by.vi rtue of reaction of the friction

l.ever 57, in a manner so as to slide along the cam portion 53d, as
seen in Fig. 31. As aresult of this, the first detection 30 |ever 66
rotates clockw se; the second detection | ever 67 rotates cl ockw se,
and the direction switching operation | ever 80 rotates
count ercl ockw se. . As shown iB/38 g. 31, when the running
direction of the magnetic tape 103 is switched fromthe reverse
~playback 35 running direction to the forward playback running direction,
t he : g - 32 - dat um end
portion 67c of thgysegond Ee%ect' n levey 67 is noved cl ockwi se by
pushing the top e@ 6 0t ;éﬁ\pn(_jwd’ teotiw | ever 67 downwardly-
\ﬂ

fromthe upper sid \Wwatum N, &hd portion 66c of the first

detection | ever 66. A Q) ‘Lre/ct Il on swi tching operation

| ever 80 noves anti @3“&\‘.‘;72 » “ogeerdim Fi 31, the pinch-roller.
swi tching |ever V‘}}\\X\ i ML So (g\’; P

@Y

v. N
Al
N v

FIG.6



leftward, with the result that the left-hand side pinch roller 30 noves

away fromthe |left-hand side capstan 16, and in lieu t hereof the
‘right-hand side pinch roller 31 abuts with the right- 10 hand side capstan
17; and thus‘the direction operation is conpleted. At this nonent, as
seen in Fig. 31, elastic biasing. force is produced by the torsion
spring 68 which abuts the right si d®/#8 the upright portion 82 of the
direction sw tching operation lever 80. Thus, only the second detection -
| ever 67 can be 15 recovered to a state indicatedgin_Fig. 28 by neans  of
the elastic bi asing force of the torsion-spridzlg B8 after the cam
fol | ower -66d of the fir | ' asges through the cam
portion 53d of the ear =L pos s of the torsion
spring . 68 and the pijnch-r I Sw ' | eyet e n unchanged by
20 neans of the torsigyn spf 28, - t @s oa slight play
is provided between the~T—]~ i'Bc@rol ler s ch 4 e»nd the
direction swtching ey atgyon r 80-f th oh the required
stroke, and additional ly the— ion pol OX rection
switching 25 )p@ationlee'Bgli:s' ted t e tdhe right by
nmeans of the bi @) ng flohce OX.k hd /t I on spri —efr-spring abuts
-with either ong of both _sigles\of the | ght portion hen
direction swtic®ng o ' ve in turns. The s&QPW. O ~ detection
. lever 67 can be osett d C EBf/and anti -cl ockw se pashi ng the
dat um end port|f on rs tection | ever . 6 d of the
| ower side of f{h op en f t+ second detectio 67 when
t he runni di i ofi Of netlillc tapQTQ_B is swifeeh romthe
forward playbat u \iﬁt on to the reverseQpl ack Tunni ng
direction, _an 5 Tpughrag af\um e ortiqn t he=f Tyt
det ecti on [ = 8 S §§°&§B% I ™ &
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- 33 - “downwar d of the upper side of the top end 67b of the second
-det'ection | ever 67 when the running direction of the nmagnetic tape 103
is swtched fromthe reverse playback running direction to the forward
pl ayback running direction. Therefore, as seenin 5 Fig. 18, theré may be
provi ded a new auto-direction nechanism = 69 of a conparatively sinple
construction in which internedi ate 7028 s are reduced as nuch as

possi bl e and thus the nunber of parts and the assenbly man-hour is
effectively reduced. Addi tionally, the operational |oss can be reduced
and the saving 10 gf the space—od@upi@d by the nechani sm can be achieved.
Thus, it may b posﬁ'blr\e o ad¥quadel y smal | -size or thin or Iight-

wei ght the entir d di l-..o uf Ohe tape recorder 1. As
shown in Figs. heNe) ‘\.\Y_/io. aj ned t he shut-of f function
necessary for a 2 1;)’\\ rm&e§5 reverse pl ayback node
RVS) to the auto-st LY WRER

