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which tape cassette rotatably accommodates a pair of tape reels having a
magnetic tape wound there- The Invention relates to a tape cassette attach-
on and has a closure plate, movable between a ment device in combination
with a tape cassette    closed position covering a pair of reel drive shaft
suitable for use in magnetic recording/reproducing    5   insertion
openings formed at least in the bottom apparatus such as a cassette- type
tape recorder in  surface of the tape cassette and an open position which a
cassette holder is provided into which the  uncovering the reel drive shaft
insertion openings, tape cassette is inserted.
mounted on the outer bottom surface of the tape In the case of a digital
audio tape (DAT) re-   cassette, and a pivotable lid provided to open or
corder, including a rotary magnetic head device,  10  close an aperture in
the front of the tape cassette, the tape cassette used in the DAT recorder
has a   the cassette holder including control projection structure capable
of completely sealing and thus   means on a bottom plate thereof, the
control pro- protecting the magnetic tape during non-use, that  jection
means controlling movement of the closure is when the tape cassette is not
inserted in the   plate in opposition to insertion movement of the
recorder. The front or tape extracting side of the   is  tape cassette and
shifting the closure plate from tape cassette includes a front cover that
may be  the closed position to the open position when the pivoted to open
or close the front side, while its  tape cassette is inserted; bottom side
is covered by a closure plate that may     a slide guide frame to support
the cassette be slid to open or close the reel drive shaft inser-  holder
for vertical movement and being supported tion openings.
20  for reciprocation with respect to a chassis, the slide In magnetic
recording/reproducing apparatus     guide frame being reciprocatable
between a first such as the DAT recorder described above, in       position
in which the tape cassette may be inserted order for the tape cassette to
be inserted in the  into or detached from the cassette holder and a
recorder and engaged with the reel drive shaffs, it  second position in
which the tape reels of the tape is necessary initially for the closure
plate to be   25  cassette are in register with reel drive shafts on the
shifted to its open position so as to open the reel  chassis, the cassette
holder being vertically shifted drive shaft inserting  openings before the
tape cas-  between the first position and the second position; sette can be
fully inserted and engaged in the tape    locking and holding means to lock
and hold the cassette attachment position.                      slide guide
frame at the first position with respect It is known for DAT recorders to
be provided   30  to the chassis to inhibit shifting of the slide guide
with a tape cassette attachment device such that   frame; and the tape
cassette is attached at its predetermined     sensing means to sense tape
cassette insertion tape cassette attachment position as the closure   and
being operable to sense that the tape cassette plate is shifted to open the
reel drive shaft insertion  has been inserted to a determined position in
the openings  The applicants have proposed this type   35  cassette holder,
thereby releasing locking of the of tape cassette attachment device in
Japanese     locking and holding means; Unexamined  Patent  Publication
No.  61-283           characterised in that the sensing means to 060/1986
and Japanese Unexamined Utility Model        sense tape cassette insertion
comprises a mating Publication No. 62-147 156/1987. In the tape cas-
thrust section provided at a position more inward in sette attachment
device disclosed therein, the cas-  40  the apparatus than the position at
which the control sette holder in which the tape cassette is inserted
projection means of the cassette holder are pro- and held is provided with
means for opening or     vided, such that only when the closure plate has
closing the closure plate which is shifted to its  been shifted so that the
reel drive shaft insertion open position as the cassette holder is fed
towards  openings. are opened completely can the tape cas- the main body of
the apparatus, thereby opening   45  sette abut the mating thrust section
to release the the reel  drive  shaft insertion openings. However, it
locking of the locking and holding means. is necessary, after the closure
plate has been shift-  .  A preferred embodiment of the invention, to be ed
to open the reel drive shaft insertion openings  described in greater
detail hereinafter, provides a and the tape reel in the tape cassette has
been    tape cassette attachment device in which a tape enabled to engage
with the reel drive shafts of the   50  cassette provided with a closure
plate is shifted recording/reproducing apparatus, for the cassette
horizontally and vertically for accurately inserting holder holding the
tape cassette to be then moved  and holding the tape cassette at a
prescribed posi- towards and into the tape cassette attachment posi-  tion
within the cassette holder. tion.
Preferably, shifting of the cassette holder is According to the invention
there is provided a   55  enabled only when the closure plate is shifted to
tape cassette attachment device in combination     open the reel drive
shaft insertion openings, thus with a tape cassette and comprising:
providing a safe and positive tape cassette attach- a cassette holder to
retain the tape cassette,  ment operation. In such a device, protection of
the 2   
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of the apparatus and the tape     the front lid; cassette may be achieved.
Also, insertion of the       Figure 18 is an exploded perspective view from
tape cassette into the cassette holder may be         the bottom surface of
the tape cassette ejection detected by a relatively simple structure.
unit; The invention will now be described by way of   5  Figure 19 is a
plan view showing ejection of the example with reference to the
accompanying draw-      tape cassette from the cassette holder; ings,
throughout which like parts are referred to by  Figure 20 illustrates a
perspective view of the like references, and in which:
tape cassette from the upper side thereof when Figure 1 is a plan view of a
DAT recorder to       the tape cassette is not in use; which an embodiment
of the present invention is  10  Figure 21 is a perspective view of the
tape applied;                                           cassette from the
lower side thereof when the Figure 2 is an exploded perspective view show-
tape cassette is not in use; ing a tape cassette attachment device for the
Figure 22 is a perspective view of the tape DAT recorder shown in Figure 1;
cassette with the front lid open; and Figure 3 is a plan view showing the
state of  15   Figure 23 is a bottom side view of the tape inserting a tape
cassette into a cassette holder   cassette showing a closure plate covering
a reel in the recorder shown in Figure 1;                 drive shaft
inserting opening. Figure 4 is a plan view showing the state in        The
present invention will be described with which the tape cassette is
inserted into and held  reference to an example applied to a DAT recorder
in the cassette holder shown in Figure 3;   20  provided with a rotary
magnetic head device. Figure 5 is a left side elevational view showing
For satisfactory protection of a magnetic tape the cassette holder in a
first position;         accommodated within a cassette part, the tape
Figure 6 is a right side elevational view showing  cassette should be
completely sealed when it is the  cassette holder in the first position;
out of use, such as during the storage period when Figure 7 is a plan view
showing the state in  25  it is not inserted in the tape recorder. which
the cassette holder is moved to a second      Thus, as shown in Figures 20
to 23, a tape position;                                        cassette 1
includes a cassette part 4 formed by an Figure 8 is a right side
elevational view showing  upper half 2 and a lower half 3 abutted and se-
the state in which the cassette holder is moved  cured to each other. A
pair of tape reels 5 and 6 to the second position;                     30
are rotatably supported within the cassette part 4 Figure 9 is a plan view
showing the state in     and a magnetic tape 7 is wound on the tape reels 5
which a slide guide frame is moved to an inner-  and 6. The magnetic tape 7
is extended outwardly most lateral position;                           on
the front side of the cassette part 4 via tape Figure 10 is a right side
elevational view show-  extraction openings 8 and 9 at either end of the
ing the state in which the cassette holder is  35  front side of the
cassette part 4, so as to be wound moved to a tape attachment position;
from the tape reel 5 to the other tape reel 6. On the Figure 11 is a right
side elevational view show-  front side of the cassette part 4, a front lid
10 is ing the state in which the cassette holder is    rotatably mounted
for protecting the magnetic tape moved to the tape cassette attachment
position;  7 extending across the front side of the cassette Figure 12 is
an exploded perspective view   40  part 4 at the time of non-attachment of
the tape showing a unit for reciprocating the slide guide  cassette 1 to
the tape recorder. As shown in Figure frame;
22, the front lid 10 is rotationally biased in a Figure 13 is a
diagrammatic side elevational     direction for covering the magnetic tape
7 extend- view showing a unit for sensing tape cassette   ing across the
front side of the cassette part 4. insertion and support, in a state in
which the   45  Referring to Figures 21 to 23, a closure plate tape
cassette is introduced and the slide guide  14. having a U-shaped
cross-section is provided on frame islocked;                        ,
the bottom, side of the cassette part 4 for sliding Figure 14 is a view
similar to Figure 13, but    back and forth, and for normally closing reel
drive showing the state in which the tape cassette is  shaft insertion
openings 12 and 13 formed in the introduced and sensed and the slide guide
50  bottom surface of the cassette part 4 to prevent frame is released from
its locked state;        intrusion of dust and dirt into the cassette part
4, Figure 15 is a perspective view of a unit for    thereby protecting the
magnetic tape 7. The edge opening a front lid for the tape cassette, show-
of the closure plate 14 is formed with a pair of lugs ing a state before
the opening operation;        15 which, when an urging action is imparted
from a Figure 16 is a back side view of the unit shown   55  torsion spring
16 mounted to the cassette part 4 for in Figure 15;
causing movement towards the front side of the Figure 17 is a perspective
view of the unit of   cassette part 4 in a direction for closing the reel
Figures 15 and 16 showing the closed state of    drive shaft inserting
openings 12 and 13, are en- 3  
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side of the cassette part 4, as  engaged in the engaging opening 23 formed
in the shown in Figure 23, for regulating the shift position  closure plate
14 for retaining the closure plate 14 of the closure plate 14. The lower
edge of the front  against movement towards the open position. lid 10, at
positions aligned with the lugs 15, is    Within the cassette part 4, a
reel lock lever 26, formed with recesses 17 acting to provide clear-   5
designed to prevent inadvertent rotation of the tape ance when the cassette
part 4 is shifted relative to  reels 5, 6 during non-attachment to the tape
re- the closure plate 14.                             corder and to avoid
the consequent loosening and The planar surface of the closure plate 14 is
possible damage to the magnetic tape 7, is pro- formed with a pair of
insertion openings 18 which  vided for extending in the widthwise direction
on may be in register with the reel shaft insertion   10  the inner lateral
side of the upper half 2, as shown openings 12, 13 formed in the bottom
plate of the  in Figure 20. The reel lock lever 26 is supported for lower
half 3, as shown by double-dotted chain lines  sliding movement back and
forth with respect to in Figure 23, when the closure plate 14 performs a
the tape reels 5 and 6, with a pair of slide guide relative movement
towards the rear side of the    pins 27 on the inner lateral side of the
upper half 2 cassette part 4, so that the reel driving shafts  15  engaging
in elongated apertures 28, and is urged provided in the tape recorder may
be introduced   by a torsion coil spring 29 provided on the inner into the
cassette part 4 via the reel drive shaft  lateral side of the upper half 2
in the direction of insertion openings 12 and 13 so as to be engaged  the
tape reels 5 and 6. The tape reels 5 and 6 are with the tape reels 5, 6.
