
1                 0 066 809                      2 Description
said two detents. Finally, a. tape recorder is known (DE-A- The present
invention relates to a tape recorder  1 474 295) having erase and
record/play heads of the type indicated in the opening portion of   mounted
on a support arm adapted to be pivoted claim 1.
5    by [err] in a plane substantially perpendicular to Tape recorders
adapted to record and play back  the plane of the tape travel path or in a
plane sub- in either of two opposite tape travel directions  stantially
parallel to the plane of the tape travel and provided with record, play and
erase heads    path. In order to separate said heads and the tape mounted
on a head support which can be re-        from each other when said support
arm is pivoted tracted from the tape travel path, rotated by [err]    to
in said perpendicular plane, there may be pro- in retracted position and
then re-extended to-    vided two tape lifting levers or said support arm
wards the tape travel path are known.             may be arranged to be
axially displaceable with Thus, a tape recorder is known (US-A-
respect to the tape travel path or to be pivotable 3614342) which includes
a support plate on   -    away from and towards the tape travel path. In
which an erase head stack, a record head stack   t5  the construction where
said support arm is pivot- and a play head stack are mounted, said support
able in said parallel and horizontal plane away plate being axially
displaceable'and rotatable by a  from and towards the tape travel path,
said heads reversible electric motor through a first belt. The  are mounted
on a member disposed at the outer reversal of said motor is sensed by a
clutch      end of said support arm and pivoted by 180 member frictionally
engaging a clutch disc which   20   about the longitudinal axis of said
support arm is coupled to said motor through said first belt  during its
pivoting movement. There are provided and a second belt. Said clutch member
couples     tape guide means on said support arm adjacentto said clutch
disc through an arm and a detent to a  said heads. Furthermore, there are
provided stops drive disc engaging i shaft of said support plate   and a
spring for properly positioning said heads to retract the support plate
from the tape travel   25   in each of their two positions of operation.
path. In retracted position said shaft comes into   Said known tape
recorders have a relatively contact with said first belt to be rotated by
[err],  complex structure and are relatively bulky and whereupon it is
re-extended towards said tape     large sized. Their weight is not as small
as travel path by said drive disc which then is      desirable. released
from said clutch disc. There are provided   30  Accordingly, object of the
invention is to pro- locking means for said support plate, i.e. a locking
vide a tape recorder of the type as set forth in the plate engaging a pin
of said support plate and fric-  opening portion of claim 1 having a
relatively tionally actuated by said drive disc. Furthermore,  simple
structure and thus being adapted to be there are provided guide means for
properly       assembled easily and which furthermore is rela- positioning
the tape and said support plate with   35   tively compact and of
relatively light weight. respect to each other.
This object is solved by the features indicated in Furthermore, prior art
includes a tape recorder  the characterizing portion of claim 1. Further
(DE-A-1 622 861) having a record/play head        improvements of the tape
recorder according to and an erase head each provided with a tape       the
present invention are set forth in the remain- guide means and both mounted
on a support pro-   40   ing claims. vided with a drive cam and a shaft on
which a       The tape recorder according to the present control disc
having a control surface and circum-  invention having a forward/reverse
switching ferential teeth is rotatably mounted. Said support  mechanism, a
head moving mechanism arid a is biased by a spring so that said drive cam
is   head rotating mechanism, i.e. a head support urged against said
control surface of said control   45   drive mechanism designed as stated
in claim 1, disc. Furthermore, there are provided two spring-  can be
miniaturized without difficulties and even loaded detents to hold said
support in each of two  then a reliable and stable operation without fail
is positions of operation. Finally, there are provided  ensured.  Said
forward/reverse  switching two driving capstans on the two sides of said
mechanism is effectively coupled with said head heads each cooperating with
a pinch roller. For   so   moving mechanism  and. said head rotating
reversing the tape travel direction, the previous  mechanism, so that the
heads and respectively engagement of one pinch roller with the asso-
the head support can be retracted from the tape ciated driving capstan is
released and the other  travel path by said head moving mechanism and pinch
roller is engaged with the associated driv-  then can be rotated by [err]
by said head rotating ing capstan. Furthermore, the corresponding one   55
mechanism and then can be re-extended towards of two friction rollers each
provided with a worm  the tape travel path by said head moving gear is
coupled to a drive and engaged by said    mechanism in a reliable and
stable manner with- worm gear with said circumferential teeth of said  out
fail in each switching step which. may be control disc to rotate it so that
said drive cam of  initiated manually by the user or, in response to a said
support enters a recess of said control sur-  60   corresponding previous
operation command set face, retracting said support and said heads from
by the user, automatically when the end of the the tape travel path. Then
said support is rotated tape inserted into the tape recorder is detected by
[err] to abut against a stop. Thereupon, the  during  recording or playback
mode. support is re-extented towards the tape travel            This
invention can be more fully understood path and engaged  the   from the
following detailed description when    3                  0 066 809
4 



taken in conjunction with the accompanying         arrow B. When the user
presses one of the drawings, in which:
buttons 121 to 127, the control lever which is Figs. 1 and 2 are schematic
perspective views of  vertically reciprocally slidable on the rear side of
a a tape recorder according to one embodiment of   flat surface 111 of the
main chassis 11 in Fig. 1 is the present invention, respectively;         5
engaged with a known locking mechanism (not Fig. 3 is a plan view, of a
forward/reverse    shown) and is locked thereby. However, the con-
switching mechanism for a tape in the tape        trol lever of the STOP
button 121 cannot be locked recorder shown in Figs. 1 and 2;
by the locking mechanism. This lever is engaged Figs. 4 and 5 are plan
views for explaining the  with the locking mechanism to release the locking
mode of operation of the forward/reverse switch-   10 condition of other
control levers of other buttons ing mechanism, respectively;
122 to 127. The control lever of the PAUSE button Figs. 6A to 6C are
respectively a schematic     127 operates independently of the locking
perspective view of a head rotating mechanism, a  mechanism. This control
lever is engaged with a perspective view for explaining the mode of
known push-push mechanism (not shown). dis- operation thereof, and a
perspective view thereof   15   posed at the rear side of the flat surface
111 of the when a record head is separated from a play       main chassis
11. When the user first presses the head;
PAUSE button 127, it is locked to temporarily stop Figs. 7 and 8 are
detailed, exploded, perspective  the playback mode or the like. When he
presses it views of the head rotating mechanism, respec-     again, the
locking condition of the PAUSE button tively;
20   127 is released to initiate- the playback mode or Figs. 9A to SC are
views for explaining the     the like. arrangement and the mode of
operation of a          The control lever of the REW or FF button 122 or
torsion spring  used in the head  rotating        126 selectively drives
aforward/reverse switching mechanism;
mechanism (not shown) for the high speed drive Figs. 10A and 10B and Figs.
11A and 11B are   25   system. Therefore, the tape is driven at a high
views of the head rotating mechanism when        speed in the forward or
reverse direction. The viewed at various angles, respectively;
control lever of the PLAY (R) or PLAY (F) buttQn Figs. 12A to Fig. 12F are
partial views of a tape  123 or 124 selectively drives a forward/reverse
transport direction indicator disposed in the head  switching mechanism 100
for the normal speed rotating mechanism;                         30 drive
system. Therefore, the tape is driven at the Fig. 13 is a view illustrating
the mounting con-  normal speed in the forward or reverse direction. dition
of the head relative to a cassette half;   The levers of the PLAY (R) and
PLAY (F) buttons Figs. 14A to 14C are views for explaining the   123 and
124 drive a head slider 13 which is relation between the levels of the
record/play    reciprocally slidable in the direction indicated by head and
the erase head and its effects; and  35   arrows C and D in Fig. 1. A
record/play head 14 Figs. 15 to 17 are views illustrating the mount-
mounted on the head slider 13 then comes into ing conditions of the
record/play head and the    contact with a predetermined surface of the
tape. erase head.                                       Simultaneously, a
pinch roller 15 or 16 comes in A tape recorder according to one embodiment
contact with a capstan 17 or 18 Playback is then of the present invention
will be described herein-   40   performed in the forward or reverse
directiorr. after with reference to the accompanying draw-    The
record/play head 14 is moved to have a ings.
