
- 1 -                2204985 AUTO-REVERSE TAPE RECORDER BACKGROUND OF THE
INVENTION 1) Field of the Invention: 5           This invention relates to
an auto-reverse tape recorder which permits easy manual fast-forwarding and
rewinding operations or which allows false-free manual tape running
direction changeover operations with a simple structure. 10   2)
Description of the Prior Art: When it is desired to give the high-speed
feeding function to an auto-reverse tape recorder, a control member for
feeding a tape at a high speed in the rightward direction and another
control member for 15   feeding the tape at a high speed in the leftward
direction are usually provided.  These two control members are selectively
used to feed the tape at a high speed in either rightward or leftward
direction. Such a structure is however irksome in 20   operation.  When one
wants to have a tape run at a high speed in the same direction as or in the
opposite direction to the direction in which the tape is currently running
in the course of a playback or recording operation, it must be necessary to
ascertain the running direction of the tape at that   time and then    



-2- to judge, depending on the thus-ascertained running direction of the
tape, which one of the control members should be operated. For this reason,
the above- mentioned structure is accompanied by a problem that it 5
tends to induce erroneous operations. If one wants to give a function by
which the running direction of a tape can be changed over by a manual
operation in the course of a playback or recording operation before the
corresponding tape end 10   is reached, other problems arise that more
parts are required, the structure becomes complex and the manufacturing
cost increases. SUMMARY OF THE INVENTION 15           With the foregoing
problems in view, the present invention has as its principal object the
provision of an auto-reverse tape recorder which when one wants to
fast-forward or rewind a tape in the course of a playback or recording
operation, can easily and surely 20   have the tape to run at a high speed
in the desired direction without need for ascertainment of the running
direction at that time and can also perform changeover of the running
direction of the tape by a manual operation through a simple structure. 25



-3- In one aspect of this invention, there is thus provided an auto-reverse
tape recorder of such a type that a rotary force of a motor is transmitted
selec- tively to either one of paired reel shafts by way of 5   its
corresponding friction mechanism for the transmis- sion of the rotary
force, a rotary force of the thus- selected reel shaft is applied to a
rotation-detecting member via a rotation-detecting friction mechanism so as
to bias the rotation-detecting member in a predeter- 10   mined direction,
the biasing force for the rotation- detecting member is applied to a tape
running direction changeover mechanism, and the running direction of a tape
is changed over upon elimination of the biasing force caused by a stop of
the thus-selected reel shaft, 15   comprising: a fast forward control
member movable forward from a non-operated position thereof by a tape fast
forward operation so that when a magnetic head and a pinch roller
associated with the thus-selected reel 20   shaft are at their respective
operating positions, the magnetic head and pinch roller are once caused to
retreat toward their respective stop positions, said fast forward control
member having the magnetic head and pinch roller return to their respective
operating 25   positions when the fast forward control member returns to
the non-operated position thereof;  



-4- a rewinding control member movable forward from a non-operated position
thereof by a tape rewinding operation when the magnetic head and the pinch
roller associated with the thus-selected reel shaft are at their respective
operating positions, so that the magnetic head and pinch rollers are once
caused to retreat toward their respective stop positions, and when the
rewinding control member returns to the non-operated position thereof, said
rewinding control member having the magnetic head and pinch roller return
to their respective operating positions; and a restraining member operable
in association with each of forward and return movements of the rewinding
control member so that when the rewinding control member is in the course
of movement, the restraining member restrains the movement of the rotation
detecting member and the transmission of a biasing force from the rotation
detecting member to the tape running direction changeover mechanism is
prevented to actuate the tape running direction changeover mechanism. In
another aspect of this invention, there is also provided an auto-reverse
tape recorder of such a type that a rotary force of a motor is transmitted
selectively to either one of paired reel shafts by way of its  



-5- corresponding friction mechanism for the transmission of the rotary
force, a rotary force of the thus-selected reel shaft is applied to a
rotation-detecting member via a rotation-detecting friction mechanism so as
to bias the rotation-detecting member in a predetermined direction, the
biasing force for the rotation-detecting member is applied to a tape
running direction changeover mechanism, and elimination of the biasing
force caused by a stop of the thus-selected reel shaft moves a tape running
direction changeover member and changes over the running direction of a
tape, comprising: a restraining member operable in association with each
movement of a rewinding control member so as to restrain the movement of
the rotation detecting member, whereby the transmission of a biasing force
from the rotation detecting member to the tape running direction changeover
member is prevented to actuate the tape running direction changeover
member; and a temporary locking mechanism for holding the restraining
member at a position moved forward, the holding of the restraining member
being released by an operation of the tape running direction changeover
member.   