When the closure plate 14  locked against rotation by thrust members 30 is
shifted forwards to close the lower side of a   20  formed on one side of
the reel lock lever 26 which spacing 19 confronted by a tape extraction
unit (not  are pressured on to the outer periphery of the shown) of a
loading mechanism provided in the     upper ends of the tape reels 5 and 6.
A pair of tape recorder for extracting the magnetic tape 7  shifting arms
31 engagable with rotary members outwardly of the cassette part 4, the
insertion open-  10b of the front lid 10 at the time of the opening ings 18
of the closure plate 14 and the reel drive   25  operation of the lid 10
are formed on both sides of shaft insertion openings 12, 13 are out of
register  the reel lock lever 26 for extending back and forth with each
other so that the reel drive shaft insertion  on the lateral side of the
cassette part 4. When the openings 12, 13 are closed by the planar surface
of  front lid 10 is operated for opening the front side of the closure
plate 14, as shown in Figure 21.      the cassette part 4  as shown in
Figure 22, the shift The closure plate 14 is provided with recesses   30
arm 31 is moved forwardly of the cassette part 4 or grooves 20 into which
ribs (not shown) can be  by the rotary members 1 Ob of the front lid 10,
the fitted,  the ribs being provided on the bottom plate  reel lock lever
26 being shifted in a direction away of the cassette holder of the tape
recorder, as   from the tape reels 5, 6 against the bias of the described
later. These ribs act as means for dis-  torsion coil spring 29. This
shifting of the reel lock engaging an engaging unit of the closure plate
14.  35  lever 26 releases the pressure on the tape reels 5, The recesses
20 are formed for opening at the     6 by the thrust members 30, so that
the tape reels forward edge of the closure plate 14 and for ex-  5, 6 are
free to rotate and thereby enable the tape tending a certain distance in
the fore and aft direc-  7 to be reeled from the cassette part 4. tion,
that is the shifting direction of the closure   On the upper surface of the
cassette part 4 and plate 14. In each of the recesses 20, there are  40  at
the transverse centre towards the front lid 10 is formed an engaging
opening 23 and an engaging     formed a rectangular engaging recess 32. The
re- recess 24 into which is engaged a retaining projec-  cess 32 is
provided, in the tape cassette attach- tion 22 of a locking member 21
provided on the    ment device in which the tape cassette 1 is drawn
cassette part 4 for retaining the closure-plate 14  from the tape cassette
inserting and removing posi- not only at the closure position of closing
the   45  tion to the tape cassette attaching position using a spacing 19
of the cassette part 4 and the reel, drive  draw-in lever, so that an
engaging pawl provided at shaft insertion openings 12, 13 by. the closure
plate  the foremost part of the draw-in lever  may be 14, but also at the
open position of the spacing 19  engaged with the recess 32. and the
insertion openings 12, 13. The bottom        The tape cassette 1 is
attached at the tape plate of the lower half 3 is formed with a U-shaped
50  cassette attachment position within the main body groove so that the
locking member 21 has an       of the tape recorder by means of a cassette
holder integral hemispherical engaging projection on the  which is movable
horizontally and vertically be- lower side of the forward end, with the
rear end  tween the tape cassette inserting and removing being connected to
the bottom plate of the lower  position and the tape cassette attachment
position. half 3.                                       55      The
insertion and holding of the tape cassette When the closure plate 14 is
closed as shown   1  within the cassette holder results in relative in
Figures 21 and 23, the retaining projection 22 at  movement between the
cassette part 4 and the the forward side of the locking member 21 is
closure plate 14, thereby opening the reel drive 4 
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openings 12, 13. Also, the shifting of  being driven into rotation by a
loading motor 52. the cassette holder to the tape cassette attachment  Each
loading ring 49 is connected to the loading position results in the front
lid 10 being pivoted to  motor 52 so that drive power may be transmitted
open the front side of the cassette part 4, thereby  via connecting gearing
53 and a connecting belt causing the tape 7 to be exposed and allowing it
to   5   54. be extracted to the outside.                         Between
the tape cassette attachment position A DAT recorder provided with the
rotary mag-   and the rotary magnetic head device 42, there are netic head
device to which the present invention is  rotatably mounted a pinch roller
56 pressured to a applied is shown in Figures 1 to 4 as comprising a
capstan shaft 55 to effect constant speed driving of tape cassette
attachment device including a cas-  io  the magnetic tape 7, a tape guide
supporting arm sette holder 35 into which the tape cassette 1 is  57 and a
tension regulating arm of a tension regu- inserted and held, and a slide
guide frame 40     lator (not shown). The pinch roller 56, tape guide
vertically movably supporting the cassette holder  support arm 57 and the
tension regulating arm are 35 and itself supported on the side of a
mechanical  rotationally actuated, by the loading rings 49 shift- chassis
36 constituting the main body of the tape   is  ing the shift guide blocks
43, 44 between a position recorder so as to allow sliding reciprocating
move-  towards the tape cassette attachment position and ment. The frame 40
is arranged to cause a vertical  a position towards the magnetic head
device 42, movement of the cassette holder 35 between a first  and are
rotated with the shifting of the shift guide position in which the frame is
slidingly reciprocated  blocks 43, 44 to place the tape 7 about the head by
a driving electric motor 37 to enable the tape   20  device 42 to effect
loading along a predetermined cassette 1 to be inserted into and detached
from  tape route. the cassette holder 35 and a second position in       The
tape cassette attachment portion on the which the reel drive shaft
insertion openings 12 and  chassis 36 provided with the reel drive shafts
38, 13 in the bottom surface of the tape cassette 1 and  39 is provided
with tape cassette attachment sen- reel drive shafts 38 and 39 on the
mechanical  25  sor switches 33 for sensing the attachment of the chassis
36 are in register with each other.       tape cassette 1, as shown in
Figure 2. On the side opposite to the tape cassette at-     The
above-described cassette holder 35 con- tachment position provided with the
reel driving  stituting the cassette attachment device 41 is shafts 38, 39,
there is provided a rotary magnetic  formed substantially as a box open at
the front and head device 42 over which is wound  the magnetic  30  rear
sides to permit insertion and holding of the tape 7 extracted from the tape
cassette 1 by      tape cassette 1. Thus, as shown in Figures 1 and means
of the mechanical chassis 36. Between the   2, the cassette holder 35 is
formed substantially by tape cassette attaching position and the rotary   a
bottom plate 60 on which is placed the tape magnetic head device 42, there
are provided a pair  cassette 1, upright side plates 61 and 62 on each of
shift guide blocks 43, 44 constituting a loading   35  side of the bottom
plate 60 and an upper plate 63 mechanism for extracting the tape 7 from the
tape  opposite the bottom plate 60 and provided between cassette l and
placing it about a tape guide drum  the side plates 61 and 62. At the
centre on the of the rotary magnetic head device 42 for tape    forward
side edge of the bottom plate 60 is formed running. On each of the shift
guide blocks 43, 44,  a recess 64 into which the reel drive shafts 38, 39
there are provided a tape guide roller 45 and an   40  may intrude mounted
with a transverse spacing in- inclined guide pin 46 about which the tape 7
is   between. At the centre on the rearward side edge hooked and which
guide and place the tape 7       is formed a trapezoidal recess 65, on both
side about the tape guide drum of the rotary magnetic  edges of which are
formed slide regulating lugs 66 head device 42 over a predetermined angle
of, for  abutting on the lugs 15 of the closure plate 14 of example, about
90 [err]. The shift guide blocks. 43, 44   45  the tape cassette 1 so as to
regulate the shifting of are guided respectively by a pair of slide guide
the closure plate 14. Towards the side plates 61, slots 47, 48 formed on
the chassis 36 so as to be  62  the bottom plate 60 is provided with a pair
of shifted from a position in which the roller 45 and  projecting ribs 67
for thrusting the lock member 21 the pin 46 face the spacing 19 of the tape
cassette  retaining the closure plate 14 of the tape cassette 1 attached to
the tape cassette attachment position   50  1. to a position on the lateral
side of the head device  The upper plate 63 is formed with a pair of 42.
