
2239123 TITLE OF THE INVENTION TAPE TENSIONING DEVICE FOR TAPE RECORDER 5
BACKGROUND OF THE INVENTION 1. Field of the Invention: This invention
relates to a tape tensioning device for a tape recorder which operates,
when a tape cassette in which a tape is slack is loaded, to auto- 10
matically eliminate any slack in the tape to permit subsequent starting of
a reproducing action. 2. Description of the Related Art: When a tape
cassette is left unused for a con- siderable time interval, the magnetic
tape within the 15      cassette may unreel into a slacking fractional
condi- tion due to vibrations of the cassette from the out- side and so
forth. If a cassette tape in such condi- tion is loaded into a tape
recorder and used, then there is the possibility that on starting the slack
20      tape may wind itself around a capstan or a pinch rol- ler and the
tape or the tape recorder may be damaged thereby. Numerous proposals have
been made to date with a view toward overcoming the above problem. However,
25    -2- 



such prior art techniques either try to improve a me- chanisms around a
pinch roller or a capstan so as to prevent a slack tape from entering
between the pinch roller and the capstan or try to detect it without a 5
moment's delay that a tape has wound itself around a pinch roller or a
capstan. The former has a drawback that it cannot prevent a tape from
entering between a pinch roller and a cap- stan with certainty, while the
latter only notifies 10     the fact that a tape has wound itself around a
pinch roller or a capstan and does not make a fundamental countermeasure.
Further, since neither of them ten- sions a tape, it is cumbersome that,
when there is tape slack or when a tape winds itself around a pinch 15
roller or a capstan, the tape recorder must be stopped by hand promptly to
cope with the situation. Furthermore, Japanese Utility Model Publication
No. 1-27135 discloses the concept that when a tape slack eliminating action
is made, only braking of the 20     tape take-up side is released while the
reel spindle of the tape supply side remains braked. However, with this
prior art device, an addi- tional operating action called "tape slack
eliminating action" is needed to tension the slack tape, which is 25    



-3- laborious and time-consuming. SUMMARY OF THE INVENTION It is therefore
an object of this invention to 5      provide a tape tensioning device  for
a tape recorder, in which when a tape cassette is only loaded in a cas-
sette holder, any tape slack can be automatically eliminated, without any
additional operating action, to permit subsequent starting of a reproducing
action. 10           According to a first aspect of this invention, there
is provided a tape recorder with an automatic pre-reproduction tape slack
eliminating function, comprising: a cassette holder movable between a
cassette 15      inserting and removing position whereat insertion and
removal of a tape cassette is permitted and a cassette loading position
where the tape cassette is positioned at a reproducing position, a tape
driving motor actuated responsive to 20     movement of the cassette holder
from the cassette inserting and removing position toward the cassette
loading position, a head mounting plate supporting a magnetic head thereon
and reciprocally movable between a stop 25     position where the magnetic
head is maintained apart from the tape of the tape cassette and an engaged



- 4 - position where the magnetic head is maintained in contact with the
tape of the tape cassette located at the reproducing position, a resilient
member normally biasing said head 5        mounting plate toward the
engaged position, first and second reel spindles arranged in a pair, each
of said first and second reel spindles having a lower portion, first and
second reel gears, said first reel 10       gear being affixed at said
lower portion of said first reel spindle and said second reel gear being
affixed at said lower portion of said second reel spindle, a rotation
transmitting means for selectively 15       establishing one of rotation
transmitting routes, which extend from the motor to said first and second
reel spindles, respectively, upon movement of said head mounting plate from
the stop position to the engaged position, 20             a braking means
engageable with said first reel gear to inhibit rotation of the
corresponding first reel spindle, a locking means for holding said head
mounting plate at the stop position, 25             a slack eliminating
gear driven by the motor,  