-6- When the fast forward control member is moved forward in the course of
a playback or recording operation, the magnetic head and pinch roller are
retreated to feed the tape at a high speed in the same 5   direction.  When
the fast forward control member returns to its non-operated position, the
magnetic head and pinch roller return to their respective operating
positions to establish the previous playback or recording operation. 10
When the rewinding control member is moved forward in the course of a
playback or recording operation, the magnetic head and pinch roller are
retreated and in the course of movement of the rewinding control member,
the restraining member 15   restrains the movement of the rotation
detecting member. The tape running direction changeover mechanism is hence
actuated as if the tape has been fed to a tape end and the tape is then
caused to run at a high speed in the opposite direction. In the course of
20   the returning movement of the rewinding control member, the
restraining member restrains again the movement of the rotation detecting
member. As a result, the tape running direction changeover mechanism is
actuated again to change the tape running direction to the 25   previous
direction and the magnetic head and pinch  



-7- roller return to their respective operating positions to establish the
previous playback or recording state. When the rewinding control member is
moved forward to a certain intermediate position in the 5 course of a
playback or recording operation, the restraining member restrains the
movement of the rotation detecting member to actuate the tape running
direction changeover mechanism. As a result, the playback or recording
operation is resumed with the 10   tape running direction changed. The
auto-reverse tape recorder of this invention simply requires an operation
of the rewinding control member for performing a rewinding operation or an
operation of the fast forward control member for 15   performing a fast
forward operation no matter in which direction the magnetic tape is driven
to perform a playback or recording operation.  The auto-reverse tape
recorder of this invention is therefore free of the irksomeness of
ascertaining the running direction of 20   the tape.  Its structure is also
extremely simple, because the rewinding of the tape and the changeover of
the running direction of the tape are achieved by using a tape running
direction changeover mechanism for the auto-reverse function and actuating
the mechanism 25   through a manual operation. 



-8- A specific embodiment of the present invention will now be described in
detail by way of example, and not by way of limitation, with reference to
the accompanying drawings. 5                 BRIEF DESCRIPTION OF THE
DRAWINGS FIGURE 1 is a top plan view of a cassette tape recorder according
to the present invention; FIGURE 2 and FIGURES 7 to 11 are plan views
illustrating a changeover mechanism for the running 10 direction of a tape
and its associated parts; FIGURE 3 is a vertical cross-section showing a
reel shaft and its associated parts; FIGURES 4 and 6 are plan views
depicting the relationship between rewinding and fast forward control 15
members and a head chassis; and FIGURE 5 is a side view as viewed in a
direction indicated by arrows V,V on FIGURE 4. DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENTS FIGURE 1 is a plan view of a cassette tape 20
recorder mechanism equipped with an auto-reverse function. In the drawing,
numeral 1 indicates a main chassis. On the side of the upper surface of the
main chassis 1, there are mounted a pair of reel shafts  



-9- 2a,2b, capstans 3a,3b and a tape drive mechanism including a motor 4
for driving and rotating the reel shafts 2a,2b and capstans 3a,3b. The
motor 4 can simultaneously rotate both capstans 3a,3b in their 5
respective tape-feeding directions and can also rotate either one of the
paired reel shafts 2a,2b selectively in its tape-winding direction. On the
side of the upper surface of the main chassis 1, a head chassis la (see,
FIGURE 6) with a 10   magnetic head mounted thereon for recording and
playback is slidably mounted in the vertical direction as viewed on FIGURE
1 (or FIGURE 6). On both left-hand and right-hand sides of the magnetic
head 5, pinch rollers 6a,6b are respectively provided corresponding 15   to
the respective capstans 3a,3b.  A cassette holder 7 is also provided on the
side of the upper surface of the main chassis 1. The cassette holder 7 is
const- ructed of a turnable plate 8, which is turnable up and down (i.e.,
in a direction perpendicular to the plane 20   of the drawing sheet) about
an axis, i.e., the right edge thereof as viewed on FIGURE 1, and a cassette
loading member 9 which is turnable up and down (i.e., in a direction
perpendicular to the plane of the drawing sheet) about the left edge of the
turnable 25   plate 8 as an axis.  The degree of the upward turning 



movement of the cassette holder 7 is limited by    - 10 - bringing the
upper surface of the cassette loading member 9 into contact  with a stopper
10 formed on an upper side wall of the main chassis 1. Owing to the
provision of this stopper 10, the turnable plate 8 and 5   cassette loading
member 9 are held in positions substantially parallel to the main chassis 1
when they have moved upwardly. The cassette loading member 9 defines an
opening 11, through which a tape cassette 12 can be loaded and 10
unloaded, in the left side thereof as viewed on FIGURE 1. When the turnable
plate 8 turns downwardly with the tape cassette 12 inserted within the
cassette loading member 9, the tape cassette 12 is loaded on the reel
shafts 2a,2b and capstans 3a,3b. In this specifica- 15   tion, the
downwardly-turned position of the turnable plate 8 where the tape cassette
12 is loaded on the reel shafts 2a,2b and capstans 3a,3b will be called
"operating position" of the cassette holder 7. On the other hand, the
upwardly-turned position of the turn- 20   able plate 8 where the insertion
or removal of the tape cassette 12 is permitted through the opening 11 will
be called "stop position" of the cassette holder 7. When the cassette
holder 7 moves from the "stop 