The shifting of the shift guide blocks 43, 44 is  cassette thrusting
members 68 for resiliently pres- effected by the rotational driving in the
mutually  suring and supporting the upper surface of the tape different
directions of two loading rings 49 superim-  cassette 1 inserted and held
by the cassette holder posed on the outer perimeter of the head device  55
35, the thrusting members 68 extending in the 42. These shift guide blocks
43, 44 are connected  inserting direction of the tape cassette 1. The to
the loading rings 49 by connecting arms (not   thrusting members 68 are
formed integrally with shown) and are shifted by the loading  rings 49
the upper plate 63 by forming U-shaped slits 69 so 
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resulting thrusting members 68 may be       plate 14 in the direction of
the arrow A' in Figure 3. deformed resiliently. On the foremost parts of
the   When the tape cassette 1 is still further inserted cassette thrusting
supporting plates 68 are pro-      into the cassette holder 35 in the
direction of the vided tape cassette thrusting projections 70 typi-   arrow
A, after the movement of the closure plate 14 cally of synthetic resin for
protruding into the inside   5   has been checked, only the cassette part 4
is of the cassette holder 35. The cassette thrusting    moved further
inside the cassette holder 35, as plate supporting members 68 are provided
at trans-  shown in Figure 4. By this relative movement of the versely
symmetrical positions for uniformly pres-    cassette part 4 and the
closure plate 14, the reel suring positions on the upper surface of the
cas-    drive shaft insertion openings 12, 13 of the cas- sette
corresponding to the positions of the reces-  10  sette part 4 and the
insertion openings 18 of the ses 20 formed in the closure plate 14 when the
closure plate 14 are brought into register with each tape cassette 1 is
inserted and held in the cassette  other thereby uncovering the reel drive
shaft inser- holder 35.                                          tion
openings 12, 13. The position of insertion of At the centre on the rear
side of the upper      the cassette part 4 until the opening of the reel
plate 63 is provided an engaging thrusting support  is  drive shaft
insertion openings 12, 13 represents the member 71 engaging with the recess
32 on the         insert hold position of the tape cassette 1 into the
upper surface of the cassette part 4 of the tape     cassette holder 35 in
which the reel drive shaft cassette 1 for resiliently thrusting and
supporting  insertion openings 12, 13 and the recesses 64 on the tape
cassette 1. The support member 71 is       the bottom plate 60 are in
register with each other resiliently formed so as to project from one rear
20  to enable the reel drive shafts 38, 39 to be en- side of the upper
plate 63 by forming a pair of slits  gaged with the tape reels 5, 6. 72, on
the rear side of the upper plate 63. The         When the reel drive shaft
insertion openings foremost part of the support member 71 is pro-       12,
13 are opened for insertion and holding of the vided with an engaging
projection 73 typically of   tape cassette 1, as described above, the
thrusting synthetic resin engaging with the engaging recess   25  support,
member 71 thrusts against and supports 32 on the upper surface of the
cassette part 4. The    the tape cassette 1, with the end engaging projec-
projection 73 is provided at a position of engage-  tion 73 engaging in the
engaging recess 32 on the ment with the recess 32 only when the tape cas-
upper surface of the cassette part 4. Therefore, the sette 1 is inserted
and held in the cassette holder  tape cassette 1, inserted into the
cassette holder 35 as the closure plate 14 is retained by the slide   30
35, is held by the support member 71, as the control lugs 66 and the
cassette part 4 performs a   cassette part 4 is thrust and supported on
both relative movement with respect to the closure plate  sides thereof by
the pair of cassette thrusting and 14 to expose  the reel drive shaft
insertion openings  supporting members 68 and at the transverse cen- 12 and
13.                                          tre thereof by the engaging
thrust support member The tape cassette 1 is inserted from the side of  35
71. As a result, the tape cassette 1 is inserted and the front lid 10 into
the above-described cassette   held in a stable state, since the tape
cassette 1 is holder 35, as shown in Figure 3. As the tape
prevented from  floating in the vicinity of the centre cassette 1 is
inserted in the direction of an arrow A  of the cassette holder 35 and is
brought into in- in Figure 3 along the bottom plate 60 of the cas-   timate
contact with the bottom plate 60 after cor- sette holder 35, the tape
cassette 1 is guided by   40  rection of any deformation of the tape
cassette 1. the side plates 61 and 62 of the cassette holder 35  Above all,
the cassette holder 35 provides for hold- with respect to the transverse
inserting position,  ing of the tape cassette 1 with the engaging recess
until it is clamped by the bottom plate 60 of the    32 on the upper
surface of the cassette part 4 cassette holder 35 and the pair of cassette
thrust-  interengaging with the engaging projection 73 at ing support
members 68. as shown in Figure 3. As   45  the end of the engaging thrust
support member 71, the tape cassette 1 is inserted further into the     so
that the insert and hold position of the tape interior of the cassette
holder 35 in the direction of  cassette 1 is regulated accurately while the
tape the arrow A, the ribs 67 on the bottom plate 60 are.  cassette 1 is
prevented from accidental dropping to guided, by the recesses 20 of the
closure plate 14   provide for reliable holding of the tape cassette 1. of
the tape cassette 1 to raise the lock member 21   60  The cassette holder
35 into which the tape retaining the closure plate 14 to release the reten-
cassette 1 is inserted and held is mounted as tion of the closure plate 14
at the position in which  shown in Figures 2, 5 and 6, as slide guide
support the reel drive shaft insertion openings 12, 13 are   pins 74, 75
formed on the upper edge  sides of closed. Following release of the
retention of the    each of the side plates 61, 62 are inserted into and
closure plate 14, the slide control projections 66 at  55  supported by
slide guide slots 78, 79 in each of the rear side of the bottom plate 60
abut on the     supporting side plates 76, 77 provided on opposite lugs 15
formed at the forward side of the closure    sides of the chassis 36. 
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349 293 B1                   12 The slide guide slots 78, 79 are formed in
the    Referring to Figure 2. the slide guide frame 40 shape of a letter L,
as shown in Figure 2, by     is connected to the supporting side plates 76.
77 horizontal slide guide slot sections 78a, 79a formed  by a pair of
opening/closing arms 91, 92, having its from the front end sides of the
supporting side  centre portion supported by a pivot shaft 90 so that
plates 76, 77 towards the inner mid portion and   5   the slide guide frame
40 may perform a positive vertical slide guide sections 78b, 79b formed
verti-  reciprocating sliding movement while being main- cally downwardly
from the inner side ends of the  tained in the horizontal position with
respect to the slot sections 78a, 79a. The cassette holder 35,   chassis
36. The arm 91 has its one end pivotally having the slide guide support
pins 74, 75 inserted  supported by a fixed supporting shaft 94 provided
into and supported by the above guide slots 78, 79,  10  on an attachment
supporting piece 93 formed on is shifted in the horizontal direction
between a first  the front side upper surface of the other supporting
position enabling the insertion and removal of the  side plate 77 by
bending as shown in Figure 2. The tape cassette 1 and a second position in
which the  arm 91 is formed at the other end with a depending reel drive
shaft inserting openings 12, 13 in the  guide shaft 95 which is engaged in
an elongate bottom surface of the tape cassette 1 are in regis-  15
aperture 97 formed In a bent piece 96 integral with ter with the reel drive
shafts 34, 35 and in the  the upper edge of the side plate 83 of the slide
vertical direction of engaging and disengaging the  guide frame 40. The
elongate aperture 97 has its tape reels 5 and 6 with respect to the drive
shafts  long axis lying orthogonally to the shifting direction 34 and 35,
as the slide guide support pins 74, 75  of the slide guide frame 40. The
other arm 92 are shifted and guided from the forward end sides  20
interconnects the slide guide frame 40 and the of the horizontal guide slot
sections 78a, 79a to the  support side plate 76 having its one end
pivotally vertical guide slot sections 78b, 79b of the slide  supported by
a fixed support shaft 99 provided on guide slots 78, 79.
a mounting shaft support 98 formed on the upper The above-described
shifting of the cassette   edge of the slide guide side plate 84 of the
slide holder 35 in the horizontal and vertical directions   25  guide frame
40 by bending, and by having its other under the guidance of the slide.
guide slots 78.79  end formed with a depending guide shaft 100 en- is
performed by the reciprocating movement of the  gaging in an elongate
aperture 102 formed in a slide guide frame 40 supported for horizontal
recip-  bent piece 101 formed at the upper edge of the rocating sliding
movement by means of the recip-  forward side of the support side plate 76.