a movable member rotatably supporting the slack eliminating gear thereon to
transmit rotation of the slack eliminating gear to said second reel gear,
said movable member holding said locking means 5       at a position where
said locking means is engageable with the head mounting plate and said
braking means at a position where said braking means is engageable with
said first reel gear, said movable member being moved in a direction to cut
off said rotation 10      transmitting route from the slack eliminating
gear to said second reel gear upon reception of a reaction force from said
second reel gear, said reaction force being produced responsive to the
stopping of the second reel gear when any slack of 15      the tape has
been eliminated completely, whereby the holding of the head mounting plate
by said locking means is released and said braking means is separated from
said first reel gear, and a movable member control means provided on 20
said head mounting plate, said control means causing said movable member to
substantially move further in said direction responsive to movement of said
head mounting plate to the engaged position but causing said movable member
to return to an initial position 25      responsive to movement of said
head mounting plate to the stop position. 



According to a second aspect of the invention there is provided a tape
recorder with an automatic pre-reproduction tape slack eliminating
function, comprising: 5          a cassette holder movable between a
cassette inserting and removing position whereat insertion and removal of a
tape cassette and a cassette is permitted and a cassette loading position
where the tape cassette is positioned at a reproducing 10    position, a
tape driving motor driven responsive to movement of the cassette holder
from the cassette inserting and removing position toward the cassette
loading position, 15          a head mounting plate supporting a magnetic
head thereon and reciprocally movable between a stop position where the
magnetic head is maintained apart from the tape of the tape cassette and an
engaged position where the magnetic head is maintained in 20    contact
with the tape of the tape cassette located at the reproducing position, an
eject operation member movable forward by an eject operation, thereby
pushing back the head mounting plate from the engaged position to the stop
position and also moving the cassette holder from 



the cassette loading position to the cassette inserting and removing
position, a return spring for moving the eject operation member backward, 5
a resilient member normally biasing the head mounting plate toward the
engaged position, first and second reel spindles arranged in a pair, each
of said first and second reel spindles having a lower portion, 10
first afid second reel gears, said first reel gear being affixed at said
lower portion of said first reel spindle and said second reel gear being
affixed at said lower portion of said second reel spindle, 15            a
rotation transmitting means for selectively establishing one of rotation
transmitting routes, which extend from the motor to the first and second
reel spindles, respectively, upon movement of the head mounting plate from
the stop position to the 20      engaged position, a braking means
engageable with the first reel gear to inhibit rotation of the
corresponding first reel spindle', a locking means for preventing backward
25     movement of the eject operation member, 



a slack eliminating gear driven by the motor,    a movable member rotatably
supporting the slack eliminating gear thereon to transmit rotation of the
slack eliminating gear to said second reel gear, said movable member
holding said locking means 5      at a position where said locking means is
engageable with the eject operation member and said braking means at a
position where said braking means is engageable with said first reel gear,
said movable member being moved in a direction to cut off the 10
rotation transmitting route from the slack eliminating gear to said second
reel gear upon reception of a reaction force from said second reel gear,
said reaction force being produced responsive to the stopping of said
second reel gear when any 15     slack of the tape has been eliminated
completely, whereby the holding of the eject operation member by said
locking means is released and said braking means is separated from said
first reel gear, and a movable member control means provided on the 20
eject operation member, said eject operation member causing said movable
member to substantially move further in said direction responsive to
movement of said head mounting plate to the engaged position but causing
said movable member to return to an initial 



25     position responsive to movement of said head mounting plate to the
stop position.    The locking means and the braking means may be formed on
a common plate which is operatively engaged with the movable member. With
this arrangement, when the movable 5      member is moved as any slack in
the tape is eliminated, the cooperating means is moved to inhibit the
forward movement of the reciprocating member and to release the braking of
the reel spindle. The breaking means may be formed on the head 10
mounting plate. With this arrangement, when the reciprocat- ing member is
moved forwardly as any slack in the tape is eliminated, the reel spindle is
released from the braking means for rotation to perform the reproducing 15
action. With the first arrangement, when a cassette holder is moved to a
cassette loading position as a tape cassette is inserted in the cassette
holder, the motor starts to rotate   At that time, if there is any 20
slack in the tape within the cassette, the rotating force of the motor is
transmitted to on reel spindle via the rotation transmitting gear, with the
other reel spindle braked. 