proper azimuth in the forward or reverse tape Referring to Figs. 1 and 2,
reference numeral 11  transport direction by a head moving mechanism
denotes a substantially box-shaped main chassis    101 and comes in contact
with a corresponding of a compact cassette tape recorder. Various   45
track of the tape properly. The arrangement and mechanisms are mounted on
front and back         the mode of operation of the head moving portions,
upper and lower portions and right and  mechanism 101 will be described in
detail later. left portions of the main chassis 11. A control sec-   In a
normal tape recorder, only a single PLAY tion 12 extends toward the front
from the lower   button is used to reproduce the signals from the end of
the main chassis 11, as shown in Fig. 1. The   so  tape in the forward
direction. However, in a tape control section 12 has a STOP button 121
which    recorder having an automatic reverse function also functions as an
EJECT button, a REW button   under discussion recording and playback must
be 122 for rewinding the tape, a PLAY (R) button 123  performed in both of
forward and reverse direc- for playing back the tape in the reverse
direction,  tions. Therefore, two independent PLAY buttons a REC button 124
for recording signals on the   55   are required for the forward and
reverse modes, tape, a PLAY (F} button 125 for playing back the
respectively. When the user presses one of the tape in the forward
direction, an FF button 126 for  PLAY buttons, the tape is driven in the
specified fast forwarding the tape, a PAUSE button 127 for  direction. When
he presses two PLAY buttons temporarily stopping the tape in the order
named  simultaneously, the automatic reverse function is when viewed from
the left in Fig  ser can   60   initiated. If he wishes to play back the
tape in the pressthese buttons 121 to 127 which drive touch in     forward
direction, he only presses the PLAY (F) the direction indicated b      dr
button. mechanisms through control lever (not shown).                When
the user wishes to drive the tape in one respectively. These buttons 121 to
127 can be     tape transport direction and record it, he must returned to
the original position has indirected by              65   press the REC
button 124 and the PLAY (R) or    5                  0 066 809
6 PLAY (F) button 123 or 125 simultaneously to      pinch roller 15 comes
in tight contact with the 



drive the tape in a desired direction for recording.  capstan 17 (Fig. 1)
and the left reel table 19 is Further, when the user wishes to record the
tape  driven to take up the tape. Thus, the tape is played in the automatic
reverse mode, he presses the     back in the reverse direction. Similarly,
when the REC button 124 and the PLAY (R) and PLAY (F)   5    right playback
slider 26 is slid in the direction indi- buttons 123 and 125
simultaneously. Thus, the     cated by arrow C, the pinch roller 16 comes
in recording system is operated.                     tight contact with the
capstan 18 (Fig. 1) and the Referring to Fig. 1, right and left reel tables
20  right reel table 20 is driven to take up the tape. and 19 extend at the
center of the main chassis 11.  Thus, the tape is played back in the
forward direc- These tables are connected to an automatic stop   10   tion.
The forward or reverse tape transport direc- mechanism for automatically
stopping the tape     tion is determined by movement of the right or when
the tape reaches its initial or terminal end  left playback slider 26 or 25
in the direction indi- and  to  the  forward/reverse  switching
cated by arrow C in Fig. 3. mechanisms. In the upper portion of the main
A tapered stopper 257 is formed at the upper chassis 11 In Fig. 1 are
arranged a tape counter 21   15  right side of the left playback slider 25.
A stopper connected to the right reel table 20, a motor 22 for  267 having
a substantially concave-shaped notch driving drive mechanisms, a mechanism
for        is formed substantially at the upper center of the determining
the. number of times of reciprocal    right playback slider 26. Under the
right and left movements, and control levers 23 and 24 of a      playback
sliders 26 and 25, a substantially T- manual reverse mechanism used for
reversing   20.  shaped reverse drive lever 27 is rotatably sup- the tape
transport direction at an arbitrary posi  ported on a shaft 112 projecting
from the main tion determined by the user.                       chassis
11. A bending portion 272 which engages Fig. 3 shows the forward/reverse
switching       with the stopper 257 of the left playback slider 25
mechanism 100 of the normal speed drive system   is formed to the left of a
proximal portion 271 of shown in Figs. 1 and 2. The head slider 13 shown
26   the reverse drive lever 27. A bending portion 273 in Fig. 1 is
illustrated in a simplified manner for  which engages with the stopper 267
is formed to illustrative convenience, as indicated by the     the right of
the proximal portion 271 of the broken line. A pair of projections 131 and
132 are  reverse drive lever 27. Further, a substantially formed at
predetermined positions of both sides  crank-shaped elongate hole 274 is
formed to the of the head slider 13. The projections 131 and 132   30
left of the proximal portion 271 of the reverse of the head slider 13 are
engaged with engaging   drive lever 27. portions 252 and 262 formed at the
lower portions   A projection 281 extending from one side sur- (viewed in
the figure) of through holes 251 and   face of a gear 28 rotatably
supported by a shaft 261, respectively. The through holes 251 and 261  113
projecting from the main chassis 11 is fitted in are formed substantially
at the centers of left and   35   the elongate hole 274 of the reverse
drive lever right playback sliders 25 and 26, respectively    27.
Therefore, when the gear 28 is rotated, the shown by the alternate long and
two short dashed  reverse drive lever 27 pivots about the shaft 112. line
in the Fig. 3 aligned on the rear surface of the  A pair of stoppers 282
and 283 which can be head slider 13. The right and left playback sliders
engaged with a locking lever 29 to be described 26 and 25 have elongate
holes 283 and 264 and   40   later are formed on a side of the gear 28
opposite elongate holes 253 and 254, respectively. These  to the side
thereof from which the projection 281 elongate holes 253 and 254 are
engaged with       extends. The stoppers 282 and 283 oppose each guide pins
255 and 256 formed on the main        other about the center of the shaft
113. The chassis 11, while the elongate holes 263 and 264  locking lever 29
is rotatably supported on a shaft are engaged with guide pins 265 and 266
formed   45   114 disposed on the main chassis 11. The locking thereon. The
right and left playback sliders 26 and  lever 29 has an engaging portion
291 which is 25 are supported in the same manner as the head   selectively
engageable with the stoppers 282 and slider 13 to be reciprocally slidable
in the direction  283 of the gear 28. The locking lever 29 is biased
indicated by arrows C and D.                     in a direction in which
the engaging portion 291 is The right and left playback sliders 26 and 25
50   normally engaged with the stoppers 282 and 283 operate in cooperation
with the control levers of  of the gear 28, that is, in the
counterclockwise the PLAY (F) and PLAY (R) buttons 125 and 123
direction in Fig. 3 by the biasing force of a spring through springs (not
shown), respectively. When   (not shown). However, the locking lever 29 is
the user presses the PLAY (F) and PLAY (R)        pivoted against the
biasing force of the spring in buttons 125 and 123, the right and left
playback   55  the clockwise direction in Fig. 3 when the tape sliders 26
and 25 are biased in the direction indi-  terminal end is detected in the
forward/reverse cated by arrow C, respectively. The right playback
switching mode and when the user operates the slider 26 and the left
playback slider 25 control the  control lever 24 (Fig. 1) of the manual
reverse pinch rollers 16 and 15, respectively. Simul-     mechanism.
Therefore, the locking lever 29 taneously, the playback         26 and 25
control   60   causes the engaging portion 291 to be released idlers (not
sho              n) and the like      from the stoppers 282 and 283 of the
gear 28. which trans     rot ional      f the motor          A first gear
(not shown) alway meshes with the 22 to the right and left reach tables 20
and 19,  0 and 19,           gear 28. The gear ratio of the first gear to
the gear respectivel   he            a   ider 25 is        28 is 1:2. When
the first gear is revolved once, the slid in the    cti        by    w C,
the   65   gear 28 is rotated half the revolution. A notched 4    7
0066 809                        8 portion is formed at a predetermined
portion of    second gear, so that the gear 28 is rotated in the 



the first gear. Independently of the tape travel, a  clockwise direction by
the rotating force of the second gear which is rotated in one direction by
second gear. the rotational force of the motor 22 is disposed at  When the
first gear is revolved once and its a position to oppose the notched
portion. The    5    notched portion opposes the second gear, the second
gear meshes with the first gear and is       gear 28 is pivoted half the
revolution as shown in driven to rotate the gear 28 in the clockwise direc.