The rocating sliding movement of the supporting side   so  elongate
aperture 102 has its long axis lying in a plates 76, 77. As shown in
Figures 2 and 5, the   direction orthogonal to the shifting direction of
the slide guide frame 40 provided for shifting the cas-  slide guide frame
40. sette holder 35 has the shape of a letter U and is    The
opening/closing arms 91, 92, each having formed on its one side with a
depending rack gear  one end supported by the respective fixed support-
attachment side plate 83 and on its other side with  as  ing shafts 94, 99
and having the guide shafts 95, a slide side plate 84, these being joined
together  100 at the other ends engaged in the apertures 97, by an upper
plate 80. A rack plate 82, formed on  102, are operated for opening/closing
about the its  one side with a rack gear 81 to which drive  pivot 90 as
centre, as the guide shafts 95, 100 are power is transmitted from the drive
motor 37, is   slidingly guided by the apertures 97, 102, with the slidably
attached to the side plate 83. On the inner  40  ends thereof pivotally
supported by the fixed shafts surface facing the slide side plate 84 of the
rack  94, 99 as the fixed supporting points. The slide gear attachment side
plate 83 is mounted a slide  guide frame 40, thus connected to the support
side guide block 87 of synthetic resin in which there are  plates 76, 77 by
the opening/closing arms 91, 92 in longitudinally formed a pair of slide
guide slots 86  turn each supported at one end by the fixed sup- engaged by
a pair of slide guide pins 85 provided   45  port shafts 94, 99, is
slidingly reciprocated parallel on the.supporting side plate 76 of the
chassis 36. A  to the chassis 36 with the side of the fixed support pair of
slide guide slots 89 are formed longitudi-  shafts 94, 99 as the slide
reference. nally in the slide guide plate 84, these slots 89   The cassette
holder 35 is supported by the being engaged by a pair of slide guide pins
88    slide guide frame 40, and therefore is reciprocatin- provided on the
other supporting side plate 77 of  50  gly supported with respect to the
chassis 36, so the chassis 36. The slide guide frame 40 is moun-  that the
cassette holder 35 may be moved both ted for bridging between the
supporting side plates  horizontally and vertically to follow the
reciprocat- 76 and 77, with the slide guide pins 85 engaging  ing sliding
of the slide guide frame 40. Thus the with the slide guide slots 86 formed
in the slide  cassette holder 35 is supported by the slide guide guide
block 87, and with the slide guide pins 88   55  frame 40 so that it is
moved in the horizontal engaging in the slide guide slots 89 formed in the
direction between the first position of enabling the 



slide side plate 84.                              insertion and removal of
the tape cassette 1 shown in Figures 1, 5 and 6 and the second position in
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drive shaft insertion openings 12, 13  guide frame 40 must be shifted in
the reciprocating on the bottom side of the tape cassette 1 and the
direction shown by the arrow B in Figures 7 and 8, reel drive shafts 38, 39
are in register with each  and the cassette holder 35 must be lowered to-
other as shown in Figures 7 and 8, and in the     wards the tape cassette
attachment position, with vertical direction for engagement and disengage-
5   the slide guide support pins 74, 75 being guided in ment of the tape
reels 5, 6 with the reel drive   the vertical slide guide slot sections
72b, 73b of the shafts 38, 39 as shown in Figures 8 to 11.        slide
guide slots 72, 73. To this effect, the inclined The slide guide block 87
and the slide side   cam slots 105, 106 are formed with a predeter- plate
84 of the slide guide frame 40 are formed   mined angle of inclination from
the upper towards with a pair of inclined cam slots 105 and another  10
the lower edges of the slide guide block 87 and the pair of inclined cam
slots 106  as shown in Figures  slide side plates 84, through the height
range of 2, 5 and 6. The cassette holder 35 is supported by  the vertical
guide slot sections 72b, 73b, as shown the slide guide frame 40 so as to be
shifted hori-  in Figures 5 and 6. The inclination angle of these zontally
and vertically, as discussed hereinabove,  cam slots 105, 106 corresponds
with that of the by the foremost parts of the slide guide support  is
oblique side of an isosceles triangle having the pins 74, 75 inserted in
the slide guide slots 78, 79  height of the slot sections 72b, 73b at its
one side, formed in the support side plates 76, 77 being    and is selected
so as to lower the cassette holder engaged in the inclined cam slots 105,
106.       35 towards the tape cassette attachment position While the
paired opening/closing arms 91, 92   as the slide guide frame 40 is
reciprocated through are opened as shown in Figures 7 and 9, and while  20
the height of the vertical guide lot sections 72b, the slide guide pins 85,
88 are reciprocated along  73b. the direction shown by an arrow B shown in
Fig-      A cam surface 108 for opening/closing a lid ures 1 and 6 within
the extent of the slide guide  opening/closing arm 107 pivotally mounted on
the slots 86, 89, the slide guide frame 40 shifts the  supporting side
plate 77 is formed on the forward cassette holder 35 from the first
position ..of en-  25  lower edge of the slide side plate 84 of the slide
abling the insertion and removal of the tape cas-  guide frame 40 for
pivoting the lid opening/closing sette 1, shown in Figures 1 and 6, in
which the   arm 107 which is arranged for opening/closing the cassette
holder 35 is advanced with respect to the  opening/closing  lid  arranged
in  turn  for chassis 36, to the second position of registry of the
opening/closing the tape cassette insertion and re- reel drive shaft
insertion openings 12, 13 on the   30  moval opening formed on the forward
side of the bottom surface of the tape cassette 1 inwardly of  outer casing
of the tape cassette 1. The lid the chassis 36 with the reel drive shafts
34, 35, as  opening/closing arm 107 is rotatably supported by shown in
Figures 7 and 8, as the slide guide      the support side plate 77 and is
rotationally biased support pins 74, 75 are guided along the slide    by a
tension spring 1 09b so that an engaging pin guide slots 78, 79, at the
same time that the slide   35  107a projectingly mounted at the proximal
side of guide, frame 40 also lowers the cassette holder 35  the arm 107 is
brought into pressure engagement in the second position into engagement
with the   with the cam surface 108. The lid opening/closing reel drive
shafts 34, 35. Thus, when'the slide guide  arm 107 is rotationally actuated
by the engaging frame 40 is moved to a position advanced with   . pin 107a
being moved on the cam surface 108 by respect to the chassis 36 in which,
with the   40  the reciprocating movement of the slide guide
opening/closing arms 91, 92 being open, the slide  frame  40, thereby
opening  or closing  the guide pins 85, 88 are positioned towards the inner
opening/closing lid for opening/closing the tape ends of the slide guide
slots 86, 89, the cassette  cassette inserting/removal opening. holder 35
is supported at the first position in which  The slide guide frame 40,
reciprocatingly the slide guide support pins 74, 75 are positioned   45
driven with respect to the chassis 36 to effect the at the forward side of
the slide guide slots 78, 79.  shifting of the cassette holder 35, is
actuated for The inclined cam slots 105, 106 are designed   reciprocation
by the driving electric motor 37 so that, when the slide guide frame 40
and. the   mounted to. the lower edge of the chassis 36 as cassette holder
35 are in the first position shown in  shown in Figure 5. Figures 1 and 6,
the slide guide support pins 74,  50  The driving motor 37 and the slide
guide frame 75 are engaged at the upper edges of the cam      40 are
interconnected, as shown in Figure 5, by an slots 105, 106 so that this
engaging state is main-  intermediate gear 112 meshing with a worm gear
tained during the time when the cassette holder 35  111 mounted on an
output shaft 110 of the driving is shifted from the first position to the
second  motor 37 and with the rack gear 81 of the rack position shown in
Figures 7 and 8 to effect the   55  plate 82 provided on the outer lateral
side of the 



shifting in unison with the slide guide frame 40.  rack gear attachment
side plate 83 of the slide Thus, after the cassette holder 35 has reached
the  guide frame 40. The intermediate gear 112 is second position shown in
Figures 7 and 8, the slide  formed by a large diameter bevel gear 113 and a
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diameter pinion 114 integrally and coaxially  returning direction shown by
an arrow F in Figure connected, as shown in Figure 12, with the bevel   5,
the resulting driving force is transmitted to the gear 113 meshing with the
worm gear 111 and the    slide guide frame 40 by means of the first
limiting pinion 114 meshing with the rack gear 81 for       spring 121 for
biasing and shifting the rack plate interconnecting the worm gear 111 and
the rack   5   82. gear 81.
The starting and stopping of the driving motor The rack plate 82 is
attached to the rack gear  37 for reciprocating the slide guide frame 40 is
attachment side plate 83, as shown in Figure 12,   effected by a return
position sensor switch 128 and by means of a rack supporting plate 115
supported  a tape cassette attachment sensor switch 129, pro- on the outer
lateral side of the rack gear attach-  10  vided on one side of the chassis
32 as shown in ment side plate 83.                                Figures 5
and 11. The return position sensor switch The rack supporting plate 115
supporting the    128 is provided at a position in which a thrust piece
rack plate 82 is supported by a pair of support pins  128a is thrust by a
switch actuator 126 when the 116 on the rack attachment side plate 83
passing   slide guide frame 40 is positioned at the forward through
engaging guide openings 117 each having   15  side of the chassis 36 after
shifting the cassette its long diameter arranged in the longitudinal direc-
holder 35 to its first position, as shown in Figures tion, and is connected
to and supported by the     1, 5 and 6. The tape cassette attachment
position side plate 83 as it is biased in the direction shown  sensor
switch 129 is mounted at a position such by an arrow C in Figures 5 and 12,
or in the       that a thrust piece 129a is thrust by the switch returning
direction of the slide guide frame 40, by   20  'actuator 126 when the
slide guide frame 40 is at its means of a first limiting coil spring 120
installed  retracted position shown in Figures 9, 10 and 11 in under
tension between a first retainer 118 on the  which it is positioned
inwardly of the chassis 36 side plate 83 and a second retainer 119 on the
after lowering the cassette holder 35 to its tape upper edge of the rack
supporting plate 115. The   attachment position. When the tape cassette 1
is bias shift position of the rack supporting plate 115   25  inserted into
and held in the cassette holder 35, is regulated by the rear edge of a