position" to the "operating position", the head chassis 25   la moves
upwards as viewed on FIGURE 1 in association with the movement of the
cassette holder 7 so that the    magnetic head 5 enters the tape cassette
12 and contacts a magnetic tape (not shown) enclosed within the tape
cassette 12. When the magnetic head 5 enters the tape cassette 12 in the
above-described manner, the 5   pinch roller on the same side as the reel
shaft driven by the motor in association with the movement of the head
chassis la is brought into contact under pressure with the capstan on the
same side. When the right-hand reel shaft 2a is driven for example, the
right-hand 10   pinch roller 6a is brought into contact with the right-hand
capstan 3a. In this manner, the magnetic tape is driven in the rightward
direction (or leftward direction) to perform a playback or rewinding opera-
tion. 15           In FIGURE 1, numeral 13 indicates a rewinding control
member while numeral 14 indicates a fast forward control member. Both
control members 13,14 are superposed one over the other at a location above
the magnetic head 5 and are arranged in such a way that 20   they can
freely advance and retreat respectively in the rightward and leftward
directions as viewed on the drawing. They are normally biased in the
leftward 



directions by their corresponding tension springs 13a,14a. When the
rewinding control member 13 is 25   pressed in the rightward direction as
viewed on the drawing, the rotary force of the motor 4 is transmitted    -
12 - to the right-hand reel shaft 2b so that the reel shaft 2b is rotated
at a high speed (see, FIGURES 4 and 6). When the rewinding control member
13 is pressed on the other hand, a projection 75a formed on the rewinding 5
control member 13 is caused to push a turnable member 75. The turnable
member 75 then pushes a pin 76. Since the pin 76 is secured on the head
chassis la, the head chassis la is caused to retreat when the rewinding
control member 13 is pushed. At the same time, the 10   pinch roller 6a is
separated from the capstan 3a so that the magnetic tape is fed at a high
speed. On the the side of the upper surface of the turnable plate 8, a
spring bearing member 15 is mounted turnably with one end thereof pivoted
on a pin 15a. An 15   eject member 16 is also provided in the turnable
member 8 in such a way that the eject member 16 is slidable in the
direction of insertion and removal of the tape cassette 12 namely, in the
horizontal direction as viewed on the drawing. 20          The spring
bearing member 15 is arranged with 



its free end directed substantially toward the eject member 16 and the
degree of its turning movement is limited by an arcuate slot 17 formed in
the turnable plate 8. An ejection spring 18 in the form of a 25   torsion
spring extends between the eject member 16 and the free end of the spring
bearing member 15. The    - 13 - eject member 16 has at one end thereof
(the left end as viewed on the drawing) an abutting portion 19 to which the
tape cassette 12 is brought into contact upon its insertion into the
cassette loading member 9. At the 5   other end, the eject member 16 has an
engaging claw portion which is brought into engagement with one of the reel
hub holes of the tape cassette 12 inserted within the cassette loading
member 9. On the lower surface of the turnable plate 8, a plate-like lock
lever 21 is 10   provided turnably about the pin 15a of the spring bearing
member 15.  The lock lever 21 has a contact piece 22 located on the path of
movements of the eject member 16 and a lock portion which engages the upper
side edge of the main chassis 1 to hold the cassette 15   holder 7 in the
"operating position".  The lock lever 21 is normally biased toward the
upper side edge of the main chassis 1 by a tension spring 24. In order to
perform a playback or recording 



operation with the above-described structure, the tape 20   cassette 12 is
firstly inserted through the opening 11 into the cassette holder 7 in the
lengthwise direction and in a state substantially parallel to the main
chassis 1. The leading end of the tape cassette 12 hence pushes the
abutting portion 19 of the eject 25   member 16.  As a result, the eject
member 16 is pushed against the ejection spring 18. As the eject member 16
- 14 - is pushed, namely, moves forward, the degree of elastic deformation
of the ejection spring 18 increases little by little. As soon as the eject
member 16 is pushed beyond a position where the degree of elastic deforma-
5 tion of the ejection spring 18 reaches the maximum, the elastic force of
the ejection spring 18 acts in such a way that the eject member 16 is moved
in the forward direction. No additional force is therefore required to push
the tape cassette 12. By the elastic force of 10   the ejection spring 18,
the tape cassette 12 is pulled into the cassette holder 7 and the eject
member 16 presses the contact piece 22 of the lock lever 21. As a
consequence, the lock lever 21 turns against the tension spring 24, and the
lock portion 23 is released 15   from the upper side edge of the main
chassis 1 so that the cassette holder 7 moves downward to the operating 