Fig. 5. The stopper 282 of the gear 28 abuts tion.         -
against the engaging portion 291 of the locking With the forward/reverse
mechanism 100 of the    lever 29. When the gear 28 is pivoted by half the
above arrangement, assume that the user presses   to   revolution, the
reverse drive lever 27 is pivoted in the PLAY (F) and PLAY (R) buttons 125
and 123       the clockwise direction as shown in Fig. 5, follow
simultaneously to initiate the automatic reverse   ing the movement of the
projection 281. The mode. The right and left playback sliders 26 and
bending portion 273 of the reverse drive lever 27 25 are slid in the
direction indicated by arrow C in   comes in contact with the stopper 267
of the right Fig. 3 altogether through the control levers and    15
playback slider 26, so that the right playback springs which operate
incorporation with. the       slider 26 is moved backward in the direction
buttons 125 and 123. If the engaging portion 291   indicated by arrow D.
However, the stopper 257 of of the locking lever 29 is engaged with the
stopper  the left playback slider 25 is disengaged from the 283 of the gear
28 as shown in Fig. 3, the position  bending portion 272 of the reverse
drive lever 27, of the reverse drive lever 27 is regulated by the    20
so that the left playback slider 25 is sufficiently projection 281.
Therefore, the right playback slid-    moved in the direction indicated by
arrow C. The er 26 is sufficiently moved to the direction indi-  pinch
roller 15 and the idler controlled by the left cated by arrow C. However,
the stopper 257 of the   playback slider 25 come in tight contact with the
left playback slider 25 abuts against the bending   capstan 17 and' are
moved to a predetermined portion 272 of the reverse drive lever 27. The
left   25   position to rotate the left reel table 19. Thus; the playback
slider 25 is not moved sufficiently to the  tape is played back in the
reverse direction. Along direction indicated by arrow C. Therefore, the
with the movement of the left playback slider 25 pinch roller 16 and the
idler controlled by the right  in the direction Indicated by arrow C, the
engag- playback slider 26 come in tight contact with the   ing portion 252
of the left playback slider 25 abuts capstan 18 and are moved to a
predetermined    30   against the projection 131 of the head slider 13 to
position to rotate the right reel table 20. Thus, the  move the head slider
13 in the direction indicated tape is played back in the forward direction.
Along  by arrow C. The record/play head 14 disposed on with the movement of
the right playback slider 26   the head slider 13 then comes in contact
with the in the direction indicated by arrow C, the engag-   tape. ing
portion 262 comes in contact with the projec-   35  The head slider 13 is
moved backward in the tion 132 of the head slider 13. The head slider 13 is
direction indicated by arrow D when the tape then moved in the direction
indicated by arrow C.   transport direction is changed from the forward The
record/play head 14 (Fig. 1) to be described in  direction to the reverse
direction or from the detail later and disposed on the head slider 13
reverse direction to the forward direction by a comes in contact with the
tape. Simultaneously,   40   mechanism  to be described later. Thereafter,
since the reverse drive lever 27 stops the left play-  along with the
movement of the right or left play- back slider 25 which is biased in the
direction indi-  back slider 26 or 25 in the direction indicated by cated
by arrow C, the force is applied to the       arrow C, the head slider 13
is moved in the for- reverse drive lever 27 in the clockvise direction.
ward or backward direction. The gear 28 which has the projection 281 fitted
in   45  Referring to Fig. 5, since the right playback the elongate hole
274 of the reverse drive lever27  slider 26 biased in the direction
indicated by is rotatably biased in the clockwise direction.     arrow C is
stopped by the reverse drive lever 27, However, since the stopper 283 of
the gear 28 is   the force acts on the reverse drive lever 27 in the
engaged with the engaging portion 291 of the        counterclockwise
direction. The force thus actson locking lever 29, the gear 28 is not
rotated and the    so   the gear 28 in the clockwise direction. However,
reverse drive lever 27 is kept in a position shown  since the stopper 282
of the gear 28 is engaged in Fig. 3.
with the engaging portion 291 of the locking lever Assume that the tape
reaches its terminal end     29, the gear 28 is not rotated and the reverse
drive in the forward playback mode described above.      lever 27 is kept
at a position indicated In Fig. 5. The locking lever 29 is pivoted in the
clockwise   55  When the tape reaches its initial end in the direction by
the tape end detecting mechanism,      reverse playback mode described
above, the lock- as shown in Fig. 4. The engaging portion 291 of     ing
lever 29 is pivoted in the clockwise direction the locking lever 29 is
released from the stopper   by the tape end detecting mechanism. The gear
283 of the gear 28. As described above, since the   28 is pivoted by half
the revolution in the clock- biasing force is applied to the 28 in the
clock-   60   wise direction. The tape is played back in the for- wise
direction as shown in Fig 3.the gear 28 is          ward direction as shown
in Fig. 3. As is apparent slightly rotated in           io     n, as
from the above description, the forward/reverse shown in Fig. 4. The first
gear meshed with the  switching mechanism  for the tape is not only gear 28
is slightly rotated in  the counterclockwise  driven at the terminal end of
the tape but also direction. The first gear then meshed with the     65
driven when the control lever 24 of the manual 5    9                  0
066 809                      10 reverse mechanism is operated. The tape
trans-    then moved in the direction indicated by arrow E. 



port direction can be arbitrarily changed at de-  The bending portion 317
of the drive slider 31 is sired time.
moved between the stoppers 305 and 306 of the The forward/reverse switching
mechanism 100      control slider 30 and the control slider 30 is not for
the tape transport direction has been de-    5    moved. Along with
movement of the driver slider scribed above. The head moving mechanism 101
31 in the direction indicated by arrow E, the pin (Fig. 1) will be
described below. A bending por-   133 of the head slider 13 is moved
downward tion 276 is formed at the top of a stem 275 of a  along the
tapered projection 314. The head slider substantially T-shaped reverse
drive lever 27. The  13 is thus moved backward in the direction guide pins
256 and 266 are fitted in the elongate   10  indicated by arrow D when the
forward tape holes 254 and 264 of the left and right playback   transport
direction is changed to the reverse tape sliders 25 and 26, respectively.
The guide pins 256  transport direction. and 266 are further fitted in
elongate holes 301    When the reverse playback mode is initiated, and 302
and elongate holes 311 and 312 which are  the drive slider 31 is
sufficiently moved in the respectively formed at both ends of a control
15   direction indicated by arrow E in Fig. 5. The pin slider 30 and a
drive slider 31 between the main   133 of the head slider 13 is moved over
the vertex chassis 11 and the left and right sliders 25 and 26.  of the
projection 314 of the drive slider 31 to a These sliders 30 and 31 overlap
with each other    position opposite to the position shown in Fig. 3. and
are supported to be reciprocally slidable in a  Simultaneously, the left
playback slider 25 is suf- direction perpendicular to a sliding direction
of   20   ficiently moved to the direction indicated by the right and left
playback sliders 26 and 25, that  arrow C, the head slider 13 having the
projection is, in the direction indicated by arrows E and F.  131 engaged
with the engaging portion 252 is A through hole 303 is formed substantially
at    also moved in the same direction. The pin 133 of the center of the
control slider 30. A fitting portion  the head slider 13 urges the
projection 314 of the 304 of a substantially concave-shaped recess is   25
drive slider 31 in the opposite direction. The formed at the lower portion
of the through hole   stopper 315 of the drive slider 31 is further moved
303. A driven portion of a sector-shaped gear dis-  in the direction
indicated by arrow E against the posed in the head rotating mechanism to be
urging force of the bending portion 276 of the described later is fitted in
the fitting position 304.  reverse drive lever 27. The control slider 30 is
also A pair of stoppers 305 and 306 are spaced apart at  30    moved
sufficiently in the direction indicated by equal intervals along the
longitudinal direction of  arrow E upon movement of the drive slider 31.
the control slider 30 and are formed to the right of  If the user wishes to
change the reverse play- the fitting portion 304 of the through hole 303.
back mode to the forward playback mode, the A through hole 313 is formed
substantially at    reverse drive lever 27 is pivoted in the counter- the
center of the drive slider 31. A tapered projec-   35   clockwise direction
in Fig. 5. The bending portion tion 314 of a substantially conical shape is
formed  276 of the reverse drive lever 27 urges the stopper at the upper
portion of the through hole 313. A pin  316 of the drive slider 31. The
drive slider 31 and 133 disposed at the lower portion of the head     the
control slider 30 are moved in the direction slider 13 can be engaged with
the projection 314.  indicated by arrow F. Thus, the state shown in Fig. A
pair of stoppers 315 and 316 which are spaced   49   3 is restored. During
this switching operation, the apart at equal intervals along the
longitudinal    head slider 13 is temporarily moved backward in direction
of the drive slider 31 are formed to the  the direction indicated by arrow
D and then right of the projection 314 extending in the      advances
forward. through hole 313. The bending portion 276 is         In the
switching operation from the reverse formed at a stem 275 of the reverse
drive lever 27.   4   playback mode to the forward playback mode or A
bending portion 317 is formed between the      from the forward playback
mode to the reverse stoppers 305 and 306 of the control slider 30 and
playback mode, the drive slider 31 and the control at the lower portion of
the through hole 313.     slider 30 are moved in the directions indicated
by Assume that the tape is played back in the for-  arrows E and F,
respectively, in order to drive a ward direction. The reverse drive lever
27 is   50   head rotating mechanism 102. The head rotating located at the
position in Fig. 3. The bending    mechanism 102 will be described below.