rectangular cut-  with the slide guide frame 40 at the return position, out
opening 123 in the planar surface of the sup-  the slide guide frame 40 is
shifted slightly inwardly porting plate 115 being retained by a third
retainer  as will be later described, and the thrusting by the 122 on the
side plate 83 retaining one end of a    thrusting piece 128a of the switch
128 by the second limiting spring 121 biasing the rack plate  30  switch
actuator 126 is released, so that the driving 82. The rack plate 82 is
supported in the manner of  motor 37 starts to be driven in the forward
direction overlying the rack supporting plate 115, as the    for shifting
the slide guide frame 40 forwards. As ends of the supporting pins 116
supporting the     the slide guide frame 40 is shifted forwards by this
rack support plate 15 are inserted into respective  driving of the motor
37, the cassette holder 35 Is engagement guide openings 124 each having the
35  lowered to the tape cassette attachment position, long axis In the
longitudinal direction. The rack  and the tape cassette inserted and held
in the plate 82 is biased in the direction shown by an    cassette holder
35 is attached in the tape cassette arrow D in Figures 5 and 12 . which is
the reverse  attachment position, as shown in Figure 10; it is of the bias
shift direction of the rack support plate  then sensed that the thrust
piece 129a of the tape 115, that is the forward direction of the slide
guide   40  cassette attachment position sensor switch 129 is frame 40, by
the second limiting spring 121 in-    thrust by the switch actuator 126 and
thus brought stalled under tension between a third spring 122 at  to its
retracted position, the driving of the driving a rectangular cut-out 82a in
the planar surface of  motor 35 then being terminated. At this time, the
the rack plate 82 and a spring retainer opening 125  slide guide pins 85,
88 abut on the foremost part of in the rack plate 82, as well as being
connected to  45  the slide guide slots 86, 89, as shown in Figures 10 the
rack gear attachment side plate 83 by means    and 11, so that the shifting
of the slide guide frame of the rack support plate 115, such that the end
of  40 is regulated in the forward direction. When an the rack plate 82 in
the bias shift direction from the  eject button (not shown) provided on the
main second limiting spring 121 abuts on a retainer 27  body of the
apparatus is actuated while the slide at one end of the rack supporting
plate 115.  50  guide frame 40 is at the retracted position after the As
the driving motor 37 is rotationally driven to  cassette holder 35 is
lowered to the tape cassette reciprocate the slide guide frame 40 in the
direc-  attachment position, the driving motor 37 is driven tion shown by
an arrow E in Figure 11, the result-  in reverse to return the slide guide
frame 40 to- ing drive power is transmitted to the slide guide  wards the
return position. It is then sensed that the 



frame 40 by means of the first limiting spring 120   55  thrust piece 128a
of the tape cassette attachment for biasing the rack support plate 112 by
means of  position sensor 128 is thrust and brought to its the rack plate
82. As the drive motor 37 is driven  retracted position by the switch
actuator 126, and so as to shift the slide guide frame 40 in the     the
driving of the motor 37 is therefore terminated. 9    17
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85, 88 abut on the  upper surface of the other support side plate when rear
ends of the slide guide slots 86, 89, as shown  the slide guide frame 40 is
at the forward side of in Figures 10 and 11, to regulate the movement of
the chassis 36 after having shifted the cassette the slide guide frame 40
in the returning direction.  holder 35 to the first position. The mating
thrust When the driving motor 37 has been drive:!   5   section 132
comprises a semi-cylindrical section of without being stopped immediately
after the slide  synthetic material secured to the lower surface at guide
frame 40 has reached the retracted position  the end of the cassette
insertion sensor plate 131. with the cassette holder 35 having been lowered
to  The tape cassette insertion sensor plate 131 has its the cassette
attachment position, the rack plate 82  proximal side secured by a set
screw 136 to the is rendered in alignment with the rack supporting   to
end of a spring plate 137 attached to the lower side plate 115, as shown by
the phantom line in Figure  of the connecting top plate 80 so that it is
biased to 11, and is shifted with respect to the slide guide  turn about a
support point established by the set frame 40, while expanding the first
limiting spring  screw 136 in such a manner that the mating thrust 121, to
prevent overloading of the slide guide     section 132 will protrude into
the inside of the frame 40. When the driving motor 37 is driven   is
cassette holder 35. Thus, when the slide guide without being stopped
immediately after the slide  frame 40 is at the forward side of the chassis
36 guide frame 40 has reached the forward end of the  having shifted the
cassette holder 35 to the first chassis 36, with the cassette holder 35
having     position, the tape cassette insertion sensor plate been shifted
to the first position, the rack plate 82  131 thrusts and biases the
locking member 134 is shifted with respect to the slide guide frame 40,  20
upwards, as shown in Figure 1, into engagement as shown by the phantom line
in Figure 5, while     with the locking section 133 to lock the forward
expanding the second limiting spring 21, to prevent  shifting of the slide
guide frame 40 with respect to overloading of the slide guide frame 40.
When the  the supporting side plate 77. driving motor 37 is driven further
after the slide     The mating thrust section 132 of the tape cas- guide
frame 40 is moved to the retracted position   25  sette insertion sensor
member 131 is provided at a or to the forward end position of the chassis
36,  position such that it is thrust upwards only by the and when the
driving motor 37 is completely step-  tape cassette 1 inserted and held in
the cassette ped after the rack plate 82 has been shifted with  holder 35
with the reel drive shaft insertion open- respect to the slide guide frame
40, the rack plate  ings 12, 13 being opened. That is, the mating 82 is
biased and shifted to its return position by the   30  thrust section 132
is provided at a position more first or second limiting springs 121 or 122.
The   inward in the main body of the apparatus than the intermediate gear
112 is also rotated in the return  position at which the slide control
projections 66 of direction by this movement of the rack plate 82 in  the
cassette holder 35 abut the lugs 15 of the the returning direction, to
prevent so-called tighten-  closure plate 14 to control the shifting of the
clo- ing caused by nipping of the bevel gear 113 to the   35  sure plate
14. Thus only when the closure plate 14 pinion 111.
has shifted with respect to the cassette part 4 so In order to provide
protection for the tape cas-  that the reel drive shaft insertion openings
12, 13 sette 1 and the reel drive shafts 38, 39 on the tape  are opened
completely can the tape cassette arrive recorder and to provide for
positive attachment to  at the mating thrust section 132. the tape cassette
attachment position, there is also   40  The insertion of the tape cassette
1 may be provided a tape cassette Insertion holding sensor  sensed by the
above-described tape cassette in- unit for enabling the shifting of the
slide guide  sertion holding sensor plate 131 in the following frame 40
only when it is detected that the tape    manner. Assuming that with the
slide guide frame cassette 1 has been inserted and is held in the    40 at
the forward side of the chassis 36 and the cassette holder 35 while the
closure plate 14 is  45  cassette holder 35 shifted to the first position
as shifted and the reel drive shaft insertion openings  shown in Figure 1,
the tape cassette 1 is intro- 12, 13 are open.
duced from the  side of the front lid 10, with the ribs Referring back to
Figure 2, this tape cassette  57 of the bottom plate 60 of the cassette
holder 35 insertion holding sensor unit comprises a tape  cas-  engaging in
the recessed grooves 20, until the lugs sette insertion sensor plate 131
attached to the   so  45 at the end of the closure plate 14 abut on the
lower surface of the supporting top plate 80 of the  slide control
projections of the bottom plate 10. At slide guide frame 40 towards the
slide side plate  this time, the mating thrust section 132 slightly 84. The
sensor plate 131 is provided at its end with  abuts on the forward end on
the upper surface of 



a mating thrust section 132 thrust by the upper    the cassette part 4.
However, at this time, the surface of the tape cassette 1 inserted into the
55   mating thrust section 132 only abuts on the cas- cassette holder 35,
while being also provided on its  sette part 4 without being thrust by the
cassette one side with a projecting locking member 134      part 4.
engaging in a recessed locking section 133 on the 10    19
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inserted a  wards the tape cassette attachment position, the predetermined
amount into the inside of the cas-  thrust section 144 abuts on the lower
end edge of sette holder 35 with respect to the closure plate 14  the front
lid 10 of the tape cassette 1 to turn the for opening the reel drive shaft
insertion openings  front lid 10 in its opening direction against the bias
12, 13, the mating thrust section 132 is thr[err] by   5   of-the torsion
coil spring 11. the upper surface of the cassette part 4, the tape
Referring to Figure 15, the other lid opening cassette insertion sensor
member 131 being        member 142 is an L-shaped plate provided at its
rotationally actuated upwardly along an arrow  G  end with a thrust section
145 abutting on the other shown in Figure 14 against the bias of the spring
lower edge of the front lid 10 of the tape cassette 1 plate 137. It is only
when the reel drive shaft  10  so  as to rotate the lid 10, and is
pivotally mounted insertion openings 12, 13 are opened completely   with
the proximal side thereof being supported on a that the locking member 134
of the sensor plate   pivot shaft 146 provided on a lower position of a 131
is disengaged from the locking section 133 on  mounting plate 140 of the
chassis 36. The lid- the support side plate 77 provided on the chassis
opening member 142 is connected to a rotating 36. In other words, when the
reel drive shaft inser-  is  plate 147 which is rotated by an inner slide
guide tion openings 12, 13 are not opened completely,   supporting pin 75
arranged to support the cassette the tape cassette insertion sensor plate
131 is   holder 35 by the mounting plate 140 when the turned only slightly
without the locking member   cassette holder 35 is lowered. That is, the
lid 134 being disengaged from the locking section     opening member 142 is
connected to the rotating 133. Thus the slide guide frame 40 cannot
inadver-  20   plate 147 with a guide pin 148 on the one side tently be
brought to its reciprocating state, and is  inserted and engaged in an
elongate aperture 149 not moved forwardly.