position, where the tape cassette 12 in the cassette loading member 9 is
loaded on the reel shafts 2a,2b and capstans 3a,3b. In association with the
downward 20   movement of the cassette holder 7, the head chassis la moves
forward, in other words, advances so that the magnetic head 5 is brought
into contact with the magnetic tape and at the same time one of the pinch
rollers (for example, the pinch roller 6a) is brought 25   into contact
under pressure with the corresponding    - 15 - capstan 3a to make the tape
recorder ready for a recording or playback operation. A description will
next be made of a tape- rewinding operation. FIGURE 2 and FIGURE 7 and its
5   subsequent drawings illustrate the construction of a changeover
mechanism for the running direction of a tape and its associated parts. In
the drawings, numeral 31 indicates a changeover plate. The change- over
plate 31 is arranged on the side of the upper 10   surface of the main
chassis 1 and owing to the engage- ment between a guide slot 32 and a guide
pin 33, is slidable in the horizontal direction as viewed on the drawings.
Underneath the changeover plate 31, a restraining member 34 in the form of
a plate is 15   provided.  Owing to the engagement between a guide slot 



35 and a guide pin 36, this restraining member 34 is slidable vertically as
viewed on the drawings. A triangular projection 34a is provided on the
lower edge of the restraining member 34. When the rewinding 20   control
member 13 is pressed, a bent portion 13b (see, FIGURE 5) formed at a part
of the rewinding control member 13 is brought into sliding contact with an
oblique edge of the projection 34a so that the restraining member 34 is
caused to move in the upward 25   direction as viewed on the drawings.    -
16 - To both left and right ends of the changeover plate 31, turnable arms
37a,37b are respectively connected by the engagement between the slots
39,39 and their corresponding pins 40,40. The turnable arms 5   37a,37b are
turnable about their corresponding capstans 3a,3b. Gears 41a,41b are
rotatably mounted on the corresponding arms 37a,37b via gears 41a,41b. It
should be noted that in FIGURE 2 and FIGURE 7 and its subsequent drawings,
gears are indicated by mere 10   circles corresponding to their respective
pitch circles for the sake of simplification and the meshing locations of
the gears themselves are indicated by solid dots [err]. The gears 41a,41b
are provided as unitary 



15   members with eccentric circular cams 43a,43b and pressing pins
43aa,43bb respectively.  The gears 41a,41b are maintained in meshing
engagement with their corresponding gears 44a,44b, which rotate together
with their associated capstans 3a,3b. The rotary force from 20   the motor
4 is hence transmitted to the gears 41a,41b via the gears 44a,44b
respectively. Designated at numerals 45a,45b are left-hand and right-hand
cam followers. The cam followers 45a,45b are mounted turnably on the main
chassis 1 and extended 25   arms 46a,46b provided at one ends of the cam
followers 45a,45b are held in contact with the peripheral    - 17 -
surfaces of the eccentric circular cams 43a,43b. In addition, contact arms
47a,47b are also provided at the same one ends of the cam followers 45a,45b
adjacent to their corresponding extended arms 46a,46b. 5   Pressure
receiving arms 48a,48b extend out from the cam followers 45a,45b at
locations near the centers of rotation of the cam followers 45a,45b. On the
other hand, rotation-detecting disks 49a,49b are provided concentrically
with the reel 10   shafts 2a,2b respectively.  From the outer peripheries
of the rotation-detecting disks 49a,49b, pressing fingers 50a,50b and
finger-like stoppers 51a,51b extend 



out in adjacent relationship respectively. The pressing fingers 50a,50b are
brought, in the directions 15   of their rotation, into contact with their
correspond- ing pressure receiving arms 48a,48b. The degree of
counterclockwise rotation of the left-hand rotation detecting disk 49a is
limited by the contact of the finger-like stopper 51a with a stopper 5laa.
The 20   degree of clockwise rotation of the right-hand rotation detecting
disk 49b is limited by the contact of the finger-like stopper 51b with a
stopper 5lbb. The reel shafts 2a,2b are mounted on the main chassis 1 as
shown in FIGURE 3. Since the mounting 25   structures of the left-hand and
right-hand reel shafts    18 - 2a,2b are the same, FIGURE 3 shows the
right-hand reel shaft 2b only. As illustrated on FIGURE 3, a fixed shaft 52
is provided upright on the main chassis 1. A cylinder 53 5   is rotatably
loose-fit on the fixed shaft 52.  A flange 54 is formed at the lower end of
the cylinder 53. on the side of the upper surface of the flange 54, a reel
gear 55b (note: a reel gear 55a is provided on the side of the left-hand
reel shaft 2a although not shown in 10   any drawings) and a
pressure-receiving disk 56 are rotatably loose-fit on the outer side wall
of the 