Fig. 6A portion 276 of the reverse drive lever 27 abuts   shows the outer
appearance of the schematic against the stopper 316 of the drive slider 31.
The  arrangement of the head rotating mechanism drive slider 31 is moved in
the direction indicated  102. The record/play head 14 for a microcassette
by arrow F. The bending portion 317 of the drive   55   tape recorder has a
tape contact surface 142. The slider 31 abuts against the stopper 306 of
the con-  tape contact surface 142 has a head portion 141 trol slider 30.
The control slider 30 is also moved  for recording and reproducing the
signals at one in the direction indicated by arrow F.            side. The
record/play head 14 are disposed paral- When the forward tape transport
direction is  to an erase head 32 used for a microcassette changed to the
reverse tape transport direction In tape recorder. These heads are fitted
in a substan- the forward playback mode, the reverse          tially
cylindrical head support 33. lever 27 is pivoted in the clockwise directi
A head mount assembly mount assembly 34 coaxially integrally shown in Fig.
4. The bending portion 276 of the  supports head base plate 35 and a gear
36, as reverse drive lever 27 abuts against the stopper shown in Fig 6A. A
substantially sector-shaped 315 of the drive slider 31. The drive slide
31 is  gear  37 meshes  with the gear 36. The central    11            0
0 066 809                      12 portion of the gear 37 is rotatably
mounted on the  head support 33 to indicate the tape transport head mount
assembly 34. The head support 33 is   direction in their positions
respectively shown in 



mounted on the. head base plate 35.            Figs. 6A and 6B. A tape
guide portion 331 is A mount portion 341 of the head mount          formed
to support both sides of the tape 38 at one assembly 34 is in contact with
the head slider 13    5   side of the head support 33. A torsion spring 41
and mounted thereon by screws or the like (not  shown in Fig. 6B stabilizes
the head support 33 at shown). The head mount assembly 34 is mounted   the
two positions respectively shown in Figs; 6A on the head slider 13 and the
tape contact surface  and 6B. The torsion spring 41 will be described 142
of the record/play head 14 faces upward in  later in detail. Fig. 3. A
driven portion 371 extends from the - 10    Fig.7 shows a detailed
condition of the head central portion of the gear 37 and the head mount
support 33 mounted on the head base' plate 35. assembly 34 is mounted on
the head slider 13.    Through holes 332 and 333 are formed at both
Simultaneously, the driven portion 371 is fitted in  ends of the central
portion of the head support 33 the fitting portion 304 of the control
slider 30.  in which the record/play head 14  and the erase Even if the
head slider 13 is moved in the direction   15   head 32 are mounted. The
head base plate 35 is indicated by arrows C and D in Fig. 3, the driven
rotatably supported on the head mount assembly portion 371 is not
disengaged from the fitting   34. A through hole 353 through which the con-
portion 304 and is always fitted therein. When the  necting wire 39 extends
is formed at the center of forward playback mode is changed to the reverse
rotation of the head base plate 35. Screw holes playback mode or when the
reverse playback   20   354 and 355 are formed at both sides of the mode is
changed to the forward playback mode,    through hole 353 and correspond to
the through the gear 37 pivots about the central portion upon  holes 332
and 333 of the head support 33, respec- movement of the control slider 30
in the direction  tively. indicated by arrows E and F.
With the above arrangement, screws 42 are Now assume that the gear 37 is
pivoted in the   25   inserted from the tape contact surface 142 of the
direction indicated by arrow G in Fig. 6A. The gear  record/play head 14 of
the head support 33 into 36 meshed with the gear 37 is rotated in the dire
the -screw holes 354 and 355 of the head baxse tion indicated by arrow H
and the head base plate      plate 35 through the through holes 332 and 333
.35 and the head support 33 are also rotated in the  The head support 33 is
mounted on the head base same direction. The record/play head 14 and the
30   plate 35. erase head 32 are rotated through [err] as shown    Fig. 8
is a detailed exploded perspective view of in Fig. 6B. The head portion 141
faces the lower  the head rotating mechanism 102. The head sup- track of
the tape 38 indicated by the alternate long  port 33 has a substantially
cylindrical shape and a and two short dashed line in Fig. 6A, while the
substantially concave-shaped notch 334 is formed head portion 141 faces the
upper track of the tape   35  from its periphery to substantially its
-center. The 38 as shown in Fig. 6B. The head portion is moved  record/play
head 14 is fitted at substantially the to face a corresponding track of the
tape 38 in the  center of the notch 334 so as to slightly extend the
forward/reverse switching operation. Further,   tape contact surface 142
therefrom. The erase when the gear 37 is rotated in the direction indi-
head 32 is fitted at the end portion of the notch cated by arrow I in Fig.
6B, the gear 36, the head   40   334 of the head support 33. base plate 35
and the head support 33 are rotated  A through hole 345 is formed
substantially at in the direction indicated by arrow J and the   the
ceriter of the head mount assembly 34. A shaft record/play head 14 and the
erase head 32 return  43 of substantially a cylindrical shape is loosely to
the original positions.                       fitted in the through hole
345 of the head mount The record/play head 14 and the erase head 32   45
assembly 34. One end of the shaft 43 is fitted in are inserted through head
insertion holes formed  the through hole 353 of the head base plate 35. in
the cassette half and come in contact with the  The other end of the shaft
43 is fitted in the tape.
through hole 361 formed at the center of rotation A pair of stoppers 351
and 352 extend from the  of the gear 36. The head base plate 35 and the
parts of the head base plate 35. A pair of screws   so   gear 36 are
integrally coaxially coupled through 342 and 343 are screwed at one side of
the head  the shaft 43 and are rotatably supported by the mount assembly
34. The head base plate 35 is     shaft 43. The connecting wire 39 extends
through rotated until the stoppers 351 and 352 abut      the shaft 43 and
is guided outside the head against the screws 342 and 343, respectively, as
is  rotating mechanism 102. apparent from Figs. 6A and 6B. The screws 342
55  The screws 342 and 343 are screwed and and 343 are turned to adjust the
azimuth of the  securely fixed in the screw holes 346 and 347 of
record/play head 14 and the erase head 32 in the  the head mount assembly
34 through plate conditions shown in Figs. 6A and 6B, respectively.
washers 44 and coil springs 45, respectively. The record/play hed 14 a
d32are            A through hole 373 is formed at a central electrically
connected  to circuit sections of the   60   portion 372 of the gear 37. A
screw 375 is inserted recording and repr    systs (not shown)
through a spacer 374 of substantially a cylindrical via a connectin
g th                 shape in the through hole 373. When the screw head
support 33,the head base plate 35, hthe head     375 is screwed at one side
of the head mount mount assembly 34 and   the canter of the gear 36.
assembly 34, as shown in Fig. 9A, the gear 37 is Arrows 40 are marked on
the periphery of the 65   pivotally supported on the head mount assembly
13                 0 066 809                14 34. One end of the torsion
spring 41 is engaged   the head base plate 35 so as not to rotate the gear
with the engaging portion 362 extending part of   36 under the condition
shown in Fig. 9B or SC the gear 36. The other end of the torsion spring 41
after assembly of the head rotating mechanism 



is engaged with the through hole 376 formed in    102. When the head
rotating mechanism 102 is the vicinity of the central portion 372 of the
gear    s    then mounted on the head slider 13, the screws 37.