formed on the main surface of the plate 147. The When the slide guide frame
40 is unlocked and  lid opening member 142 is pivoted about the pivot its
forward movement is enabled, such forward     shaft 146 as the plate 147 is
rotated and the guide movement of the slide guide frame 40 allows the   25
pin 148 is slid and guided within the aperture 149. cassette guide frame 40
to be shifted towards the  The plate 147 is rotatably mounted with one side
of tape cassette attachment position of the cassette  the proximal side
thereof pivotally mounted to a holder 35.  That is, the forward movement of
the  , pivot shaft 150 on the outer upper edge of the slide guide frame 40
is enabled when the tape     other supporting side plate 77. The plate 147
is cassette 1 is inserted and held in the cassette  30  biased in the
direction of an arrow H shown in holder 35, with the reel drive shaft
insertion open-  Figure 15 by a torsion coil spring 151 so that a ings 12,
13 being opened.                         mating rotating section 154 on one
lateral side Is The main body of the tape recorder is provided  positioned
in the shifting trajectory of the slide with a front lid opening unit
arranged to open the  guide support pin 75. The torsion coil spring 151 is
front lid 10 of the tape cassette 1 against the bias  35  wound about the
pivot shaft 150 and has one arm of the torsion coil spring 11 in operative
association  section 151a retained by a spring retainer 152 at with the
attachment operation of the tape cassette  the upper edge of the mounting
plate 140 while 1 in the tape cassette  attachment position. The  having
its other arm 151b retained by a spring pin front lid opening unit is made
up of a pair of lid  153 provided on the plate 147. The other lid open-
opening members 141, 142 arranged to rotate the   40  ing member 142
connected to the rotating plate front lid 10 of the tape cassette 1
inserted Into the  147 is biased to be turned by the rotary biasing of
cassette holder 35 in the opening direction when  the rotating plate 147 so
that the end thrust section the cassette holder 35 is shifted by the slide
guide  145 is extended in the descending direction of the frame 40 from the
first position to the second    cassette holder 35 to face the lower edge
of the position and the slide guide frame 40 is further  45  front lid 10
of the tape cassette 1. As the cassette moved forwards to lower the
cassette holder 35    holder 35 is lowered from the second position towards
the tape cassette attachment position. As  shown in Figure 8 towards the
tape cassette attach- shown in Figures 2 and 6, these lid opening mem-
ment position shown in Figure 10, the mating rotat- bers 141, 142 are
provided on the chassis 36,     ing section 154 is thrust by the slide
guide support- facing towards the cassette holder 35 when [err]   50  ing
pin 75 with the rotating plate 147 being turned towards the tape cassette
attachment position.   in the direction opposite to the direction shown by
The lid opening member 141 is fixedly moun-    the arrow H in Figure 15
against the bias of the 



ted to the chassis 36 in such a manner that a thrust  spring 151. When the
plate 147 is turned, the lid section 144 provided at the end side will face
the  opening member 142 is turned in the direction lower edge of one side
of the front lid 10 of the   55  shown by an arrow I in Figure 15 which is
opposite tape cassette 1 inserted and held in the cassette  to the rotating
direction of the lid 10, as the pin 148 holder 35 when at the
aforementioned second posi-  is guided in the aperture 149, the thrust
section tion. When the cassette holder 35 is lowered to-  145 turning the
lid 10 against the bias of the torsion    21                EP 0 349 293 B1
22 coil spring 11 to open the front side of the cassette  The rotating
lever 160 is pivotally mounted, as part 4 as shown in Figures 10 and 17.
shown in Figures 1 and 18, with its proximal side Although the lid opening
member 141 is se-     pivotally supported by a supporting shaft 170 of a
cured to the chassis 36, it may also be turned in  supporting member 169 on
the upper rear side of operative association with the descent of the cas  5
the supporting side plate 76 attached to the chas- sette holder 35, in
similar manner to the other lid-  sis 36. The lever 160 is biased by a
tension spring opening member 142.                               168,
biasing the cassette thrusting lever 157, so The tape recorder is provided
with a tape cas-  that the lever is biased for rotation about the sup-
sette discharge unit for projecting the tape cassette  porting shaft 170
and in a direction opposite to the 1 out of the cassette holder 35 to the
removal  10  direction shown by an arrow K in Figure 1. Thus position in
the course of the cassette eject opera-  the rotating lever 160 Is
connected to the cassette tion during which the cassette holder 35 holding
thrusting lever 157, by the guide pin 158 of the the inserted tape cassette
1 therein is shifted from  cassette thrusting lever 157 being engaged with
the tape cassette attachment position towards the  the elongate guide slot
159, and is pivoted about first position.                              15
the supporting shaft 170 by the guide pin 158 Referring to Figures 1, 2 and
18, this tape    being moved within the guide slot 159 with the cassette
discharge unit is provided with a cassette  shifting of the cassette
thrusting lever 157. thrust lever 157 reciprocatingly supported on the
The cam lever 163 is rotatably mounted to the slide guide chassis 40 with a
cassette thrust sec-  lower surface of the rotating lever 160, with the
tion 156 facing the midportion on the rear side   20  cam follower 161
engaging in an arcuate guide facing the tape cassette insertion opening 35a
on  groove 171 formed in the lever 160 and with its the front side of the
cassette holder 35, a rotating  proximal side pivotally supported by a
supporting lever 160 rotatably supported by the chassis 36   shaft 172
provided on the rotation lever 160. The and connected to the cassette
thrusting lever 157  cam lever 163 is urged to be turned in a direction
with a guide pin 158 on the cassette thrusting lever  25  of abutting the
cam follower 161 with the cam 157 engaging in a guide groove 159, and a cam
member 162 provided on the lower surface of the lever 163 carrying a cam
follower 161 and   sup-  plate.. 80 of the slide guide frame 40, or in the
ported rotatably by the rotating  lever 160, with the  direction shown by
an arrow L in Figure 1, by a cam lever 163 being biased for rotation in a
direc-  tension spring 175 installed under tension between tion for
abutting the cam follower 161 with a cam   30  a spring retainer 173 of the
rotating lever 160 and a member 162 provided on the slide guide frame 40.
spring retainer 174 of the cam lever 163. In order that the front lid 10 of
the tape cas-   The cam member 162 abutted and engaged by sette 1 held in
the cassette holder 35 will be thrust  the cam follower 161 may be formed
as a mould- stably over a wide area, the cassette thrusting lever  ing of
synthetic resin, and is mounted via a sup- 157 constituting the tape
cassette discharge unit  35  porting pin 176 to the lower side of the
connecting has the cassette thrust section 156 wide at the   supporting
plate 80 of the slide guide frame 40. forward end, so that it has the shape
of a letter U,  The cam member 161 is provided with a first cam as shown in
Figures 1, 2 and 18. The cassette     surface 177 which, when the slide
guide frame 40 thrusting lever 157 is reciprocatingly mounted in  is
reciprocated to shift the cassette holder 35 from the reciprocating
direction of the slide guide frame   40  the first position shown in Figure
1 to the second 40, with the slide guide pins 165 on the lower side
position shown in Figure 7, thrusts the cam follower of the connecting
support plate 80 of the slide   161, rotates only the cam lever 163 against
the guide frame 40 engaging in the longitudinally ex-  bias of the tension
spring 175, and releases the tending slide guide slots 164 so that the
cassette  abutting engagement in the process of lowering the thrust section
156 faces the midportion of the cas-  45  cassette holder 35 towards the
tape cassette at- sette holder 35. The cassette thrusting lever 157 is
tachment position after the slide guide frame 40 biased to be shifted in a
direction away from the  has shifted the cassette holder 35 to the second
cassette holder 35 or in a direction shown by an  position. The first cam
surface 177 is formed as an arrow J in Figures 1 and 18 by a tension
spring  inclined cam surface inclined at a predetermined 168 retained
between a spring  retainer 166 on  the   so  angle in the reciprocating
direction of the slide rear side of the plate 80 of the slide guide frame
40  guide frame 40. The cam member 162 is also and the spring retaining
opening 167 on the front  provided with a second cam surface 178 which is 



side of the cassette thrusting lever 157. The cas-  arranged to bring the
cam follower 161 into pres- sette thrust section 156 is held at this time
at a  sure engagement with the cam member during the predetermined distance
from the front side of the   55  time that the cassette holder 35 with the
slide tape cassette 1 so as not to thrust the tape cas-  guide frame 40 in
the state of having been lowered sette 1 inserted and held in the cassette
holder 35.  to the side of the tape cassette attachment position is raised
to the second position which is elevated 12    23                 EP 0 349
293 B1                    24 relative to the tape cassette attachment
position.  closed by the return spring 11 to project the tape The second
cam surface 178 is also arranged to     cassette   1   towards  the  tape
cassette rotate the cam  lever 163 in the rotational bias
insertion/removal opening 35a of the cassette hold- direction by the
tension spring 175 during the time  er 35, thus enabling the tape cassette
1 to be that the cassette holder 35 is shifted from the   5   removed via
the cassette holder 35. second position towards the first position to- turn
. When projected out of the cassette holder 35, the lever 160 towards the
cassette holder 35 in the    the tape cassette 1 provides for relative
movement direction shown by the arrow K in Figure 19 by     between the
cassette part 4 and the closure plate means of this cam lever 163. The
second cam        14 to close the reel drive shaft insertion openings
surface 178 is formed so as to be normal to the   10  12, 13. reciprocating
direction of the slide guide frame 40,   The state of attachment of the
tape cassette 1 and is of such a length as to release the engage-  to the
above-described DAT recorder is hereinafter ment of the cam follower 161
during the time that  explained. the slide guide frame 40 is returned to
shift the      In order to attach the tape cassette 1, the slide cassette
holder 35 to the first position after the cam   15  guide frame 40 is
shifted to the forward end side of lever 161 has turned a predetermined
amount.       the chassis 36, as shown in Figures 1 and 6, to In the
above-described tape cassette discharge  shift the cassette holder 35 to
the first position to mechanism, when the slide guide frame 40 is
enable the insertion and removal of the tape cas- moved forwards to shift
the cassette holder 35 from  sette 1. In this state, the locking member 134
of the first position to the second position, the first  20  the sensor
plate 131 provided on the slide guide cam surface 177 causes the cam lever
163 to be     frame 40 is engaged with the locking section 133 turned
against the bias of the tension spring 175.  formed in the other side plate
77, so that the slide At this time, the cam lever 163 is turned with the
guide frame 40 is locked against movement. The cam follower 161 being
guided by the arcuate       cassette holder 35 shifted by the slide guide
frame guide groove 171, the lever 160 is not given the   25  40 is also
maintained in the above-described first rotational bias and is maintained
in the inoperative  position. position, while the cassette thrusting lever
157 is    At this time, the tape cassette 1 is inserted into also
maintained in the inoperative position. There-  the cassette holder 35 from
the front lid side via fore, in the  course of attachment of the tape [err]
the insertion opening of an outer casing (not sette 1 to the tape cassette
attachment position,  30  shown) of the tape recorder. The tape cassette 1
the tape cassette 1 inserted and held in the cas-  inserted into the
cassette holder 35 is released sette holder 35 is not thrust in the
discharge direc-  from retention by the cassette part 4 of the closure
tion.                                    .         plate 14, with the ribs
67 engaging in the grooves During the time that the slide guide frame 40 is
20 In the closure plate 14, and is thrust and sup- returned to shift the
cassette from the second   35  ported by the cassette thrust support
members 68 position to the first position, the cam lever 163 is  and the
bottom plate 60. As the tape cassette 1 is turned in the direction of the
rotational bias by the  inserted further into the inside of the cassette
hold- tension spring 175, in the direction of an arrow L,  er 35, the lugs
15 of the closure plate 14 abut on as shown in Figures 7 and 19, so that
the cam      the projections 66 to restrict the movement of the follower
.161 is pressured on to the end in the   40  closure plate 14. As the tape
cassette 1 is inserted rotational direction of the arcuate guide slot 171.