(RVS) | J?m R @

q—
80

42

40k\22b 22q

22
3\ 37 42b\ “42g

40b
44q

"FIG.8
K




switching the node switching operation |lever 90 to the single- face
pl ayback node. , In the case that the running direction of the
magneti c tape 103 is switched fromthe RVS direction to the auto-stop
node 20 during such a single-face playback that the continuous pl ayback
I's executed fromface A of the tape cassSette 100 to face B or from

face Bto face A and then the playback f&&he face B or the face A
term nates, i.e., during so-called shut-off, as shown in Figs. 19, 21
and 27, the nose 95a of the noveable ‘EISEQSQPS_is inserted 25 into the

I nt er nedi at e, space between the bent pi‘e ; of the | ock | ever 40 and
the third upright portion §fp of the sqqgend. . deyygction lever 67 in
advance by shifting the ope{ation porti 61 68A of the node swi t chi ng
operation |ever 90. At : ithir ect to the RVS
direction, in the 30| ga ner_ & eqt ergi as-li ndi cat ed
in Fig. 31, when t net 7c i t he pply ree
base 13 up to tHeog¢dd(" Hhp)y aéff r e dd the

i nternedi ate geqr and sti j ar-5 p. W _such a

st opped st at e, t rt nFm™ue: y negns of the

clutch 35 nechani sm
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- 34 - | ever 57, as seen in Fig. 31, the camfollower 66d of the
f.i rst _ detection | ever 66 noves toward the substantially triangul ar-
_prism shaped convex cam portion 53d of the cam gear 53, and t hen slides
onto the camportion 53d. As aresult of this, the first 5 detection
I'ever 66 rotates cl ockw se, the second detection |ever 67 rotates

cl ockwi se, and the direction switching db&&tion | ever 80 rotates

anti - cl ockw se. In the case that the upright portion 67f of the
second detection lever 67 is noved cl ockwi se by pushing the datum end
10 portion 67b of the second detecgtjon |ever 67 downwardly of the

upper side by the datum end portioﬁ& Eglgi he first detection | ever 66
as seen in Fig. 31, the upright portion 67f of the second detection

| ever 67 pushes the bent piece 40n of the |ock | ever 40 | ef twards,
whi | e sandwi chi ng the nose 95a of the noveable 15 portion 95 of the node
swi tching operation |ever 90, as showeri Eid.! 21. Since the sliding
anount of the |ock |ever 40, which I's necessary for releasing:
the | ocked states of -the respect atiOﬁgievers,zz, 42 and 43

corresponds to the anot#, ddica I ylhec acter x indicated in
Fig. 21, and 20 therefore when'the er 40 slides by the anount
i ndi cat ed by x, the | ocked statete pl ayback operation |ever 22 ‘can

.GT—AéﬂuaIIy, the | ock |ever

be rel eased by neans of the |ock
i mount i ndicated by (Ho - x)

40 slides in the leftward &7e a

in Fig. 21, after rel easing the | ocRé of the pl ayback
: ' —  37a "
37b
| ~37

v,
A v




25 operation lever 22. At this tine, the link nail 40k of the |ock .

l.ever 40 is in engagenment with the rectangul ar hole 41k of the switch

| ever 41 which switches the power switch 47 ON or OFF, t hus causing the
teftward sliding nmotion of the switch |ever 41 together therewith. As a
result of this, as seen in Fig. 19, only 30 during the shut-off, the
switch lever 41 continues to push the jg/®g@eration portion 47a of the