342 and 343 are adjusted for proper azimuth of The mode of operation of the
torsion spring 41  the  heads. Therefore, the  head  rotating which
stabilizes the two positions of the head.   mechanism. is further easily
manufactured. support 33 will be described. Assume that the      The screws
42 for coupling the head support 33 gear 37 is located in a  position
indicated in Fig.   10   and the head base plate 35 are inserted from the
9A. The biasing force of the torsion spring 41 acts  side through which the
record/play head 14 and on the gear 37 to pviot it in the counterclockwise
the erase head 32 are exposed. In other words, direction indicated by the
arrow in Fig. 9B, while  the screws 42 are inserted to extend through the
the biasing force acts on the gear 36 to rotate it in  head rotating
mechanism 102. The screw heads the clockwise direction. However, since the
stop 15   may not extend from the side surface of the head per 351 of the
head base plate 35 which is rotated  support 33. For this reason, the
arrows 40 can be together with the gear 36 abuts against the screw  marked
on the periphery of the head support 33 to 342, the gear 36 is not rotated
in the clockwise  indicate the tape transport direction. The space
direction and stably kept at the position shown in  for making the arrows
40 is guaranteed on the Fig. 6A.                                    20
periphery of the head support 33 by inserting the In the stable condition
shown in Fig. 9B,       screws 42 from the side from which the record/
assume that the gear 37 is pivoted in the clock-  play head 14 and the
erase head 32 of the head- wise direction against the biasing force of the
support 33 extend. torsion spring 41 by the driven portion 371 of the   The
arrows 40 for indicating the tape transport gear 37. Both ends of the
torsion springs 41 come   25   direction are respectively marked on the
oppos- closer. Thereafter, when the gear 37 is pivoted to  ing peripheral
portions of the head support 33 the position indicated in Fig, SC, the
torsion    when the head support 33 is located in one of the spring 41
causes the gear 37 to pivot in the clock-  two positions shown in Figs. 6A
and 6B. However, wise direction as indicated by the arrow and to
ameansfor indicatingthetapetransportdirection pivot the gear 36 in the
counterclockwise direc-   30   is not limited to the arrows. The opposing
peri- tion. However, in practice, the opper 352 of the  pheral portions
respectively corresponding to the head base plate 35 rotating together with
the gear  forward and reverse tape transport directions 36 abuts against
the screw 343, preventing rota-  may be colored in different colors. t ion
of the gear 36 in the counterclockwise direc-  For example, as shown in
Fig. 12A, patterns tion. Thus, the head support 33 is held at the   3
may be changed in correspondence with the position shown in Fig. 6B stably.
normal speed forward (F) or reverse (R) mode. Figs. 10A and l0B and Figs.
11A and 11B          Similarly, various modifications may be provided,
respectively show the conditions of the head      asshown in Figs. 12B to
12F. rotating mechanism 102 at various angles.          In the above
embodiment, the arrows 40 (indi- In the tape recorder having an automatic
re-   40   cators) are marked to indicate the tape transport verse device
with the head rotating mechanism   directions, so that a special tape
transport indi- 102 described above, the record/play head 14 and  cator is
not required, resulting in simple indi- the erase head 32 are rotated to
always face the  cation by the tape transport indicator. Since the tape 38,
as shown in Figs. 6A and 6B. Therefore, a  record/play head 14 and the
erase head 32 are space for allowing movement of the head in the   45
rotated to face the tape 38, simple indicators such conventional device
need not be arranged in the   as the arrows 40 can be arranged. tape
recorder mechansims, resulting in a compact    Further, since the torsion
spring 41 is used to tape recorder of light weight Further, since the
retain the head support 33 at positions shown in head mount assembly 34
includes the head sup-     Figs. 6A and 6B, simple arrangement and easy
port 33, the head base plate 35, the gear 36, the   so   assembly are
further achieved. The torsion spring gear 37 and so on, the head rotating
mechanism    41 is hooked between the gear 37 and the gear 36. 102 is
assembled in a single unit. Therefore, mass  Thus, the torsion spring 41 is
one of the com- production of the tape recorder of this type can be
ponents of the head rotating mechanism 102 and easily accomplished.
Further, the head rotating   does not prevent to arrange the head rotating
mechanism 102 is assembled by mounting the   55   mechanism 102 in a unit.
head mount assembly 34 to the head slider 13,      The conventional head
moving mechanism resulting in easy assembly.                      couples
the head assembly to the chassis by a coil Before the head rotating
mechanism 102 is       spring. Even if the head assembly is mounted on
mounted on the head slider 13, that is, when the  the chassis, the head
moving mechanism is not head rotating mechanism 102 is just assembled,   60
operated properly. The spring must be hooked the screwed 342 and 343 need
not be precisely     between the head mechanism and the chassis. screwed
for azimuth adjustment. In other words,    However, since the torsion
spring 41 is used in the screws 342 and 343 are simply screwed in the  the
head rotating mechanism 102 according to screw holes 346 and 347 since
these screws only  the present invention, as described above, the serve to
contact with the stoppers 351 and 352 of   65   head rotating mechanism 102
as a single unit 8    15                  0 066 809                     16
sufficiently rotates the record/play head -14 and  half 46. A tape pad 49
is supported by a leaf spring the erase head 32 and keep them in the stable
50 substantially at the center of the cassette half condition. Therefore,
arrangement of the head     46. Capstan insertion holes 461 and 462 in
which 



rotating mechanism  102 becomes simple and        thecapstans 17 and 18 are
inserted are formed at assembling operation is efficiently performed as
5    predetermined positions of the cassette half 46, compared with the
conventional assembling         respectively. Further, guide pin insertion
holes operation.                                    463 and 464 into which
guide pins (not shown) The record/play head 14 and he erase head 32
projecting from the main chassis 11 extend, head for the microcassette tape
recorderare used. The -    insantion hole 465, erase head insertion holes
466 head support 33 is kept in the. position in one of   10   and 467, and
pinch roller insertion holes 468 and the positions and its center of
rotation is deter-.  489 into which the pinch rollers 15 and 16 are mined
to insert the record/play head 14 and the  respetively inserted are formed
in the predeter- erase head 32 shown in Figs. 6A and 6B through    mined
positions in the cassette half 46. the head insertion holes formed in the
cassette     As shown -n-Fig. 13, the record/play head 14 half of the
compact tape cassette and to bring    15   and the erase head 32 are
inserted together into them in contact with the tape.
the bead insertion hole 465 of the cassette half 46 When the record/play
head of the microcassette   and come in contact with the tape 38. A pair of
tape recorder is arranged parallel to the erase .  tape guides 51 mounted
at both sides of the head head of the compact cassette tape recorder, these
rotaing mechanism 102 of the head slider 13 are heads can be sufficiently
inserted in the head   2o   fitted in the erase head insertion holes 466
and insertion hole of the compact cassette half. The  467 of the cassette
half 46. erase head 32 may be replaced with the erase  Assume that the
pinch roller 16 is in tight con- head for the compact cassette tape
recorder. In  tactwith the capstan 18 through the tape 38 and this case,
the center of rotation of the head sup-  the tape 38 s driven in the
forward direction port 33 is determined so as to insert the record/  .25
Inicated by arrow K. A line ii perpendicular to the play head and the erase
head through the head.   wvei of the record/play head 14 is deviated by a
insertion hole in consideration of both head rotat-  predetermined distance
a from the central line of ing positions.
the head insertion hole 465, that is, from the Rer- In the forward and
reverse playback (recording)  pendicular bisector i connecting the axes of
the mode with the automatic reverse function, only 30   capstans 17 and 18
in the tape drive direction. The/ one record/play head 14 and one erase
head 32.    perpendicula bisector i corresponds to the center are needed,
resulting in simple construction and  of theu tape pad 49 and the cassette
half 46. The economy. In the tape recorder having the con-     distance in
practice is about 0.5 mm. ventional automatic reverse function, the record/
When the line ii from the vertex of the record/ play head is movable and a
pair of erase heads   35  . play head 14 is deviated by the distance a from
are disposed at positions corresponding to a pair  the perpendicular
bisector i, the following effects *of erase head insertion holes, resulting
in com-  are obtained. The leaf spring 50 mounted on the plex structure and
economical disadvantages.      tape pad 49 is loosely supported in the
cassette When the record/play head 14 and the erase head    half  46. The
leaf spring 50 is loosely supported in 32 can be inserted in the head
insertion hole of   4    the longitudinal direction of the tape 38. When
the the compact cassette half, one. record/play head  tape 38 is driven in
the direction indicated by 14 and one erase head 32 are required, resulting
arrow K, the leaf spring 50 is also moved in the in structural convenience
and economy. At the     same direction due to friction between the tape
same time, the record/play head 14 and the erase  pad 49 and the tape 38
until the end of the leaf head 32 need not be electrically switched.   45
. spring 50 abuts against the wall. The center of the Further, since the
record/play head 14 and the  tape pad 49 is slightly deviated to the right
from erase head 32 -are mounted on the same head       the perpendicular
bisector i. support 33, the swing angle, the relative gap       When the
vertex of the record/play head 14 is between the heads, and the position of
the heads  deviated by the distance from the center of the relative to the
head support can be easily adjusted   so   pad49 (cassette half 46), the
central portion of the and heat dissipating effects are improved.