cylinder 53. Further, the above-described rotation detecting disk 49b is
rotatably arranged on the side of the upper surface of the
pressure-receiving disk 56. 15   The reel shaft 2b has projections at lower
end thereof. The pressure-receiving disk 56 defines recesses in which the
projections of the reel shaft 2b are loosely received, whereby the
pressure-receiving disk 56 and reel shaft 2b are allowed to rotate
together. Disk- 20   like friction pads 57a,57b,57c, which are respectively
made of felt or the like, are interposed respectively between the flange 54
and reel gear 55b, the reel gear 55b and pressure-receiving disk 56, and
the pressure- receiving disk 56 and rotation detection disk 49. 25
Further, coil springs 59,60 are interposed between a reel-engaging member
58, which is mounted movably up    - 19 - and down on the outer side wall
of the reel shaft 2b, and the rotation detecting disk 49b and between the
pressure-receiving disk 56 and reel shaft 2b respec- tively. A friction
mechanism is constructed by these 5   springs 59,60 and the above-mentioned
friction pads 57a,57b,57c. When the rotary force of the motor 4 is trans-
mitted to the reel gear 55b, the rotary force is hence transmitted to the
reel shaft 2b by way of the friction 



10   mechanism.  While the reel shaft 2b is rotating, the pressing finger
50b provided on the rotation detecting disk 49b continues to press the
pressure receiving arm 48b of the cam follower 45b. When an excessive load
is applied to the reel shaft 2b during the rotation of the 15   motor 4,
for example, one of the tape ends is reached, slipping takes place at the
upper and lower surfaces of the friction disks 57a,57b so that the reel
shaft 2b is forced to stop.  As a result, the pressing force of the
pressing finger 50b against the pressure receiving arm 20   48b is
eliminated. On the side of the lower surface of the rest- raining member
34, a temporary lock plate 61 is provided turnably about a pivot 62 on the
main chassis 1 as illustrated on FIGURE 2. This temporary lock 25   member
61 is provided with an engagement portion 61a. When the restraining member
34 is caused to slide in    - 20 - the upward direction as viewed on the
drawing, a projection 63 provided on the lower surface of the restraining
member 34 is brought into engagement with the engagement portion 61a so as
to prevent the 5   restraining member 34 from moving in the downward
direction. A bent portion 61b is also provided with the temporary locking
plate 61, while a triangular 



projection 31a is formed on the changeover plate 31. When the changeover
plate 31 is caused to slide in the 10   horizontal direction as viewed on
the drawing, an oblique edge of the triangular projection 31a is caused to
slide against the bent portion 61b so that the temporary lock plate 61 is
turned counterclockwise as viewed on the drawing. 15           The
relationship among the head chassis la with the magnetic head 5 mounted
thereon, the-rewinding control member 13 and the fast forward control
member 14 will next be described on the basis of FIGURES 4, 5 and 6. 20
When the tape cassette has been loaded, the head chassis la assumes the
upwardly-advanced position as shown in FIGURE 4, namely,    the playback or
recording position. Projections 71,91 of the same shape are provided 25
on the side edges of the rewinding control member 13    - 21 - and fast
forward control member 14 at locations overlapped with each other. A part
of the lock member 72 (see, FIGURE 5) is located in the path of movements
of the projections 5   71,91.  When the rewinding control member 14 or fast
forward control member 14 are pressed in a playback or 



recording operation, the lock member 72 engages the projection 71 or 91 to
prevent the control member 13 or 14 from returning to its original
position. 10          When the rewinding control member 13 or fast forward
control member 14 is pressed, a part of the control member is brought into
contact with a turnable member 75 (see, FIGURE 4) supported pivotally on
the main chassis 1 so that the turnable member 75 is caused 15   to turn in
the clockwise direction as viewed on the drawing. As a consequence, the
turnable-member 75 pushes a pin 76, which is provided upright on the head
chassis la, in the downward direction as viewed on the drawing, whereby the
head chassis la is caused to move 20   downward as viewed on the same
drawing. An auxiliary member 73 is pivotally provided on the lock member 72
via a pin 74 as depicted on FIGURE 5. This auxiliary member 73 is biased by
a spring 77 in a direction such that the lock member 72 is pulled 25
backwards.    - 22 - When the above-described rewinding control member 13
is pressed, the bent portion 13b of the rewinding control member 13 (see,
FIGURES 5 and 2) undergoes sliding movement along the associated oblique 5
edge of the triangular projection 34a so as to have the 



restraining member 34 advance. The rotary force transmission mechanism
which serves to transmit the rotary force selectively to the reel shaft 2a
or 2b from the motor 4 is actuated to change the operation 10   mode from
the playback operation to a rewinding operation. Designated at numerals
82b,82a in FIGURE 2 are wire springs attached to the changeover plate 31.
Numerals 83,84 indicate pressing pieces formed at the lower ends of the
lock member 72 and auxiliary member 15   73 respectively. In the state
shown in FIGURE 2, the magnetic tape is caused to run in the rightward
direction to perform a playback operation.  At this time, the changeover
plate 31 has already moved in the rightward 20   direction as viewed on the
drawing, the right-hand gears 44b,41b and reel gear 55b mesh successively
so as to transmit the rotary force of the motor 4 to the reel gear 55b, and
the right-hand pinch roller 6b is maintained in contact under pressure with
the capstan 25   3b.  Since the changeover plate 31 has moved in the
rightward direction, the left-hand turnable arm 37a is    - 23 - at a
position turned counterclockwise about the capstan 3a as viewed on the
drawing. As a result, the gear 41a is separated from the reel gear 55a and
the pinch 