Since the rotation of the other reel spindle is 25      inhibited due to
the tension of the tape after the tape within the cassette is wound up by
such a length    as to eliminate any possible slack, the rotation
transmitting gear causes the movable member to move under the rotating
force of the motor. The reciprocating member is thereby released from the 5
locking means to allow the reciprocating member to move forwardly so that
braking of the one reel spindle is released. As a result, the rotating
transmitting gear is held out of a gear rotation transmitting path by the
cooperating means to start the reproducing ac- 10     tion. Also with this
arrangement, when any slack in the tape is eliminated, the head mounting
plate is moved forwardly to start the reproducing action. With the second
arrangement,  when the movable 15    member is moved as any slack in the
tape is eliminated, the ejection operating member is released form the
locking means and is thereby moved backwardly under the resilient force of
the resilient member to start the reproducing action. 20            Also
with the second arrangement, when the ejection operating member is moved
backwardly as any slack in the tape is eliminated, the rotation
transmitting gear 



is held out of the gear rotating transmitting path by the cooperating means
on the ejection operating member 25     to perform the reproducing action.
The above and other advantages, features and ad- ditional objects of this
invention will be manifest to    those versed in the art upon making
reference to the following detailed description and the accompanying
drawings in which several preferred structural embodi- ments incorporating
the principles of this invention 5     are shown by way of illustrative
examples. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a plan view showing a
tape tensioning device according to a first embodiment of this inven- 10
tion; FIG. 2 is a side elevational view as viewed in 20 25    the direction
of arrow II of FIG. 1; FIG. 3 is a view similar to FIG. 2, showing the
operative state in which a tape cassette is loaded; FIGS. 4 and 5 are
partial plan views showing the 5      mode of operation of the device; 



FIG. 6 is a view similar to FIGS. 4 and 5, show- ing a modified tape
tensioning device according to a second embodiment; FIG. 7 is a view
similar to FIG. 1, showing an- 10      other modified tape tensioning
device according to a third embodiment; FIG. 8 is a fragmentary plan view
of FIG. 6, showing the mode of operation of the third embodiment; FIG. 9 is
a side elevational view as viewed in 15      the direction of arrow IX of
FIG. 7; FIGS. 10 and 11 are views similar to FIG. 9, showing the manner in
which the tape cassette is loaded; and FIG. 12 is a view similar to FIG. 7,
showing the 20      state in which the tape cassette is ejected. DETAILED
DESCRIPTION The principles of this invention are particular- ly useful when
embodied in a tape tensioning device 25    (hereinafter also called
"device") for a tape re- corder. FIGS. 1 through 5 show a first embodiment
of the device.  As shown in FIG. 1, a pair of horizontally 5     spaced
reel spindles 2a, 2b is mounted on a base 1 of the tape recorder, and a
reel gear 3a, 3b is attached 



to a lower portion of each of the reel spindles 2a, 2b.  on the pair of
reel spindles 2a, 2b a tape cas- sette C (FIGS. 2 and 3) is loaded. 10
On the base 1 of the tape recorder, a head mounting plate (also called
"reciprocating member") 5, on which a magnetic head 4 is mounted, is
vertically reciprocatingly movably supported and is normally urged upwardly
(forwardly) by a torsion spring (also 15     called "resilient member") 6.
In FIG. 1, 7a, 7b designate a pair of capstans; and 8a, 8b, pinch rollers
corresponding to the respec- tive capstans 7a, 7b.  A pair of pinch roller
arms 9a, 9b supporting the respective pinch rollers 8a, 8b is 20
connected to the head mounting plate 5 via a torsion spring 10; in response
to the upward (forward) move- ment of the head mounting plate 5, the pinch
roller arms 9a, 9b pivotally move so as to bring the pinch rollers 8a,  8b
toward the corresponding capstans 7a, 25    7b.  The torsion spring 10 is
operatively connected to a tape feed direction change-over means (not
shown) for being moved leftwardly or rightwardly to press one of the pinch
rollers 8a, 8b selectively against the 5      corresponding capstan 7a; 7b
when the head mounting plate 5 is located in a position in which a
reproduc- 