.tape  pad 49 comes in contact with the vertex of A combination head having
the record head       the record/play head 14 when the tape 38 is driven
and the play head which are arranged parallel to  in the direction
indicated by arrow K. Thus, the each other as the record/play head 14 may
be   tape 38 is stably and sufficiently in contact with used. The record
head RH, the play head PH and    55   the record/play head 14 by the tape
pad 49, the erase head EH are mounted in the head sup-    resulting in
excellent in excellent recording and reproducing. port 33 shown in Fig. 6C.
The head support 33 is  When the tape 38 is driven in the reverse direc-
arranged to be rotated so that these heads are    tion the same effect is
obtained. Assume that the inserted in the head insertion hole of the
compact  punch roller 15 comes in tight contact with the cassette half.
60 captan 17 through the tape 38, that the head sup- Fig. 13 shows the
positional relation of the    pat 33 orients in the direction opposite to
the record/play head 14 and the tape 38 in a cassette  direction shown in
Fig. 13 and that the tape 38 is half 46 of the compact tape cassette. It is
known    driven in the direction indicated by the arrow L. that a pair of
tape guide rollers 47 and -a pair of  The line i perpendicular to the
vertex of the tape guide pins 48 are disposed in the cassette   65
record/play head 14 is deviated from the perpen-    *                   17
0 066 809                      18 dicular bisector ii by the distance a in
the left  head 14 and the erase head 32 are set as de- direction. The tape
pad 49 is also slightly moved  scribed above. Thus, the tape 38 comes in
contact in the same direction upon travelling of the tape  with the
record/play head 14 and the erase head 38 in the direction indicated by
arrow L As a     32 properly in a very simple arrangement. 



result, the same results as described above are    5  Figs. 16 and 17 show
modifications for mount- obtained.
ing heads shown in Fig. 15. As shown in Fig. 14A, the vertex of-the erase
The guide portions 52 may be the capstans 17 head 32 is disposed at a
position lower than that  and 18. of the record/play head 14 by a distance
[err]. The     Certain features of the tape recorder disclosed distance
[err] is actually about 0.2 mm. With this   10   herein form the subject
matter of divisional appli- difference, the following effects are obtained.
cation EP-A-0129918. It is known that the tape 38 may be driven at a high
speed in slightly contact with the record/play  Claims head 14 to provide a
means for detecting blank portions between songs and playing back from
is  1. A tape recorder for recording and playing- the beginning of a
desired song for a special      back in either of the two tape travel
directions, cueing operation. Since the height of the erase    comprising:
head 32 is lower than that of the record/play head  a) a tape drive
mechanism (15 to 20), 14, the tape 38 comes in contact with only the top
b) record, play and erase heads (14,32; RH, PH, \.^  of the record/play
head 14 as shown in Fig. 14B.   20   EH) mounted on a head support (33)
adapted to The tape 38 is not in contact with the erase head   be retracted
from the tape travel path, to be portion, thus preventing an excessive load
on the  rotated by 180 in retracted position and to be tape 38 and
accomplishing cueing operation         then re-extended towards the tape
travel path, effectively. The arrangement of the record/play    and head
and the erase head is conveniently used in   25  c) a head support drive
mechanism (100, 101, the normal cue and review modes.
102), wherein Further, as shown in Fig. 14C, even when the       d) said
tape drive mechanism (15 to 20) and' normal playback and recording are
performed,      said head support drive mechanism (100, 101, the tape 38
comes in complete contact with the     102) have a common drive motor (22)
and are record/play head 14 and the erase head 32, thus   30   adapted to
be controlled manually or auto- preventing degradation of recording and
repro-     matically to reverse the tape travel direction and ducing
characteristics of the signals.             respectively the sequence of
said heads (14, 32; In order to attain sufficient contact of the tape  RH,
PH, EH) with respect to the tape travel path in 38 with the record/play
head 14 and the erase      order to maintain the same sequence of said head
32, a means shown in Fig. 15 is used. As   35   heads (14, 32; RH, PH, EH)
for each tape travel. described above with reference to Fig. 13, sub-
direction, stantially columnar-shaped guide portions 52 are
characterized in that said head support drive formed to guide the tape 38
to the both ends of    mechanism (100, 101, 102) includes: the head
insertion hole 465. As shown in Fig. 15,   e) a first slider (13)
comprising a planar portion during the recording and reproducing
operations,   40   arranged for reciprocating movement in the plane the
tape 38 located in the guide portions 52 is    of said planar portion
towards and away from the urged by the record/play head 14 and the erase
tape travel path and a mount member (34) for head 32 to have substantially
an arcuated shape.  rotatably supporting said head support (33) on Thus,
recording and reproduction are performed.   said first slider, The tape
contact surfaces of the record/play head   45    f) first and second
meshing gears (36, 37), the 14 and the erase head 32 extend upward in the
first gear (36) being coaxially secured to said head figure from a line iii
connecting the centers of the  support (33) and the second gear (37) being
pro- both guide portions 52. The tape contact surfaces  vided with a first
drive lever (371), of the recordiplay head 14 and the erase head 32    g) a
second slider (31) arranged for recipro- extend in the direction in which
these heads 14   50   cating movement in a plane parallel to said planar
and 32 cause the tape 38 to abut against the guide  portion of said first
slider (13), said second slider portions 52.
(31) engaging said first slider (13), The tape 38, therefore, extends
upward in the      h) a third slider (30) arranged in overlapping figure
from the line iii in a substantially arcuated  relationship with respect to
said second slider (31) shape. The heights of the record/play head 14 and
55   to be engaged and moved thereby in the same the erase head 32 are
determined so as to define   direction, said third slider (30) engaging
said first the vertex of the arc of the tape 38. Simul-       drive lever
(371), taneously, a central line iv of the arcuated surface  i) a second
drive lever (27) arranged for pivoting of the record/play head 14 which
contactswith the  movement in a plane parallel to said planar tape 38 and a
central line v of the arcuated surface   60   portion of said first slider
(13), said second drive of the erase head 32 which contacts with the tape
lever (27) engaging said second slider (31), and 38 cross each other at the
side opposite to the--   j) a third gear (28) arranged for rotating move-
side in which the tape extends in an arcuated     ment in a plane parallel
to said planar portion of shape, that is, at the side below the line iii.
said first slider (13) and adapted to be driven by The mounting conditions
of.the record/play'  65   said drive motor (22), so that \ 10    17
0 066 809                       18 dicular bisector ii by the distance a in
the left  head 14 and the erase head 32 are set as de- direction. The tape
pad 49 is also slightly moved  scribed above. Thus, the tape 38 comes in
contact in the same direction upon travelling of the tape  with the
record/play head 14 and the erase head 



38 in the direction indicated by arrow L. As a    32 properly in a very
simple arrangement. result, the same results as described above are    5
Figs. 16 and 17 show modifications for mount- obtained.