.~ power switch 47 until the cam foll ower 66d of the first detection |ever
66 gets over the - substantially triangular-prismshaped convex cam
portion 53d of the cam gear 53 and thus the |ock |ever 40 is rel eased.
35 Therefore, the power source is n IS h ff under. a condition
- 35- wherein the cam foll 0\/\#16 gg)he first detection |ever 66
gets over the substantially triangular-prism shaped convex cam
portion 53d of the cam gear 53. As set forth above, the shut-off

timng of the power source 5 can g% del %%%bbeéle %r&fol | ower 66d of

the first detection \:‘L /.1-4 //66

1)

77 777777
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| ever 66 noves conpletely away fromthe convex cam portion 53d of the
camgear 53. As a result, there is |less possibility of greatly

i ncreased | oad applied to the driving nechani smof the notor 19 or the
“like, when stwitching ON the power switch 47 by 10 re-pushing the playback
operation [ever 22 after shut-off operation. Also, there is |less
possibility of deformation of the 1fii/ogt detection |lever 66, the second
detection lever 67 and the i ke. Also, there is no occurrence of such
an evil that the . pl ayback operation | ever cannot be operated with the
| ever 22 15 | ocked by the | ock |ey 0. As shown in Figs. 8 and
9, by way of- pressing for exanpl e,'ﬁléﬁi_ﬂﬁrally forned at the front end
and the | ower face of the chassis 11 are a pair of left-and right
t-wo- st epped draw ng- pressed portions 37, 37 each having a

| ar ge- di aneter drawi ng- 20 pressed pori‘-i-ﬂpn 37a and_a smal | -di anet er

dr awi ng- pr essed portion 37b and consfructi ng%@haft portion, whereas
integrally formed in the ned S acewOf the chassis are a
pai r of front and rear sng 'i. pprtions 38, 38,

and the lock lever 40 and the Sw tch on"the 25
respective | arge-di aneter dr g rie ‘ --794(H the pair
: o be slidable in

of draw ng-pressed po¥
the lateral direction, and g i@ oper at i on
' ' tion on the

right-hand side small-di ame ressed poftion 37b of the pair
of draw ng-pressed por t\i &f ' I ght - hand si de

smal | - di anet er dr aw ng- “Wwher ea®3e

rewi nd- operation |ever tia b i n the | ongitudinal

direction on the left- nmet eY “dr awi ng- pr essed
portion 37b and on In :

2 o

FIG.17
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35 the left-hand side snall-di aneter draw ng-pressed portion 38.

- 36 - Thus, the respective |arge-di aneter draw ng-pressed portions
37a, 37a of the pair of draw ng-pressed portions 37, 37 serve as a
reference gurde, thus ensuring the lateral sliding notion of the | ock
I'ever 40 and the switch lever 41. 5 . ‘As shown in Figs. 10 and 11,
the fast-forward running operation igy2g 42 and the rew nd-operation

| ever 43, which | evers are slidably supported on the respective

smal | - di anet er drawi ng- pressed portions 37b, 37b of the .pair of

dr awi ng- pressed portions 37, 37, can be certainly slid in the

| ongitudinal 10 direction by preventing the |evers fromcom ng out by way
of the “burred portions 37c, 37c, and the burred portions 38c, 38c of

t he pair of draw ng-pressed portions 38, 38. As can be appreciated,

by neans of the burred portions 37c, 37c, 38c and 38c provided at only
four locations, the respective operation |evers 40, 41, 42 15 and 43 can

be slidably engageable, and thus it isrfraijiagry to




dse. superabundant shafts and super abundant fastening parts such as E
rrings. This greatly reduces the nunber of parts and the assenbl y

man- hour, thus resulting in | ow production costs as a whole.
Furthernore, "the respective draw ng-pressed portion-37 20 is conposed of
t'he | arger-di ameter draw ng-pressed portion 37a and the smal | -di aneter
draw ng- pressed portion 37b, and also 13/2geep-draw ng-pressed, and the

dr awi ng- pr essed portion 37 containing the burred portion 37c and the
dr awi ng- pr essed portion 38 containing the burred portion 38c is forned
integral 25 wth the chassis 11. This enhances a precision of the