ing action of the tape recorder is to be performed. On the upper side of
the base 1, a cassette holder 11 is vertically movably mounted via a
connect- 10      ing plate 11a.  In its upper position (cassette in-
serting and removing position), the cassette holder 11 allows the cassette
C to be inserted in or removed from the cassette holder 11.  In this upper
position, if the cassette C is inserted in the cassette holder 15      11
rightwardly in FIG. 1, the cassette holder 11 is moved to its lower
position (cassette loading posi- tion) to load the cassette C on the two
reel spindles 2a, 2b. On the side (upper side in FIG. 1) edge of the 20
base 1, a slide plate 12 is horizontally movably mounted.  The slide plate
12 slides along the side edge of the base 1 in response to the movement of
the cassette holder 11 (FIGS. 2 and 3).  When the cassette holder 11 is
moved from the cassette inserting and 25    removing position (FIG. 2) to
the cassette loading position (FIG. 3), the slide plate 12 slides so as to
switch a motor switch 13 from an ON state to an OFF state. 5
Still in FIG. 1, 14 designates a motor for feed- ing the tape.  When the
motor switch 13 is switched 



on, namely, when the cassette holder 11 is moved to the cassette loading
position, the motor 14 is thereby rendered conductive to rotate 10
The rotation of the motor 14 is transmitted to the right reel gear 3b via a
rotation transmitting path which is composed of gears 15, 16, 17, 18, 19
20, 21 to drive the right reel spindle 2b. The gear 20 is a rotation
transmitting gear sup- 15     ported on a movable member 22 for eliminating
slack in the tape.  The movable member 22 is pivotally movably mounted on
the base 1 and is normally held in a predetermined position of FIG. 1 by a
torsion spring (also called "resilient member") 23 to locate the 20
rotation transmitting gear 20 in the rotation trans- mitting path.   As the
movable member 22 is pivotally moved clockwise in FIG. 1 against the bias
of the tor- sion spring 23, the rotation transmitting gear 20 is moved off
the rotation transmitting path. 25    - 16 - A plate-like member 24 is
pivotally movably mounted on the base 1. The plate-like member 24 is in
engagement with the movable member 22 for movement in response thereto;
22a, 24a in FIGS. 4 and 5 designate 5      mutual engaging portions of the
movable member 22 and 



the plate-like member 24. The plate-like member 24 includes a braking means
25 engageable with the left reel gear 3a to inhibit the rotation of the
cor- responding reel spindle 2a, and a locking means 28 10      engageable
with a stepped portion 27 of an opening 26 in the head mounting plate 5 to
inhibit the upward (forward) movement of the head mounting plate 5. As
shown in FIGS. 1, 4 and 5, the edge of the opening 26 has a sloping surface
29 contiguous to the 15      stepped portion 27, and a parallel surface 30
con- tiguous to the sloping surface 29; these two surfaces 29, 30 jointly
constitute a cooperating means 31. As the movable member 22 is pivotally
moved clockwise in FIG. 1 to pivotally move the plate-like member 24 20
counterclockwise, the locking means 28 is disengaged from the stepped
portion 27 so that the head mounting plate 5 is moved upwardly (forwardly)
under the bias of the torsion spring 6.  At that time, since the sloping
surface 29 pushes the locking means 28 right- 25    wardly in FIG. 1, the
movable member 22 is further pivotally moved clockwise to a large extent
When the head mounting plate 5 is in the position in which the reproducing
action of the tape recorder is to be per- 5      formed, the locking means
28 is in engagement with the 