ing heads shown in Fig. 15. As shown in Fig. 14A, the vertex of-the erase
The guide portions 52 may be the capstans 17 head 32 is disposed at a
position lower than that  - and 18. of the record/play head 14 by a
distance [err]. The     Certain features of the tape recorder disclosed
distance [err] is actually about 0.2 mm. With this   10   herein form the
subject matter of divisional appli- difference, the following effects are
obtained.   cation EP-A-0129918. It is known that the tape 38 may be driven
at a high speed in slightly contact with the record/play  Claims head 14 to
provide a means for detecting blank portions between songs and playing back
from    t5  1. A tape recorder For rcording and playing- the beginning of a
desired song for a special      back in either of- the two tape travel
directions, cueing operation. Since the height of the erase    comprising:
head 32 is lower than that of the record/play head  a) a tape drive
mechanism (15 to 20), 14, the tape 38 comes in contact with only the top
b) record, play and erase heads (14,32; RH, PH, of the record/play head 14
as shown in Fig. 14B.   20   EH) mounted on a head support (33) adapted to
The tape 38 is not in contact with the erase head  be retracted from the
tape travel path, to be portion, thus preventing an excessive load on the
rotated by [err] in retracted position and to be tape 38 and accomplishing
cuing operation         then 're-extended towards the tape travel path,
effectively. The arrangement of the record/play   and head and the erase
head is conveniently used in   25  C) a head support drive mechanism (100,'
101, the normal cue and review modes.                   102), wherein
Further, as shown in Fig. 14C, even when the      d) said tape drive
mechanism (15'to 20) and normal playpack and recording are-performed,
said head support drive mechanism (100, 101, \ the tape 38 comes in
complete contact with the   102) have a common drive motor (22) and are
record/play head 14 and the erase head 32, thus   30   adapted to be
controlled manually or auto- preventing degradation of recording and repro-
matically to reverse the tape travel direction and ducing characteristics
of the signals.            respectively the sequence of said heads (14, 32;
In order to attain sufficient contact of the tape  RH, PH, EH) with respect
to the tape travel path in 38 with the record/play head 14 and the erase
order to maintain the same sequence of said head 32, a means shown in Fig.
15 is used. As   35   heads (14, 32; RH, PH, EH) for each tape travel.
described above with reference to Fig. 13, sub-   direction, stantially
columnar-shaped guide portions 52 are    characterized in that said head
support drive formed to guide the tape 38 to the both ends of   mechanism
(100, 101, 102) includes: the head insertion hole 465. As shown in Fig. 15,
e) a first slider (13) comprising a planar portion during the recording and
reproducing operations,   40   arranged for reciprocating movement in the
plane the tape 38 located in the guide portions 52 is    of said planar
portion towards and away from the urged by the record/play head 14 and the
erase    tape travel path and a mount member (34) for head 32 to have
substantially an arcuated shape.  rotatably supporting said head support
(33) on Thus, recording and reproduction are performed.   said first
slider, The tape contact surfaces of the record/play head   45    f) first
and second meshing gears (36, 37), the 14 and the erase head 32 extend
upward in the     first gear (36) being coaxially secured to said head
figure from a line iii connecting the centers of the  support (33) and the
second gear (37) being pro- both guide portions 52. The tape contact
surfaces  vided with a first drive lever (371), of the record/play head 14
and the erase head 32    g) a second slider (31) arranged for recipro-
extend in the direction in which these heads 14   50   cating movement in a
plane parallel to said planar and 32 cause the tape 38 to abut against the
guide  portion of said first slider (13), said second slider portions 52.
(31) engaging said first slider (13), The tape 38, therefore, extends
upward in the     h) a third slider (30) arranged in overlapping figure
from the line iii in a substantially arcuated  relationship with respect to
said second slider (31) shape. The heights of the record/play head 14 and
55   to be engaged and moved thereby in the same the erase head 32 are
determined so as to define  direction, said third slider (30) engaging said
first the vertex of the arc of the tape 38. Simul-      drive lever (371),
taneously, a central line iv of the arcuated surface  i) a second drive
lever (27) arranged for pivoting of the record/play head 14 which contacts
movement  in a plane parallel to said planar tape 38 and a central line v
of the arcuated surface  60   portion of said first slider (13), said
second drive of the erase head 32 which contacts with the tape lever (27)
engaging said second slider (31), and 38 cross each other at the side
opposite to the a third gear (28) arranged for rotating move- side in which
the tape extends in an arcuated        ment in a plane parallel to said
planar portion of shape, that is, at the sid  below the line iii.     said
first slider (13) and adapted to be driven by The mounting conditiond of
the record/play   65 said drive motor (22), so that 10    19
0 066 809                      20 k) upon a reversal command said third
gear (28)     dadurch gekennzeichnet, [err] der Kopftrager- is rotated by
said drive motor (22) to pivot said   Antriebsmechanismus (100, 101, 102)
aufweist: second drive lever (27) which moves said second      e) ein
erstes Gleitstuck (13) mit einem Planarteil 



slider (31) to retract said first slidbr (13) from the  fur die Hin- und
Herbewegung in der Ebene des tape travel path and then to move said third
slider    5    Planarteils in Richtung auf den Bandlaufweg und (30) which
pivots said first driver lever (371) and  von diesem weg, sowie ein
Halteglied (34) zur said second gear (37) to rotate said first gear (36)
drehbaren Lagerung des Kopftragers (33) auf dem and said head support (33)
by [err], whereupon       ersten Gleitstuck, said first slider (13) is
allowed to re-extend to-   f) ein erstes Zahnrad und ein zweites, mit dem
wards the tape travel path.        ersten Zahnrad in Eingriff stehendes
Zahnrad (36, 2. The tape recorder according to' claim  1,    '37), von
denen das erste Zahnrad (36) koaxial an characterized in that said mount
member (34)        dem Kopftrager (33) festgemacht ist, wahrend das
rotatably supports said head support (33) and       zweite Zahnrad (37) mit
einem ersten Antriebs- said first and second gears (36, 37) to form a unit
hebel (371) ausgestattet ist, secured by said mount member (34) to said
first   15  g) ein zweites Gleitstuck (31), welches fur die slider (13).
Hin- und Herbewegung in einer zu dem Planarteil 3. The tape recorder
according to claim 2,        des ersten Gleitstucks (13) parallelen Ebene
aus- characterized in that said head support (33) is con-  gelegt ist und
mit dem ersten Gleitstuck (13) in nected by screws (42) to a base plate
(35) rotat-   Eingriff steht, ably supported on said mount member (34) and
20    h) ein drittes Gleitstuck (30), welches zu dem secured to said first
gear (36), said screws (42)   zweiten Gleitstuck (31) Uberlappend
angeordnet extending from the side of the record, play and     ist, um mit
diesem in Eingriff zu kommen und von erase heads (14, 32; RH, PH,'EH)
through said       ihm in die gleiche Richtung bewegt zu werden, head
support (33) into said base plate (35).       wobei das dritte Gleitstuck
(30) mit dem ersten 4. The tape recorder according to claim 2 or 3,   25
Antriebshebel (371) in Eingriff kommt, characterized in that said mount
member (34) is;'     i) einen zweiten Antriebshebel (27), der fur eine
provided with stops (342, 343) defining the rota-   Drehbewegung in einer
zu dem Planarteil des tional positions of said head support (33) or
ersten- Gleitstucks (13) parallelen Ebene ange- respectively of said base
plate (35) upon said      ordnet ist und mit dem zweiten Gleitstuck (31) in
head support rotation by [err] in one direction and    30   Eingriff kommt,
und respectively in opposite direction.                  j) ein drittes
Zahnrad (28), das fur eine Dreh- 5. The tape recorder according to claim 4,
bewegung in einer zu dem Planarteil des ersten characterized by a torsion
spring (41) having two   Gleitstucks (13) parallelen Ebene angeordnet ist
ends connected to said first gear (36) and respec-  und von dem
Antriebsmotor (22) antreibbar ist, so tively to said second gear (37) in a
manner such   35  [err] that said head support (33) or respectively said
k) auf einen Umkehrbefehl hin des dritte Zahn- base plate (35) is urged in
each of said rotational  red (28) von dem Antriebsmotor (22) gedreht
positions thereof against the corresponding stop    wird, urn den zweiten
Antriebshebel (27), der des (342, 343).