posi tioning when nmounting the respective operation |evers 40, 41, 42
and 43 on the chassis 11. Thus, good assenbly man-hour is ensured, and
additionally the nmechanical. strength is enhanced. As appreci ated, there
are sone nerits that inexpensive but high- 30 precision tape recorder 1
can be provi ded. As shown in Figs. 13 through 15, the hole 57a
provi ded at one end of the friction lever 57, which is forned of

pol yet hyl ene terepht hal at e (PETFEIQS€ ﬂ mnned pl ate, is detachably
nount ed on t he engaged portion ¥« support shaft 52 of the FR
35 switching lever 51 through the slit 57b. Thus, when assenbling
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the cam gear 56 on the support shaft 52, the one end of the friction
l.ever 57 functions as a retaining washer for the coil spring 58, and

al so.functions as a |l ever which is capabl e of transmtting the .
rotat.ional force produced by frictional 5 engagenent with the cam gear 56
tto the first detection |ever 66. [0061] Additionally,
since the friction lever 57 is made of REMR8Bit is possi ble for the

| ever to be greatly thinned to a thickness of 0.125 mmto 0.188 mmfor
exanple. Furthernore, since the PET 10 material of the thickness of 0.125
mmto 0.188 mmexhibits a . high flexibility, even though the hook-shaped
portion 66e of the first det f(l{ﬁ ZQ 66 whi ch hook-shaped portion
is coupl ed with the sot 57c f he ot her end of the friction

| ever 57, does not exist on the sane plane, as shown in Fig. 15, it may
be 15 easily assenble%_ d coupled wth each other by elastically
deform ng the other en the friction lg@Rr 57. After assenbly, as
shown in Fig. 14, since the ot Mimend of yhe friction | ever 57 can be
recovered to its initial pg, there is |ess possibility that t he
slot 57c of the fricti I»v 57 di sconnects fikm tBd hook- 20 shaped
portion 66e of the firnst ygettecti on | ever 8§6. As )set above, since
the hole 57a of the fricliod | ever 57 andg [ function as a
retaining washer, it | $¥ZUNCCERBRAV7YE /AER ni ng washer as

another part. In view FESHIETSSERESRINEER s and the assenbly
man- hour can be reduced. Such easy 25 assenbly na)\prOV|de an advantageous
ef fect such as inproved 40

FIG.21
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assenbl i ng. Thus, the entire thickness of the tape recorder 1 can be

t.hi'nned nore renarkably. As shown in Fig. 12, the distance.

H err] between the | ower face of the chassis 11 and the upper face of
the printed Wring board 30 72 is so designed to be equal to 7.1 mmfor
exanpl e, and additionally the concave projected portion 11j of the

hei ght- " (depth) of 3 nmand of the dig ter of 6 mmfor instance, is
deep-drawi ng- pressed on the | ower face he front-Ileft corner of

the chassis 11 by pressing to s? Ggﬁrze that the depth is 35 reached
up to alimt of plastic workin la so integrally

- 38 - formed at the deep-draw ng-pressed portion by way of the
outsert nolding is the cylindri 051:1{) portion cﬁf the height of 7.1 nm
and made of resin such as. p@&ace t3I5?)r53b e. 20 seen in Figs. 8

and 12, when threadably egga i ng thel pr nt %3v| rings ‘board 72 by neans

of the earth screw 73, fythe printed wiring
board 72 and the netal 56as (SHdLhar o ‘
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conducted with each other through the earth screw 73, and wher eby
static electricity caused by the tape-running drive unit can be
elimnated and thus electrification can be prevented. 10 As set
forth above, “the shaft portion is formed by tapping t he screwthreaded
portion-11k in the center of the projected portion 11j after pressing
the chassis 11, and by outsert-nol ding16/28 the periphery of the tapped
.portion, it is unnecessary to separately install another part such as
a netal board nounting 15 shaft used in the prior art on the chassis 11 by
way of  burring. As a result, the nunber of parts and the assenbly