parallel surface 30 to hold the rotation transmitting gear 20 out of the
rotation transmitting path, as shown in FIG. 5.  22b designates a stop
mounted on the movable on the movable member 22 for restricting the 10
depth of meshing engagement between the gear 20 and the gears 19, 21. On
the edge of the base 1 an ejection operating member 32 is mounted for
reciprocating movement in parallel to the slide plate 12. The ejection
operat- 15     ing member 32 is normally urged leftwardly in FIG. 1 under
the bias of a return spring 33. Regarding the relationship between the
slide 12 and ejection operat- ing member 32, if the ejection operation
member 32 is pushed rightwardly in FIG.   against the bias of the 20
return spring 33, a portion of the ejection operating member 32 pushes a
bent portion 34 of the slide plate 12 to move both as a unit.  While the
ejection operat- ing member 32 is returning to its original position under
the bias of the return spring, the slide plate 25    12 does not follow it.
A pressing roller 35 is supported by the slide plate 12; as the slide plate
12 is moved rightwardly in FIG. 1, the pressing roller 35 pushes the head 5
mounting plate 5 downwardly in FIG. 1 to its original 



position via a pivotally movable head return plate 36. In the position of
FIGS. 1 and 2 in which the tape cassette C is not loaded, the movable
member 22 is held in a predetermined position under the bias of 10      the
torsion spring 23 so that the rotation of one (left) reel spindle 2a is
inhibited by the braking means 25 of the plate-like member 24 while the
upward (forward) movement of the head mounting plate 5 is in- hibited by
the locking means 28. 15            Now if the tape cassette C in which a
tape is slack is inserted in the cassette holder 11, the cas- sette holder
11 is moved to the cassette loading posi- tion to load the tape cassette C
on the two reel spindles 2a, 2b.  At that time, as shown in FIG. 3, 20
the slide plate 12 is moved along with the cassette holder 11 to switch the
motor switch 13 on to start the motor 14.  The rotation of the motor 14 is
trans- mitted to the reel spindle 2b via the gears 15 through 21 and the
reel gear 3b so that the tape T within the 25    cassette C is taken up on
the right reel by such a length as to eliminate the slack. Once the slack
in the tape T within the cassette C has thus been eliminated, the rotation
of the right 5     reel spindle 2b is inhibited due to the tension of the 



tape T, but the rotation transmitting gear 20 con- tinues to receive the
rotating force of the motor 14. Consequently the movable member 22 is moved
clockwise against the torsion spring 23 to the position of FIG. 10     4 in
which the gears 20, 21 are out of meshing engage- ment with each other. As
the plate-like member 24 is then pivotally moved counterclockwise in
response to the pivotal movement of the movable member 22, the braking
means 15     25 is disengaged from the reel gear 3a and, at the same time,
the locking means 28 also is disengaged from the stepped portion 27 of the
head mounting plate 5 so that the head mounting plate 5 is moved upwardly
(forwardly) under the bias of the torsion spring 6. 20     Thereby both the
plate-like member 24 and the movable member 22 are further rotated to a
large extent by the cooperating means 31 formed on the head mounting plate
5 (FIG. 5) to hold the rotation transmitting gear 20 out of the rotation
transmitting path. 25    -20- This upward movement of the head mounting
plate 5 causes either one of the pinch rollers 8a, 8b to be pressed against
the corresponding capstan 7a, 7b so that the magnetic head 4 comes in
contact with the 



5      tape T.  Also a rotation transmitting path (not shown), for
reproducing action, which transmits the rotating force of the motor 14,
selectively to one of the reel gears 3a, 3b, is constituted to start the
reproducing action. 10            In the foregoing embodiment, both the
braking means 25 and the locking means 28 are formed on the plate-like
member 24.  Alternatively, a braking means 37 may be formed as a part of
the head mounting plate 5 according to a second embodiment shown in FIG. 6,
in * 15     which case it is unnecessary to provide the plate-like member
24 with a separate locking means. FIGS. 7 through 12 show a third
embodiment. In this embodiment, like the first embodiment, a pair of
horizontally spaced reel spindles 2a, 2b and a pair of 20
corresponding reel gears 3a, 3b are mounted on the base 1 of the tape
recorder. Also a head mounting plate 38 on which a magnetic head 4 is
mounted is mounted on the base 1 for vertical reciprocating move- ment and
is normally urged upwardly (forwardly) by a 25    spring 39. A pair of
capstans 7a, 7b, a pair of pinch rol- lers 8a, 8b and a pair of pinch
roller arms 9a, 9b supporting the respective pinch rollers 8a, 8b are 