roller 6a is pushed back by the turnable arm 37a and 5   assumes a position
apart from the capstan 3a. Since the right-hand cam follower 45b receives
at the pressure receiving arm 48b the pressing force of the pressing finger
50b of the rotation detecting disk 49b to press the extended arm 46b
against the outer 10   side wall of the eccentric circular cam 43b.
Whenever the gear 41b undergoes a single full rotation,  the cam follower
45b repeats reciprocation. When the longest radius part of the eccentric
circular cam 43b contacts the extended arm 46b, the contact arm 47b begins
to 15   assume a position on the orbit of rotation of a press- ing pin
43bb. Since the cam follower 45b turns clock- wise as viewed on the drawing
by the rotation of the eccentric circular cam 43b before the pressing pin
43bb is brought into contact with the contact arm 47b, the 20   pressing
pin 43bb will not contact the contact arm 47b as long as the cam follower
45b receives a pressing force from the rotation detecting disk 49b. On the
other hand, the left-hand cam follower 45a is normally biased
counterclockwise by the wire 25   spring 82a provided on the changeover
plate 31 instead    - 24 - of receiving any pressing force from the
pressing finger 50a of the rotation detecting disk 49a. When- 



ever the gear 41a undergoes a full rotation, the cam follower 45a thus
repeats reciprocation with the ex- 5   tended arm 46a pressed against the
outer side wall of the eccentric circular cam 43a. The change from the
state of the recording or playback operation shown in FIGURE 2 to the state
of the rewinding operation illustrated in FIGURE 9 is 10   performed in the
order of FIGURE 2 [err] FIGURE 7 [err] FIGURE 8 [err] FIGURE 9. When the
rewinding control member 13 is pressed in the state shown in FIGURE 2, the
bent por- tion 13b of the control member 13 firstly pushes the 15
triangular projection 34a of the restraining member 34 as shown in FIGURE 7
so that the restraining mem- ber 34 is caused to move in the upward
direction as viewed in the drawing. Of engagement arms 85a,85b extending
out from opposite upper side edges of the 20   restraining member 34, the
right-hand engagement arm 85b hence pushes back the finger-like stopper 51b
of the detecting disk 49b so that the pressing finger 50b is moved away
from the pressure-receiving arm 48b to prevent counterclockwise rotation of
the detecting 25   disk 49b.  When the cam follower 45b is pushed at the
extended arm 46b by the longest radius part of the    - 25 - 



eccentric circular cam 43b and turns in the counter- clockwise direction, a
free end of the contact arm 47b is caused to remain at a position on the
path of rotation of the pressing pin 43bb. Further, since 5   the
projection 63 has engaged the engagement portion 61a of the temporary lock
plate 61 as a result of the upward movement of the restraining member 34,
the restraining member 34 is retained at the upwardly- moved position by
the temporary lock plate 61 even 10   after the bent portion 13b of the
rewinding control member 13 has disengaged from the triangular projec- tion
34a of the restraining member 34 rightwards in FIGURE 7 as shown by phantom
in the same figure. On the other hand, rotation of the gear 41b causes the
15   pressing pin 43bb to be brought into contact with the free end of the
contact arm 47b, and the turnable arm 37b therefore turns clockwise as
shown in FIGURE 8, whereby the gear 41b is caused to progressively move
away from the reel gear 55b. The changeover plate 31 20   is caused to
slide in the leftward direction as viewed in the drawing by a turning
movement of the turnable arm 37b. At this time, the triangular projection
31a of the changeover plate 31 is brought into engagement with the bent
portion 61b of the 25   temporary lock plate 61 so that the temporary lock
plate 61 is caused to turn counterclockwise. Accord-   



- 26 - ingly, the restraining member 34 is released from its locking by the
temporary lock plate 61 and is allowed to return to its original position
as shown in FIGURE 9. While the restraining member 34 is located at the 5
upwardly-moved position, an extension 34b provided at a rear end portion of
the restraining member 34 has pushed back the pressing piece 84 of the
auxiliary member 43 (see FIGURE 5) in the leftward direction as shown in
FIGURES 7 and 8. Even when the temporary 10    lock plate 61 turns
counterclockwise as shown in FIG- URE 8, the bent portion 61b of the
temporary lock member 61 does not therefore contact the pressing piece 84.
It is therefore possible to avoid such a false operation that the holding
of the rewinding 15    control member 13 could be released by a turning mo-
tion of the temporary lock plate 61. By a further turning motion of the
turnable arm 37b in the clock- wise direction, the gear 41b substantially
moves away from the reel gear 55b and the resulting leftward 20    movement
of the changeover plate 31 causes the left- hand turnable arm 37a to move
in the clockwise direc- tion as viewed in the drawing, whereby the gear 41a
is brought into meshing engagement with the reel gear 55a as shown in
FIGURE 9. As a result, the rotary 25    force of the motor 4 is transmitted
to the reel gear 55a via the gears 44a,41a so that the tape recorder 