man- hour can be reduced and thus the entire production costs can be

| ower ed. Furthernore, the concave projected portion 11j and the
cylindrical portion 71 are integrally.nolded on the chassis 11 by 20 -
pressing and the outsert - nolding respectively. For the reason set out
above, the nmechanical strength can be further_increased as conpar ed
with the conventional apparatus wherei 2t he M previ-ousl y- nqt ed-board
nmounting shaft is fixed onto the chassks M1 by caul king. It may be
possi ble to provide an inexpensive @5 S roubfe-free tape
recorder 1, because the tapey ., S sbco r has puch &.s g@gth that the
recorder is satisfactorily M /) prqgof/aga\n§t the inpa awmng to

acci dent al falping of the t%péDd n 1. ‘ — As shown in
Figs. 16 and 3 ; of Mhdg oSé¢rt noRgi 30 fhe’Support shaft 99
havi ng the nail r%Ton. 9 d fﬁ haty I n|sf®h as
pol yacetal , gs iftegrall an d 1IN at the
position op#dsh the arc bent ontlih (fromthe plan view)
bent domnma I toal at thg fron t edge portion of the
chassi s 1%0 3 : Ca qg*the -AWist chi ng operation
| ever 90, o N .
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- 39 - made of synthetic resin, is rotatably supported on the
support shaft 99, and the concavity 92 is forned at the position opposing
the bent portion 11n of the chassis 11 and between the operation

portion 91 and the cylindrical portion 93 of the node-switching 5
operation | ever 90, such that the bent portion is inserted into the
concavity. "As a result, even in case thetsa#e inpact force Pis

applied to the operation portion 91 of the node-switching - operation
| ever 90 owi ng to accidental falling of the tape recorder 1 as shown
in Fig. 17, the inpact force P can be received by the 10 bent portion 11ln
by way of abutnment of the wall surface of the ~concavity 92 with the
bent portion 11n of the chassis 11. Moreover, there is no transm ssion
of the inpact force directly to ~ the support shaft 99, because the
I npact force P applied to the node-swit chi ng operation lever 90 is
received by the bent 15 portion 11n of the &2 S|s—11 during acci dent al
falling for exanpl e. Thus, a bad influe e—on he sggport shaft 99 can
be
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suppressed to a m ni mum As set out above, the bent portion 11n
i.s fornmed at the front edge portion of the -chassis 11 by bendi ng, and
the 20 concavity 92 is fornmed at the position opposing the bent portion
11n and betweéen the operation portion 91 of the node-switching

operation Lever 90 and the cylindrical portion 93. Thus, it is

possible to certainly prevent damage (sifA28s breakage) to the

support shaft 99, resulting fromthe inpact |oaded to the node- 25

swi tching operation |ever 90 due to accidental falling, wthout

changi ng the construction of conponents. Also, even if the - di anet er
of the support shaft 99 is decreased, there is |ess possibility that
t he support shaft 99 is broken by the inpact force P occurring due to
the accidental falling. Thus, it may be 30 possible to greatly enhance
the strength for the purpose of prevention of breakage of the shaft,
W t hout i-ncreasing costs of parts. As ean be_appreci ated, the other
bent portion 1lm'of the chassis 11 amﬁqﬁﬁ-aég-shaped rear wall 8la
(see Fig. 6) of the operation porti O 3 f TheNdi recti on switching
operation lever 80 35 are in cooperation wltheagh qgther to certainly
prevent breakage ) N \ - - 40 -
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of the support shaft 89, in the same manner as t he node swi t chi ng

gperation | ever 90. Fig. 37 shows anot her enbodi nent of an

aut o-reverse tape ~recorder 101 for use in audio systens. In the tape
recorder 1017 5 a record button 108 is provided between the rewi nd button
106 | pcated at the front face of the cabinet 102 and the direction
swi t chi ng operation |lever 180, and a builP¥28n ni crophone 109 is

provi ded near the |eft-hand side of the nobde-sw tching operation | ever
190, for the purpose of recording and reproduction. The 10 sane
reference nunerals used in the previously-discussed enbodi mrent w |l be
applied to the correspondi ng el enents used I n the other enbodi nents. .