5      identical with those of the first embodiment. Further, though there
is no illustration in the drawings, the cooperative relationship between
the pinch roller arms 9a, 9b and the head mounting plate 38 is identical
with that in the first embodiment. As shown in FIGS. 9 through 12, a
cassette holder 40 is vertically movably supported on the upper surface of
the base 1 and is movable between a cas- sette inserting and removing
position shown in FIGS. 9 through 11 and a cassette loading position shown
in 15      FIGS. 10 and 11.  When the cassette holder 40 is moved from the
cassette inserting and removing position (FIG. 9) to the cassette loading
position (FIG. 10) in response to the insertion of the tape cassette C, a
motor switch 42 is switched from the OFF state to the 20      ON state by a
connecting plate 41 to start a motor 14 (FIG. 7) for tape feeding. The
rotation of the motor 14, like the first em- bodiment, is transmitted to
the right reel gear 3b via the rotation transmitting path composed of gears
15 25    through 21 to thereby drive the right reel spindle 2b. Like the
first embodiment, movable member 43 supporting the rotation transmitting
gear 20 for tape slack eliminating is pivotally movably mounted on the 



5     base 1 as shown in FIG. 7.  The movable member 43 is normally held in
a predetermined position of FIG. 7 by a torsion spring (resilient member)
23 to locate the rotation transmitting gear 20 in the rotation trans-
mitting path.  As the movable member 43 is pivotally 10    moved clockwise
in FIG. 1 against the bias of the tor- sion spring 23, the rotation
transmitting gear 20 is moved off the rotation transmitting path. On the
side edge (upper side edge in FIG. 7) of the base 1, an ejection operating
member 44 is mounted 15      for horizontal reciprocating movement and is
normally urged leftwardly (backwardly) in FIG. 7 by the bias of a return
spring 45.  As shown in FIGS. 9 through 12, the ejection operating member
44 is provided with a push-up member 46 and a claw projection 47.  The
push- 20     up member 46 serves to pushing the cassette holder 40 upwardly
from the cassette loading position (FIG. 11) to the cassette inserting and
removing position (FIG. 12), while the claw projection 47 is brought in
engagement with a hook-shaped locking means 48 on the 25    - 23 - movable
member, as shown in FIG  7, to inhibit the return of the ejection operating
member 44. Also the movable member 43 has a sloping surface 



49 contiguous to the locking means 48 and a parallel 5      surface 50
contiguous to the sloping surface 50; these two surfaces jointly constitute
a cooperating means 51. The ejection operating member 44 has a cam
projection 52 along the lower surface of the base 1. 10      When the
ejection operating member 44 is moved for- wardly, i.e., rightwardly in
FIG. 7, the cam projec- tion 52 pushes a pressing roller 53 supported on
the head mounting plate 38 to return the head mounting plate 38 against the
bias of the spring 39. 15            The head mounting plate 38 is provided
with a braking means 54; when the head mounting plate 38 is in an
inoperative position (in which the magnetic head 4 is remote from the tape
T), the braking means 54 is brought in engagement with one reel gear 3a to
inhibit 20      the rotation of the reel spindle 2a. With this arrangement,
in the position of FIGS. 7 and 9 in which the tape cassette C is not
loaded, the movable member 43 is held in a predetermined posi- tion under
the bias of the torsion spring 23 so that 25    the rotation of one reel
spindle 2a is inhibited by the braking means 25, while the returning of the
ejec- tion operating member 47 is inhibited by the locking 