-27- takes a rewinding operation state. Because the head chassis la has
retreated as a result of the movement of the rewinding control member 13,
at this time, the pinch roller 6a is spaced apart from its associated 5
capstan 3a and the restraining member 34 and the temporary lock plate 61
have already returned to their original positions. When the fast forward
control member 14 is pressed only a little after the tape has been rewound
10   to a desired position, the tape recorder again takes the recording or
playback operation state shown in FIGURE 2 from the rewinding operation
state depicted in FIGURE 9 via the states of FIGURES 10 and 11. Namely, the
rewinding control member 13 is held at 15   the pressed position by the
pressing piece 83 formed at the lower end of the lock member 72 during the
rewinding operation as illustrated in FIGURE 6. When the fast forward
control member 14 is pressed in this state, the fast forward control member
14, at a 20   tilted end portion of the projection 91 thereof, pushes back
the pressing piece 83 in the downward direction as viewed in FIGURE 6 so
that the holding of the rewinding control member 13 is released. The
rewinding control member 13 is then allowed to return 



25   to its original position by the spring 13a.  In the course of its
return, the bent portion 13b is brought    - 28 - into contact with the
triangular projection 34a of the restraining member 34 so that the
restraining member 34 is once moved upwardly as shown in FIGURE 10. As a
result, the left-hand engagement arm 85a of 5   the restraining member 34
pushes back the finger-like stopper 51a of the left-hand detecting disk 49a
in the counterclockwise direction. Accordingly, the cam follower 45a is
pushed by the longest radius part of the eccentric circular cam 43a so that
the cam fol- io   lower 45a is caused to turn in the clockwise direc- tion.
Accordingly, the free end of the contact arm 47a remains at a position on
the path of rotation of the pressing pin 43aa. Further, engagement of the
projection 63 with the engagement portion 61a of the 15   temporary lock
plate 61 retains the restraining mem- ber 34 at the upwardly-moved position
even after the bent portion 13b of the rewinding control member 13 has
disengaged leftwards as viewed in FIGURE 10 from the triangular projection
34a of the restraining mem- 20   ber 34 as illustrated by phantom in FIGURE
10.  Upon contact of the pressing pin 43aa with the free end of the contact
arm 47a, the turnable arm 37a is turned 



counterclockwise by the rotary force of the gear 41a and the gear 41a is
caused to progressively move away 25   from the reel gear 55a.  As a
consequence, the changeover plate 31 moves rightwards. In the course    -
29 - of this rightward movement, as shown in FIGURE 11, the changeover
plate 31 pushes,  at the triangular projection 31a, the bend portion 61b of
the temporary lock plate 61 so that the temporary lock plate 61 is 5
caused to turn in the counterclockwise direction to release its engagement
with the restraining member 34. The restraining member 34 then returns to
its original position as illustrated in FIGURE 11. Con- currently with the
rightward movement of the change- 10    over plate 31, the right-hand gear
41b is brought into meshing engagement with the reel gear 81b whereby the
tape recorder again takes the recording or playback operation state shown
in FIGURE 2. Be- cause the rewinding control member 13 returns to its 15
original position at this time, the head chassis la advances and the
magnetic head 5 and pinch roller 6b return to their respective operation
positions. When the tape recorder is left over in the rewinding operation
state of FIGURE 4 until the tape 20    is rewound to its end, the mode is
automatically 



changed to a recording or playback operation state even if the fast forward
control member 14 is not pressed. In other words, when a tape end is
reached in the state of FIGURE 9, both the reel shaft 2a and 25   the
detecting disk 49a are stopped and the biasing force for the cam follower
45a is eliminated. After    the longest radius part of the eccentric
circular cam 43a is brought into contact with the extended arm 46a of the
cam follower 45a, the pressing pin 43aa is brought into contact with the
free end of the contact arm 47a and the turnable arm 37a is hence caused to
turn counterclockwise. As a result, the gear 43aa is separated from the
reel gear 55a and, at the same time, the changeover plate 31 is caused to
move rightwards as viewed in the drawing so that the right-hand turnable
arm 37b is caused to turn counterclockwise to bring the gear 41b into
meshing engagement with the reel gear 55b. Accompanying the above rightward
movement of the changeover plate 31, the temporary lock plate 61 is once
turned counterclockwise to push the pressing piece 84 of the auxiliary
member 73 and then the lock member 72 by way of the pressing piece 84. The
hold- ing of the rewinding control member 13 by the press- ing piece 83 of
the lock member 72 is thus released. 