Fig. 38 shows .an oscillating gear 156 of the rotational-force :
transm tting nmechani sm of another enbodi nent which is applied 15 to the

auto-reverse tape recorder 101. The oscillgting gear 156 is supported
rotatably and slidably up and down on the _Cgupbort o @haft 152 standing
on the FR switching | ever 151, in the same : neriﬁsaghe

previ ousl y-di scussed enbodi nent. The coil ¢
spring 158 is wound on the periph%fy of
oscillating gear 156. By neans of

- 158 and the fri(Q? onal force of
rotational force 1 '

gn @&8a of a coi
ghaft 152 of the

of _the coil spring
5, the
itted to the




and al so one side end of the upper portion is fornmed into a hook-

shaped arned portion 158b which extends in the direction of the

hook-shaped portion 66e in such a manner as to be engaged with 30 the
hook- shaped portion 66e of ‘the first detection |ever 66. As shown
i'n Figs. 37 and 38, the hook-shaped arned portion 158b of the upper
portion of the coil spring 158 al so 20f2Bctions as a force-transmtting
menber. Additionally, owing to ~ friction caused by the .contact with the
oscillating gear, the 35 rotational force is applied to the coil spring

158. When the : _ -. 41 -
oscillating gear 156, whichiEElgapégéi of the | arge-di aneter gear

156a and the snul | -di anmeter gear 156b for the purpose of changi ng t he
gear ratio, noves up and down, the coil spring acts Ag a return coi
spring. As set forth above, since the previously- Baet €7 three functions
can be achieved by neans of only one struceg@eal ngnber, i.e., the coi
spring 158, in the sane manner ' '




as the previ ousl y-di scussed enbodi nent, the nunber of parts and the

assenbl y man-hour c¢an be reduced. As seen in Fig: 38, since there is
no di spl acenent of the arned portion 158b of the 10 upper portion of the
cokl spring I58, irrespective of any up-and- down notion of the
oscillating gear 156, the space required for - the connection of the
first detection |ever 66 coupled thereil/#8 can be reduced to the

m ni nrum space, thus small-sizing the entire size of the apparatus.

Also, it is unnecessary to precisely 15 control the size and dinensions in
a press-fitting process for exanpl e. - In the shown

enbodi nents, al though the nalg,sgf z?gi drive according to the presernt
invention is exenplified in e = & Hf an auto-reverse tdpd recorder.

which i's capabl e of recording 20 and/or reproducing g gio fignals, it wll

be appreciated that -the i nvention may be applied™p“another recording
and/ or r epr oduci ng apparatus such as a vidﬁg ape frecorper.

Furthernore, although a torsion spring is used @ba re;;; ' menber or
a biasing nenber for returning each opegration lever 25 ‘ﬂ!‘?ﬁs initial
position, the biasing nenber is not |i®&ed @Ot he q or si on i ng shown
and descri bed herein, but another biasihg memhéf XS uek, as é@hsion

spring nmay be used. 66a
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- 42 - WHAT |'S CLAIMED I S: 1. A nmagnetic tape drive

conpri si ng: a pair of reel-base gears provided on a pair of reel .
bases, respectively engaging with a pair of reels between which a 5
magnetic tape is wound;, - _ a pair of capstans for driving said
magnetic tape in a first runni ng direction and a second running

di rection opposing said first runn2Bf®8irection; a pair of
pinch rollers for driving said nmagnetic tape in a 10 selected direction of
said first and second runni WL eclions, whi | e hol di ng said nagnetic
t ape agai nst sai d capstans Il#llb_édecti vely abutting said pair of
capstans, respectively, said pair of pinch rollers b@®ng supported so
that said pinch roller are noveabl e toward avwey 4 Yom sai d pair of
capstans; 15 - drive nmeans for selectively Vi ng-¢€i { her one reel
base of - said pair of reel-base gears, said,4 6 e neang sel ectively
meshi ng with a cam gear and said pair of re8f~byseXgears and having a
gear which gear rotatively drives said reel se océﬁﬁﬁg.':o; '

sw tching nmeans for switching a running dire ion/ﬁ'