still further into the inside of the cassette holder 35, Also the cam
follower 161 is pressured to and      the cassette part 4 is moved further
inward with engaged with the second cam surface 178, so that,  . respect to
the closure plate 14 until the insertion as the slide guide frame 40 is
shifted in the return  openings 18 in the closure plate 14 are in register
direction, the rotating lever 160 and the cam lever  45  with the reel
drive shaft insertion openings 12, 13 163 are turned as one towards the
cassette holder  on the bottom surface of the cassette part 4, there- 35 in
the direction of the arrow K in Figures 1 and  by uncovering the openings
12, 13. At this time, 19, with the supporting shaft 170 as centre. When
the engaging projection 72 at the end of the engag- the rotating lever 160
is turned in this manner, the  ing thrust support member 71 engages with
the cassette thrusting lever 157 interconnected with the   50  engaging
recess 32 on the upper surface of the rotating lever 160 with the engaging
pin 158 engag-  cassette part 4. The tape cassette 1, which has 



ing in the guide groove 159 intrudes towards the   both its sides thrust
and supported by the cassette inside of the cassette holder 35 in the
direction of  thrust support members 68 and its central portion an arrow N
in Figure 19 against the bias of the    thrust and supported by the member
71, is con- tension spring 168. The cassette thrust section 156   55
trolled with respect to the inserting and holding at the foremost part of
the cassette thrusting lever  position with respect to the cassette holder
35 by 157 thrusts the front lid 10 of the tape cassette 1  the engagement
of the projection 72 with the re- inserted and held in the cassette  holder
35 and   cess 73. In addition, when the cassette part 4 is 13    25
EP 0 349 293 B1                    26 inserted so that the projection 72 is
engaged with     During attachment of the tape cassette 1, the the recess
32, the mating thrust section 132 of the  tape attachment sensor switches
33 are thrust by sensor member 131 is thrust upwards by the cas-    the
tape cassette 1 to detect the attachment of the sette part 4. As a result
of such thrusting of the  tape cassette 1 to start the driving of the
loading section 132, the sensor member 131 is pivoted   5   motor 52.
upwards against the bias of the spring plate 137 to    As the front lid 10
is opened and the tape disengage the locking member i34 of the sensor
cassette 1 is attached at the tape cassette attach- member 131 from the
locking section 133 of the     ment position, the shift guide blocks 43, 44
of the side plate 77 to enable the shifting of the slide  loading unit
start to be shifted from the tape cas- guide frame 40. At this time, the
frame 40 is shifted   10  sette attachment position towards the magnetic
slightly in the forward direction, and the slide mem-  head device 42. The
loading operation is then ber 126 provided on the frame 40, which was
performed, taking up the magnetic tape 7 about the previously thrusting the
thrusting member 128a of  tape guide drum of the magnetic head device 42
the return position sensor switch -128, is separated  and extracting the
tape 7 to cause it to run along a therefrom to release the thrust state of
the thrusting   15  predetermined route. After termination of the load-
member 128a, and the drive motor 37 is energised   ing operation, the tape
recorder is ready for record- as a result of a signal from the return
position   ing and/or reproducing predetermined information sensor switch
128. The drive motor 37 therefore    signals. starts to drive in the
forward direction.              The state of removing the tape cassette 1
At this time, the slide guide frame 40 is moved   20  attached to the
predetermined tape cassette attach- forward in the direction shown by the
arrow B in   ment position from the tape recorder is hereinafter Figure 1.
The cassette holder 35 supported by the  explained. slide guide frame 40 is
shifted as one with the        In order to remove the tape cassette 1, the
guide frame 40 from the first position to the second  eject button provided
on the main body of the position as shown in Figures 7 and 8 in which the
25  apparatus is actuated. The loading unit is therefore reel drive shaft
inserting openings 12, 13 are in  actuated to retract the tape 7 extracted
on to the register with the reel drive shafts 38, 39. As the  predetermined
tape route into the cassette part 4. driving motor 37 is driven further in
the forward  After such retraction of the magnetic tape 7, the direction to
shift the slide guide frame 40 further in  driving motor 37 is driven in
reverse. The slide the forward direction shown in Figure 9, the cas-  30
guide frame 40 starts to be moved in the return sette holder 35 is lowered
towards the tape cas-   direction to elevate the lowered cassette holder 35
sette attachment position, as the supporting pins  towards the second
position shown in Figure 8. 74, 7, are guided within the inclined cam
grooves  During this elevation of the cassette holder 35, the 105, 106 of
the slide guide frame 40. The tape      front lid 10 of the tape cassette 1
is rotated in the cassette 1 inserted and held in the cassette holder  35
return direction by the coil spring 11 to close the 35 is  attached at the
predetermined tape cassette  front side of the cassette part 4. attachment
position with the drive shafts 38, 39       As the slide guide frame 40 is
shifted further in engaging with the tape reels 5, 6 under the restric-
the return direction after the cassette holder 35 is tion of  the
attachment position by the tape cassette  raised to the second position,
the cam lever 163 positioning pins 180.                          40
engaging the cam follower 161 with the second When the slide guide frame 40
is moved for-     cam surface 178 of the cam member 162 is pivot- wards
until the cassette holder 35 is lowered to the  ed in the bias direction of
the tension spring 175 to tape cassette attachment position, the thrusting
turn the rotating lever 160 towards the cassette member 129a of the sensor
switch 129 is thrust to  holder 35 in the direction shown by the arrow K in
terminate the driving of the motor 37 in the forward  45   Figure 19. As a
result of such turning of the rotat- direction to complete the attachment
of the tape   ing lever 160, the cassette thrusting lever 157 is cassette
1.                                        thrust towards the inside of the
cassette holder 35 As the cassette holder 35 is lowered towards   in the
direction shown by the arrow N in Figure 19, the tape cassette attachment
position, the thrust  against the bias of the tension spring 168, for
sections 144, 145 of the lid opening sections 141,  50  thrusting the tape
cassette 1 inserted and held in 



142 abut on either side on the lower edge of the  the cassette holder 35 by
the cassette thrust sec- front lid 10 of the tape cassette 1 to effect
pivoting   -   tion 156. When the tape cassette 1 is thrust in this of the
lid 10 thereby opening the front side of the  manner, the cassette part 4
is shifted towards the cassette part 4, the magnetic tape 7 extending
tape cassette insertion/removal opening 35a of the across the front side
being exposed to the outside   55  cassette holder 35, while disengaging
the end pro- to enable the extraction thereof by the loading    jection 72
of the thrusting and supporting member system.
71 from the engaging recess 32. The cassette part 4 performs a relative
movement with respect to the 14    27                 EP 0 349 293 B1
28 closure plate 14 to reach the initial state of closing  Claims the reel
drive shaft insertion openings 12, 13. The tape cassette 1 is further
thrust by the cassette  1. A tape cassette attachment device in combina-
thrust section 156 and projected via the tape cas-     tion with a tape
cassette (1) and comprising: sette insertion/removal opening 35a so that it
is   5     a cassette holder (35) to retain the tape projected at least in
part out of the outer casing via  cassette (1), which tape cassette (1)
rotatably the tape cassette insertion opening formed in the
accommodates a pair of tape reels (5, 6) hav- outer casing to enable the
tape cassette 1 to be       ing a magnetic tape (7) wound thereon and has
taken out of the cassette holder 35.                   a closure plate
(14), movable between a closed As the slide guide frame 40 is returned for
10    position covering a pair of reel drive shaft shifting the cassette
holder 35 to the first position  insertion openings (12, 13) formed at
least in shown in, Figures 1 and 6, the switch operating       the bottom
surface of the tape cassette (1) and member 126 thrusts the thrusting
member 128a of        an open position uncovering the reel drive the sensor
switch 128, as shown in Figure 5, to        shaft insertion openings (12,
13), mounted on sense that the slide guide frame 40 has reached   15  the
outer bottom surface of the tape cassette the return position and therefore
discontinue the      (1), and a pivotable lid (10) provided to open or
driving of the motor 37 in reverse thereby terminat-   close an aperture
(19) in the front of the tape ing the removal of the tape cassette 1.
cassette (1), the cassette holder (35) including As the slide guide frame
40 is moved further in    control projection means (66) on a bottom the
return direction after the cassette thrusting le-  20  plate (60) thereof,
the control projection means ver 157 has shifted the tape cassette 1 by an
(66) controlling movement of the closure plate amount sufficient to project
the tape cassette 1 out   (14) in opposition to insertion movement of the
of the cassette holder 35, the cam follower 161 is    tape cassette (1) and
shifting the closure plate disengaged from its abutment with the second cam
(14) from the closed position to the open posi- follower 178. With the cam
follower 161 thus dis-  25  tion when the tape cassette (1) is inserted;
engaged, the cassette thrusting lever 157 is re-          a slide guide
frame (40) to support the turned to its initial position retracted with
respect to  cassette holder (35) for vertical movement and the cam holder
35 under the bias of the tension        being supported for reciprocation
with respect spring 168, as shown in Figure 1                    to a.