means 48 to stop the head mounting plate 38 in the in- 5      operative
position. Now assuming that the tape cassette C having a slack tape inside
is inserted in the cassette holder 40, the cassette holder 40 is moved from
the cassette inserting and removing position of FIG. 9 to the cas- 10
sette loading position of FIG. 10 to load the tape cassette C on the two
reel spindles 2a, 2b.  At that time the motor switch 42 is switched on to
start the motor 14, whereupon the rotation of the motor 14 is transmitted
to the reel spindle 2b via the gears 15 15     through 21 and the reel gear
3b so that the tape T within the cassette C is taken up on the right reel
by such a length as to eliminate the tape slack. With the thus tensioned
tape T in the cassette C, the rotation of the right of reel spindle 2b is
in- 20     hibited by the tension of the tape T, but the rotation
transmitting gear 20 continues to receive the rotating force of the motor
14. Therefore the movable member 43 is pivotally moved clockwise against
the bias of the torsion spring 23, as shown in FIG. 8. 25    Then the claw
projection 47 is disengaged from the locking means 48 on the movable member
43 to cause the ejection operating member 44  to return from the 



position of FIG. 10 to the position of FIG. 11. At 5      that time, since
the cam projection 49 is disengaged from the pressing roller 53, the head
mounting plate 38 is moved forwardly under the bias of the spring 39 so
that the braking means 51 is disengaged from the reel gear 3a to allow the
reel spindle 2a to rotate. 10            After having been disengaged from
the locking means 48 in response to the return of the ejection op- erating
member 44, the claw projection 47 slides on the sloping surface 49 to
pivotally move the movable member 43 further to a large extent and finally
comes 15      in contact with the parallel surface 50 to hold the rotation
transmitting gear 20 off the rotation trans- mitting path (FIG. 8). Then
when ejection operating member 44 is depressed against the bias of the
return spring 45 in 20     the position of FIG. 11, the cam projection 52
pushes back the head mounting plate 38 (FIG. 8).  Subsequent- ly, as shown
in FIG. 12, the push-up member 46 on the ejection operating member 44
pushes the cassette holder 40 to the cassette inserting and removing posi-
25    tion via a cooperating plate 55 and the connection plate 41, and then
the cassette C within the cassette holder 40 is pushed back in the
direction of removal 



by a non-illustrated push-back means. 5            If the operator's hand
is released from the ejection operating member 44, the ejection operation
member 44 is slightly returned under the bias of the return spring 45.
During that time, since the movable member 43 is returned to the original
position, the 10     claw projection 47 is brought in engagement with the
48, as shown in FIG. 7, to thereby inhibit the return- ing of the ejection
operation member 44. Therefore the head mounting plate 38 is held in an
inoperative position by the cam projection 52 and then is ready 15     for
the next cassette insertion. As discussed above in detail, according to
this invention, it is possible to automatically eliminate any possible
slack in the tape to start the reproduc- ing action, simply by loading the
tape cassette, name- 20     ly, not requiring the user's special operation.
25    CLAIMS: 1.  A tape recorder with an automatic pre- reproduction tape
slack eliminating function, comprising: a cassette holder movable between a
cassette inserting and removing position whereat insertion and removal of a
tape cassette is permitted and a cassette loading position where the tape
cassette is positioned at a 



reproducing position, a tape driving motor actuated responsive to movement
of the cassette holder from the cassette inserting and removing position
toward the cassette loading position, a head mounting plate supporting a
magnetic head thereon and reciprocally movable between a stop position
where the magnetic head is maintained apart from the tape of the tape
cassette and an engaged position where the magnetic head is maintained in
contact with the tape of the tape cassette located at the reproducing
position, a resilient member normally biasing said head mounting plate
toward the engaged position, first and second reel spindles arranged in a
pair, each of said first and second reel spindles having a lower portion,
first and second reel gears, said first reel gear being affixed at said
lower portion of said first reel spindle and said second reel gear being
affixed at said lower portion of said second reel spindle,    a rotation
transmitting means for selectively establishing one of rotation
transmitting routes, which extend from the motor to said first and second
reel spindles, respectively, upon movement of said head mounting plate from
the stop position to the engaged position, a braking means engageable with
said first reel 