@ d 20'53gagnetic

tape fromone of said first and sngyg,running 't ect p) t o anot her
direction, said swtching means bei nf reci procat ed 3 the end of said
magnetic tape so that a first pinch fol A ; pai r of pinch
rollers which first pinch roll Bhurs of said pair of

capstans noves away fromsaid first

/ j N\
22a 22 22b



25 so that -a second pinch roller of said pair of pinch rollers which

second pinch roller is spaced apart froma second capstan of said pair
of capstans abuts said second capstan; and oscillating neans for
reei procating said switching neans by oscillating said oscillating
means at the end of said magnetic tape 30 Dby said cam gear, '
wherein said gear is shifted fromone ré3f2ase gear of said pair of
reel -base gears to another reel-base gear at the end of sai d nagnetic
tape in accordance with a swi tching operation of the running direction

of said magnetic tape, said switching 35 operation being achi eved by said

swi t chi ng neans. - - 43 -
2. A magnetic tape drive as ElﬁadS.r‘l claim 1, wherein said
~switching nmeans includes a switching | ever being reciprocat &B by sai d

oscillating neans, and a switching operation portion is 5 prjovided at both
ends of said switching |ever for selectively _




noving said pair of pinch rollers toward and away from said pair of
capst ans. 3. A magnetic tape drive as clained in claim?2, wherein
said 10 oscillating neans includes a first oscillating nechani sm which
engages with"a cam portion of said camgear and is oscillated by

rotation of said camgear, and a second_oscillating nmechanism . which is
oscillated by said first oscillating neéfdAdPsm and said swi t chi ng

| ever is reciprocated by oscillation of said second 15 oscillating
mechani sm 4. A magnetic taﬁglﬂsagsizz clainmed in claim2, . wherein
sai d swi tchi ng nmeans i ncl udes ho for holding said sw tching

| ever reciprocated by said oscillating neans in a position in which 20
said first pinch roller abuts said fir capstan and in a position in

whi ch said second pinch roller_abuts safrd se - capst an. 5. A
magnetic tape drive as cl §2e®8n 28hiims53¢ ei n sabﬂ29 swi t chi ng
nmeans i ncl udes a manu S\(C% ng ans icdh&d sw s the running
direction of said nma [ Q NI B3cection of said
first and second rurBEm e rec NN appt running direction

6. . A magnetic tape driweNas: i : 5, 2430

swi tchi ng nmeans  includes _a SV CNi Mg Wev ted by sai d

oscillating nmeans, and a hih : RS provi ded at
both ends of said switchin 'Ikver—'ogrsergrrfx ; novi ng said pair of
pinch rollers toward agg fway; fromsagid pg r of cagst ans.

. 22g 22 51 1l |
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35 - - 44 - 7 A

magnetic tape drive as clained in claim®6, wherein a slight play is
provi ded between said manual swi tching nmeans and said switching |ever.
5 8. A madnetic tape drive as clained in claim5, wherein said

swi t chi ng neans includes a biasing nmeans, and said nanual . switching
means is oscillated when the running dirde43®&n of said magnetic tape
is swtched by said oscillating nmeans, and said manual sw tchi ng nmeans
is constantly biased to its initial position 10 by said biasing neans.