The head chassis la is also caused to advance and return by the return of
the rewinding control member 13, whereby the previous playback operation
state is taken back again. When it is desired to return to the previous
operating state of playback after fast- forwarding the tape to a desired
position in the course of a playback operation, the fast forward con-    31
trol member 14 is pressed first of all to have the turnable member 75 turn
clockwise so that the head chassis la is retreated to have the magnetic
head 5 and pinch roller 6a retreat. By this operation, the 5   operating
state of fast forwarding is established. When the tape has been taken up to
a desired posi- tion, the rewinding control member 13 is pressed to release
the locking of the fast forward control mem- ber 14 by the lock member 72.
10          It has been described by way of example the manner of
performing a fast forward operation while the tape is driven rightwards to
perform a playback operation. If one wants to perform rewinding in the
course of a leftward playback operation, it is only 



necessary to press the rewinding control member 13. In order to perform a
fast forwarding operation in the course of the above operation, it is only
required to 5   press the fast forward control member 14.  Furthermore, the
rewinding and fast forwarding operations in the course of a recording
operation can also be performed in the same manner as in the playback
operation.    33 CLAIMS: 1. An auto-reverse tape recorder of such a type
that a rotary force of a motor is transmitted selectively to either one of
paired reel shafts by way 5 of its corresponding friction mechanism for the
transmission of the rotary force, a rotary force of the thus-selected reel
shaft is applied to a rotation- detecting member via a rotation-detecting
friction mechanism so as to bias the rotation-detecting member 10 in a
predetermined direction, the biasing force for the rotation-detecting
member is applied to a tape running direction changeover mechanism, and the
running direction of a tape is changed over upon elimination of the biasing
force caused by a stop of the thus-selected 15 reel shaft, comprising: a
fast forward control member movable forward from a non-operated position
thereof by a tape fast 



forward operation so that when a magnetic head and a pinch roller
associated with the thus-selected reel 20 shaft are at their respective
operating positions, the magnetic head and pinch roller are once caused to
retreat toward their respective stop positions, said fast forward control
member having the magnetic head and pinch roller return to their respective
operating 1111111 111111     11111 111111 *    C    L    M    S    *
positions when the fast forward control member returns to the non-operated
position thereof; a rewinding control member movable forward from a
non-operated position thereof by a tape rewinding operation when the
magnetic head and the pinch roller associated with the thus-selected reel
shaft are at their respective operating positions so that the magnetic head
and pinch rollers are once caused to retreat toward their respective stop
positions, and when the rewinding control member returns to the
non-operated position thereof, said rewinding control member having the
magnetic head and pinch roller return to their respective operating
positions; and a restraining member operable in association with each of
forward and return movements of the rewinding control member so that when
the rewinding control member 



is in the course of movement, the restraining member restrains the movement
of the rotation detecting member and the transmission of a biasing force
from the rotation detecting member to the tape running direction changeover
mechanism is prevented to actuate the tape running direction changeover
mechanism. 2. The auto-reverse tape recorder as claimed in Claim 1, wherein
the rewinding control member maintains the magentic head and pinch roller
at their respective    stop positions while the rewinding control member is
between a position corresponding to a predetermined degree and an operated
position thereof, the restraining member restrains the movement of the
rotation detecting member when the rewinding control member assumes a
position closer to the operated position thereof than the position
corresponding to the predetermined degree, and the restraint of the
movement of the rotation detecting member is released when the rewinding
control member returns from the position closer to the operated position or
moves further forward beyond the position closer to the operated position.
3. An auto-reverse tape recorder of such a type that a rotary force of a
motor is transmitted selectively to either one of paired reel shafts by way
of its corresponding friction mechanism for the transmission of 



the rotary force, a rotary force of the thus-selected reel shaft is applied
to a rotation-detecting member via a rotation-detecting friction mechanism
so as to bias the rotation-detecting member in a predetermined direction,
the biasing force for the rotation-detecting member is applied to a tape
running direction changeover mechanism, and elimination of the biasing
force caused by a stop of 1111111 111111 11111 11111111111 *    C    L    M
S    *    the thus-selected reel shaft moves a tape running direction
changeover member and changes over the running direction of a tape,
comprising: a restraining member operable in association with each movement
of a rewinding control member so as to restrain the movement of the
rotation detecting member, whereby the transmission of a biasing force from
the rotation detecting member to the tape running direction changeover
member is prevented to actuate the tape running direction changeover
member; and a temporary locking mechanism for holding the restraining
member at a position moved forward, the holding of the restraining member
being released by an operation of the tape running direction changeover
member. 4. The auto-reverse tape recorder as claimed in 



Claim 3, wherein the tape running direction changeover mechanism has a
changeover plate movable in association with contacting or separating
movements of the paired pinch rollers relative to the corresponding
capstans, and the holding of the restraining member by the temporary lock
mechanism is released by the engagement    37 between an engaging portion
formed on the changeover plate and an engaged portion provided on the
restrain- ing member. 5. An auto-reverse tape recorder substantially as 5
hereinbefore described with reference to, and as shown in, the accompanying
drawings. 1111111111111111111111111111111111    