zweite GleitstOck (31) bewegt, zu verschwenken, 40   damit das erste
Gleitstuck aus dem Bandlaufweg Patentansprfiche
zuruckgezogen und das dritte Gleitstuck (30), welches den ersten
Antriebshebel (371) und des 1. Band-Aufzeichnungsgerat zum Aufzeichnen
zweite Zahnrad (37) verschwenkt, bewegt wird, und zum Abspielen in jeder
von zwei Bandlauf-       mit der Folge, daB das erste Zahnrad (36) und der
richtungen, mit                               45   Kopftrager (33) urn 180
verdreht werden, worauf- a) einem  Bandantriebsmechanismus (15 bis
hin des erste Gleitstuck (13) wieder in Richtung 20),
auf die Bandlaufbahn verbrecht werden kann. b) Aufzeichnungs-, Wiedergabe-
und Losch-           2. Band-Aufzeichnungsgerat nach Anspruch 1, kopfen
(14, 32; RH, PH, EH), die auf einem Kopf-    dadurch gekennzeichnet, [err]
das Halteglied (34) trager (33) montiert sind, welcher aus dem Band   50
den Kopftrager (33) und das erste und das zweite laufweg zuruckziehbar, in
zuruckgezogener Stel-     Zahnrad (36, 37) drehbar lagert, so [err] eine
Ein- lung um 180 drehbar und dann wieder auf den        heit gebildet wird,
die von dem Halteglied (34) an Bandlaufweg zu verbringbar ist,
dem ersten Gleitstuck (13) festgelegt ist. c)  einem
Kopftrager-Antriebsmechanismus          3. Band-Aufzeichnungsgerat nach
Anspruch 1, (100, 101, 102), wobei                        ss   dadurch
gekennzeichnet, [err] der Kopftrager (33) d) der Bandantriebsmechanismus
(15 bis 20)        mittels Schrauben (42) an einer Grundplatte (35) und der
Kopftrager-Antriebsmechanismus (100,        angebracht ist, welche an dem
Halteglied (34) 101, 102) einen gemeinsamen Antriebsmotor (22)      drehbar
gelagert und an dem ersten Zahnrad (36) besitzen und so ausgelegt sind,
[err] sie manuell    festgelegt ist, wobei sich die Schrauben (42) von oder
automatisch steuerbar sind, urn die Band-   60   der Seite der
Aufzeichnungs-, Wiedergabe- und laufrichtung bzw. die. Aufeinanderfolge der
Kpfe    Loschkopfe (14, 32; RH, PH, EH) her durch den (14, 32; RH. PH, EH)
in bezug auf die Bandlauf-     Kopftrager (33) hindurch in die Grundplatte
(35) bahn umzukehren, damit bei jeder Bandlaufrich-      hinein erstrecken.
tung die gleiche Aufeinanderfolge der Kopfe bei-      4.
Band-Aufzeichnungsgerat nach Anspruch 2 behalten wird,
65   oder 3, dadurch gekennzeichnet, daB das Halte-    21
0 066  809                       22 glied (34) mit Anschlagen (342, 343)
ausgestattet     (31) pour etre engage et entraine avec lui dans la ist,
welche die Drehstellungen des .Kopftragers .    meme direction, ledit
troisieme coulisseau (30) (33) oder der Grundplatte (35) nach einer Drehung
engageant ledit premier levier d'entrainement des Kopftragers um [err]in
die eine Richtung bzw.    (371), 



in die entgegengesetzte Richtung definieren.   5      i) un second levier
d'entrainement (27) dispose 5. .Band-Aufzeichnungsgerat nach Anspruch 4,
pour un mouvement pivotant dans un plan paral- gekennzeichnet durch sine
Torsionsfeder (41), die   lele A ladite partie plane dudit premier
coulisseau mit ihren Enden mit dem ersten Zahnrad (36) bzw.     (13), ledit
second levier d'entrainement (27) enga- mit dem zweiten Zahnrad (37) derart
verbunden       geant ledit second coulisseau (31) et ist, [err] der
Kopftrager (33) bzw. die Grundpiatte   10    j) un troisieme pignon (28)
agence pour un (35) in lede der Drehstellungen gegen den ent-   .
mouvement de rotation dans un plan parallele a sprechenden Anschlag (342,
343) gedrangt wird.       ladite partie plane dudit premier coulisseau 413)
et agence pour etre entraine par ledit moteur d'en- Revendications
tralnement (22), de maniere que 15    k) sous l'effet d'une commande
d'inversion, 1. Appareil d'enregistrement .sur bande pour       ledit
troisieme pignon (28) soit mis en rotation par l'enregistrement et la
reproduction dans l'un ou    ledit moteur d'entrainement (22) de maniere A
I'autre de deux sens de deplacement de la bands,    faire pivoter ledit
second levier d'entrainement comportant:
(27) qui dwplace ledit second coulisseau (31) pour a) un mecanisme
d'entrainement de bands (15   20   retracter ledit premier coulisseau (13)
du trajet de A 20),                                              la bande,
et pour deplacer ensuite ledit troisieme b) des tates d'enregistrement, de
lecture et       coulisseau (30) qui fait pivoter ledit premier levier
d'efacement (14, 32; RH, PH, EH) montees sur un     d'entrainement (371) et
ledit second pignon (37) support de tetes (33) agence pour etre retracte du
pour faire tourner ledit premier pignon (36) et trajet de la bande, pour
etre tourne de [err] en    25  ledit support de tetes (33) de [err], de
manuire quo position retractee et pour etre amene vers Is trajet  ledit
premier coulisseau (13) puisse revenir vers le de la bands, et
trajet de la bands. c) un mecanisme d'entrainement de support de         2.
Appareil d'enregistrement sur bande selon la tetes (100, 101, 102) dans
lequel                 revendication 1, caracterise en ce que ladite piece
d) ledit mecanisme d'entrainement de bands    30   de montage (34) supporte
pour qu'il puisse tour- (15 a 20) et ledit mecanisme d'entrainement de
ner ledit support de tetes (33) et ledit premier et support de tetes (100,
101, 102) comportent un      ledit second pignons (36, 37) pour former une
moteur d'entrainement commun (22) et sont            unite fixee par ladite
piece de montage (34) sur agences pour etre commandes manuellement ou
ledit premier coulisseau (13). automatiquement afin d'inverser le sons de
35      3. Appareil d'enregistrement sur bands salon la deplacement de la
bande et respectivement l'or-      revendication 2, caracterise en ce quo
ledit sup- dre desdites tetes (1 4, 32; RH, PH, EH) par rapport  port de
tetes (33) est assemble par des vis .(42) sur au trajet de la bande afin de
maintenir le meme     une plaque de base (35) supportee pour tourner ordre
desdites tetes (14, 32: RH, PH, EH) pour       sur ladite piece de montage
(334) et fixee sur ledit chaque sons de deplacement de la bands,        40
premier pignon (36), lesdites via (42) s'etendant a caracterise en ce que
ledit mecanisme d'en-        partir du cote des tetes d'enregistrement, de
lec- trainement de support do tetes (100, 101, 102)       ture et
d'effacement (14,32, RH, PH, EH) A travers comporte:
ledit support de tetes (33) jusque dans ladite e) un premier coulisseau
(13) comprenant une       plaque de base (35). partie plane agencee pour un
mouvement alter-  45    4. Appareil d'enregistrement sur bande selon la
natif dans le plan de ladite partie plane vers et A  revendication 2 ou 3,
caracterise en ce quo ladite I'oppose du trajet de la bands, et une piece
de      piece de montage (34) est prevue avec des butees montage (34) pour
supporter de maniere qu'il        (342, 343) definissant les positions
angulaires puisse tourner ledit support de tetes (33) sur ledit  dudit
support de tetes (33) ou respectivement de premier coulisseau,
50   ladite plaque de base (35) sous I'effet de ladite f) un premier et un
second pignons 436, 37) qui    rotation de 1800 du support de tetes dans un
sens engrenent, le premier pignon (36) etant fixe co-     et respectivement
dans le sons oppose. axialement sur ledit support de tetes (33) et le
5. Appareil d'enregistrement sur bande selon la second pignon (37) etant
prevu avec un premier       revendication 4, caracterise par un ressort de
levier d'entrainement (371),                   55   torsion (41) comprenant
deux extremites accou- g) un second coulisseau (31) agence pour un
plees avec ledit premier pignon (36) et respective- mouvement alternatif
dans un plan parallele a       ment avec ledit second pignon (37) de
maniere ladite partie plane-dudit premier coulisseau (13)  quo ledit
support de tetes (33) ou respectivement ledti second  coulisseau (31)
engageant ledit pre-   ladite plaque de base (35) soient pousses dans mier
coulisseau (13),                        so   chacune desdites positions
angulaires contre la h) un troisieme coulisseau (30) dispose de
butee correspondente (342, 343). maniere a chevaucher ledit second
coulisseau    