9. © A magnetic tape drive as clained in claim 1, wherein said drive
nmeans i ncludes a power source, a transmtting operation mechani sm

transmitting a driving force fromsaid power source 15 to said gear and
producing a notion of said gear fromone of said
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pair of reel-base gears to another, and a friction |ever oscillating
sai'd oscillating means while a rotational force of said gear is
transmitted to said friction lever at a timng when the end of said
magnetic tapé is reached, and said friction lever is formed of an 20

€l asti c nmenrber. ~10. A magnetic tape_drive as clained in claim?9,
wherein said friction lever is for d28¢ pol yet hyl ene terephthalate .
into a thinned plate. 25 11. A magnetic tape drive as clainmed in
claim9, wherein said friction lever is formed with a biasing portion
whi ch bi asi ng portion biases said gear, at one end thereof, and
anot her end of said friction lever is forned of a netal coil spring
equi pped with 30 an installation portion for installation onto said
oscillating nmeans. 12. A magnetic tape drive conprising: a
pair of capstans for running a nmagnetic tape in a first runni ng
direction of a take-up reel base side or in a second
= 45‘ . ._l
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running direction of a supply reel base side, said second running

di rection opposing said first running direction; a pair of pinmch
rollers belnq operated to abut with or nove away from said pair of
capstans; 5 a first gear for rotating one reel base of said take-up
r‘eel base - and sai d supply reel baQles . a second gear having a
cam portion for rotating said first gear; first swtching means
rotatably supporting said first and second gears and moving said first
gear toward said one reel 10 base; first detection nmeans for
engaging with said cam portion of sai d second gear, detecting a tape

- end, second detection gggrgafﬁzreilinked to said first detection
means for producing oscillating id second detection 15 neans;
second swi tching means for causing oscillating notion of said second
switching nmeans in a direction essentially equivalent to said first or
second running directions by said oscillating motion - of said second
detection neans; and 20 t hir smntc ng Mmeans fo i tching the
positions of said pair 90 (ﬁopl nc% roll er SO t at s air of pinch
rollers abut with and \an awa fron1ia|d pa r of cap tans in turns by
reci procating (O Third sWtchh\hg—hsa i sai d
oscillating notd on of |sai d\second dete wherein a
sel ected one of said k2 ifting said -
first gear which|figs r
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on said first switching nmeans toward said one reel base in accordance

w Th yeciprocating notion of sai d,third sw tching*s nmeans: 30 13.

A magnetic.tape drive as clainmed in claim 12, wherein said second

det ection neans is oscillated in a predeternined direction by pushi ng
4 datum end portion of said first detection neans upwardly of a | ower

side of a top end of said second detect #8285 neans when switching the
running direction of said nagnetic

- 46 - tape fromsaid first running direction to said second
runni ng direction and-by pushing said datumend portion of said first
detection neans downwardly of an upper side of said top end of said

second detection nmeans when switching the running 5 direction of said
magneti c tape from said second runpt yrection to said first running
direction. . FIG-38 _ _
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.. A magnetic tape drive as clainmed in claim12, wherein a

s provi ded between said second switching neans and 10 said third

swi:t chi ng neans.
[
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MAGNETIC TAPE DRIVE
ABSTRACT

A magnetic tape drive suitable for an auto-reverse tape
recorder has a pair of reel-base gears, a pair of capstans,
a pair of pinch rollers, a drive mechanism, a switching
mechanism and an oscillating mechanism. The pair of reel-
base gears engages a pair of reels between which a magnetic
tape is wound. The pair of capstans drives the magnetic
tape bidirectionally. The pair of pinch rollers drives the
magnetic tape in selected direction by selectively abutting
the pair of capstans respectively. The drive mechanism
selectively drives one of the two reel-base gears and meshes
with a cam gear to drive meshed reel-base gear rotatively.
The switching mechanism switches the magnetic tape from one
of the running directions to the other and is reciprocated
at the end of the magnetic tape. The oscillating mechanism
reciprocates the switching mechanism.

Figure 4