gear to inhibit rotation of the corresponding first reel spindle, a locking
means for holding said head mounting plate at the stop position, a slack
eliminating gear driven by the motor, a movable member rotatably supporting
the slack eliminating gear thereon to transmit rotation of the slack
eliminating gear to said second reel gear, said movable member holding said
locking means at a position where said locking means is engageable with the
head mounting plate and said braking means at a position where said braking
means is engageable with said first reel gear, said movable member being
moved in a direction to cut off said rotation transmitting route from the
slack eliminating gear to said second reel gear upon reception of a
reaction force from said second reel gear, said reaction force being
produced responsive to the stopping of the second reel gear when any slack
of the tape has been eliminated completely, whereby the holding of the head
mounting plate by said locking means is released and said braking means is
separated from    said first reel gear, and a movable member control means
provided on said head mounting plate, said control means causing said
movable member to substantially move further in said direction responsive
to movement of said head mounting 



plate to the engaged position but causing said movable member to return to
an initial position responsive to movement of said head mounting plate to
the stop position. 2.  A tape recorder with an automatic pre- reproduction
tape slack eliminating function,  comprising: a cassette holder movable
between a cassette inserting and removing position whereat insertion and
removal of a tape cassette and a cassette is permitted and a cassette
loading position where the tape cassette is positioned at a reproducing
position, a tape driving motor driven responsive to movement of the
cassette holder from the cassette inserting and removing position toward
the cassette loading position, a head mounting plate supporting a magnetic
head thereon and reciprocally movable between a stop position where the
magnetic head is maintained apart from the tape of the tape cassette and an
engaged position where the magnetic head is maintained in contact with the
tape of the tape cassette located at the reproducing position, an eject
operation member movable forward by an eject operation, thereby pushing
back the head mounting    -30- plate from the engaged position to the stop
position and also moving the cassette holder from the cassette loading
position to the cassette inserting and removing position, 



a return spring for moving the eject operation member backward, a resilient
member normally biasing the head mounting plate toward the engaged
position, first and second reel spindles arranged in a pair, eachof said
first and second reel spindles having a lower portion, first and second
reel gears, said first reel gear being affixed at said lower portion of
said first reel spindle and said second reel gear being affixed at said
lower portion of said second reel spindle, a rotation transmitting means
for selectively establishing one of rotation transmitting routes, which
extend from the motor to the first and second reel spindles, respectively,
upon movement of the head mounting plate from the stop position to the
engaged position, a braking means engageable with the first reel gear to
inhibit rotation of the corresponding first reel spindle, a locking means
for preventing backward movement of the eject operation member, a slack
eliminating gear driven by the motor, a movable member rotatably supporting
the slack    eliminating gear thereon to transmit rotation of the slack
eliminating gear to said second reel gear,  said movable 



member holding said locking means at a position where said locking means is
engageable with the eject operation member and said braking means at a
position where said braking means is engageable with said first reel gear,
said movable member being moved in a direction to cut off the rotation
transmitting route from the slack eliminating gear to said second reel gear
upon reception of a reaction force from said second reel gear, said
reaction force being produced responsive to the stopping of  said second
reel gear when any slack of the tape has been eliminated completely,
whereby the holding of the eject operation member by said locking means is
released and said braking means is separated from said first reel gear, and
a movable member control means provided on the eject operation member, said
eject operation member causing said movable member to substantially move
further in said direction responsive to movement of said head mounting
plate to the engaged position but causing said movable member to return to
an initial position responsive to movement of said head mounting plate to
the stop position. 3.  A tape  recorder as claimed in claim 1, wherein said
locking means and said braking means are formed on a common plate which is
operatively engaged with said movable member.    -32 - 



4.  A tape recorder as claimed in claim 1, wherein said braking means is
formed on said head mounting plate. 5.  A tape recorder as claimed in claim
2, wherein said braking means is formed on said head mounting plate. 6. A
tape recorder substantially as hereinbefore described with reference to,
and as shown in, Figures 1-5, Figure 6 or Figures 7-12 of the accompanying
drawings.    