chassis (36), the slide guide frame (40) From the foregoing, it will be
seen that an   30   being reciprocatable between a first position in
arrangement is provided in which, when the tape        which the tape
cassette (1) may be inserted cassette is inserted into the cassette holder
with    into or detached from the cassette holder (35) the reel drive shaft
insertion openings in the bottom  and a second position in which the tape
reels of the cassette part being open, the tape cassette     (5, 6) of the
tape cassette (1) are in register insertion sensor member locking the slide
guide   35   with reel drive shafts (38, 39) on the chassis frame shifting
the cassette holder by the tape cas-    (36), the cassette holder (35)
being vertically sette is lifted against the bias of the bias means to
shifted between the first position and the sec- release the locking of the
slide guide frame, there-   ond position; by enabling the shifting of the
slide guide frame to      locking and holding means (133, 134) to effect
the shifting of the cassette holder and the   40  lock and hold the slide
guide frame (40) at the attachment of the tape cassette. In this manner,
first position with respect to the chassis (36) to safe and reliable tape
cassette attachment may be      inhibit shifting of the slide guide frame
(40); realised, while protection of the mechanical por-      and tions of
the magnetic recording/reproducing ap-           sensing means (131, 132)
to sense tape paratus and the tape cassette as well as sensing of  45
cassette insertion and being operable to sense the insertion of the tape
cassette into the cassette   that the tape cassette (1) has been inserted
to holder may be achieved in a simple manner.             a determined
position in the cassette holder Since the tape cassette insertion sensor
mem-      (35), thereby releasing locking of the locking ber is actuated by
the tape cassette when the          and holding means (133,134); 



cassette part is moved relative to the closure plate  50  characterised in
that the sensing means to open the reel drive shaft insertion openings. the
(131, 132) to sense tape cassette insertion relative movement between the
cassette part and       comprises a mating thrust section (132) pro- the
closure plate and hence tape cassette thrusting    vided at a position more
inward in the appara- are not performed when, for example, the tape
tus than the position at which the control pro- cassette is inadvertently
inserted back to front, thus   55  jection means (66) of the cassette
holder (35) preventing the mistaken insertion of the tape cas-     are
provided, such that only when the closure sette.
plate. (14) has been shifted so that the reel drive shaft insertion
openings (12, 13) are 15    27                 EP 0 349 293 B1
28 closure plate 14 to reach the initial state of closing  Claims the reel
drive shaft insertion openings 12, 13. The tape cassette 1 is further
thrust by the cassette  1. A tape cassette attachment device in combina-
thrust section 156 and projected via the tape cas-    tion with a tape
cassette (1) and comprising: sette insertion/removal opening 35a so that it
is   5     a cassette holder (35) to retain the tape projected at least in
part out of the outer casing via  cassette (1), which tape cassette (1)
rotatably the tape cassette insertion opening formed in   the
accommodates a pair of tape reels (5, 6) hav- outer casing to enable the
tape cassette 1 to be    . ing a magnetic tape (7) wound thereon and has
taken out of the cassette holder 35.                   a closure plate (14)
movable between a closed As the slide guide frame 40 is returned for  10
position covering a pair of reel drive shaft shifting the cassette holder
35 to the first position  insertion openings (12, 13) formed at least in
shown in Figures 1 and 6  the switch operating         the bottom surface
of the tape cassette (1) and member 126 thrusts the thrusting member 128a
of        an open position uncovering the reel drive the sensor switch 128
as shown in Figure 5, to        shaft insertion openings (12, 13), mounted
on sense that the slide guide frame 40 has reached   15  the outer bottom
surface of the tape cassette the return position and therefore discontinue
the      (1), and a pivotable lid (10) provided to open or driving of the
motor 37 in reverse thereby terminat-   close an aperture (19) in the front
of the tape ing the  removal of the tape cassette 1.               cassette
(1)  the cassette holder (35) including As the slide guide frame 40 is
moved further in     control projection means (66) on a bottom the return
direction after the cassette thrusting le-  20  plate (60) thereof, the
control projection means ver 157 has shifted the tape cassette 1 by an
(66) controlling movement of the closure plate amount sufficient to project
the tape cassette 1 out   (14) in opposition to insertion movement of the
of the cassette holder 35, the cam follower 161 is     tape cassette (1)
and shifting the closure plate disengaged from its abutment with the second
cam       (14) from the closed position to the open posi- follower 178.
With the cam follower 161 thus dis-  25  tion when the tape cassette (1) is
inserted; engaged, the cassette thrusting lever 157 is re-          a slide
guide frame (40) to support the turned to its initial position retracted
with respect to  cassette holder (35) for vertical movement and the cam
holder 35 under the bias of the tension        being. supported for
reciprocation with respect spring 168, as shown in Figure 1      .
to a. chassis (36)  the slide guide frame (40) From the foregoing  it will
be seen that  an   30      being reciprocatable between a first position in
arrangement is provided in which  when the tape        which the tape
cassette (1) may be inserted cassette is inserted into the cassette holder
with    into or detached from the cassette holder (35) the reel drive shaft
insertion openings in the bottom  and a second position in which the tape
reels of the cassette part being open, the tape cassette     (5, 6) of the
tape cassette (1) are in register insertion sensor member locking the slide
guide   35   with reel drive shafts (38, 39) on the chassis frame shifting
the cassette holder by the tape cas-    (36), the cassette holder (35)
being vertically sette is lifted against the. bias of the bias means to
shifted between the first position and the sec- release the locking of the
slide guide frame, there-   ond position; by enabling the shifting of the
slide guide frame to      locking and holding means (133, 134) to effect
the shifting of the cassette holder and the   40  lock and hold the slide
guide frame (40) at the attachment of the tape cassette. In this manner,
first position with respect to the chassis (36) to safe and reliable tape
cassette attachment may be      inhibit shifting of the slide guide frame
(40); realised  while protection of the mechanical por-      and tions of
the magnetic recording/reproducing ap-           sensing means (131, 132)
to sense tape paratus and the tape cassette as well as sensing of  45
cassette insertion and being operable to sense the insertion of the tape
cassette into the cassette   that the tape cassette (1) has been inserted
to holder may be achieved in a simple manner.             a determined
position in the cassette holder Since the tape cassette insertion sensor
mem-       (35), thereby releasing locking of the locking 



ber is actuated by the tape cassette when the          and holding means
(133, 134) cassette part is moved relative to the closure plate  50
characterised in that the sensing means to open the reel drive shaft
insertion openings, the  (131, 132) to sense tape cassette insertion-
relative movement between the cassette part and        comprises a mating
thrust section (132) pro- the closure plate and hence tape cassette
thrusting    vided at a position more inward in the appara- are not
performed when, for example, the tape          tus than the position at
which the control pro- cassette is inadvertently inserted back to front,
thus   55  jection means (66) of the cassette holder (35) preventing the
mistaken insertion of the tape cas-     are provided, such that only when
the closure sette.                                                 plate
(14) has been shifted so that the reel drive shaft insertion openings (12,
13) are 15 1111111 111111 11111 11 1111    29                 EP 0 349 293
B1                     30 opened completely can the tape cassette (1)
wegung der Verschlul3platte (14) in Gegenrich- abut the mating thrust
section (132) to release     tung der EinfUhrungsbewegung der Bandkas- the
locking of the locking and holding means        sette (1) bewirken und die
VerschluBplatte (14) (133, 134).
aus der Schliel3stellung in die Offnungsstellung 5       verschieben, 2. A
tape cassette attachment device according              mit einem
GleitfUhrungsrahmen (40) zur to claim 1, wherein the sensing means (131.
Lagerung des Kassettenhalters (35) beil einer 132) to sense tape cassette
insertion corn-*        vertikalen Bewegung, wobei dieser GleitfUh- prises
a tape cassette insertion sensor mem-         rungsrahmen (40) seinerseits
so gelagert ist, ber (131) movably mounted to the slide guide   lo    daR
er relativ zu einem Chassis (36) eine alter- frame (40), the sensor member
(131) including        nlerende Bewegung ausflhren kann und hin- the mating
thrust section (132) to be thrust and     und herbewegbar ist zwischen
einer ersten Po- controlled by the tape cassette (1), and the
sition, in der die Bandkassette (1) in den Kas- locking and holding means
comprises a lock-          settenhalter (35) eingesetzt oder aus diesem ing
member (134) engageable with a locking   i5     entnommen werden kann. und
einer zweiten section (133) provided on a support side plate
Position, in der die Bandspulen (5, 6) der (77) on the chassis (36) movably
supporting          Bandkassette (1) mit den Spulenantriebswellen the slide
guide frame (40).                          (38, 39) auf dem Chassis (36)
fluchten, wobei der Kassettenhalter (35) zwischen der ersten 3. A tape
attachment device according to claim 1   20   und der zweiten Position in
vertikaler Richtung or claim 2, wherein the cassette holder (35)
verschiebbar ist, includes engaging thrust support means (72)
mit Verriegelungs- und Haltemitteln (133, on an upper surface thereof, the
engaging            134), mit deren Hilfe der GleitfUhrungsrahmen thrust
support means (72) being engageable in       (40) in der genannten ersten
Position relativ zu a rectangular engagement recess (32) on an   25
dem  Chassis (36) so blockiert und gehalten upper surface of the tape
cassette (1) upon          werden kann, daB ein Verschieben des Gleit-
insertion of the tape cassette (1), the tape        f~hrungsrahmens (40)
verhindert ist, cassette insertion sensing means (131. 132)
sowie mit einer Sensoreinrichtung (131, being positioned so as to be
thrust. ando'bi-        132). zum Abtasten der BandkassetteneinfUh- trolled
by the tape cassette (1) only after the   3o   -  rung, die in der Weise
tatig werden kann, daB tape cassette (1) has been inserted into the
sie feststellt, wann die Bandkassette (1) in eine cassette holder (35) and
the engagement re-          vorbestimmte Position in den Kassettenhalter
ceuss (32) has been completely engaged by the       (35) eingefUhrt ist,
und die dabel die Blockie- engaging thrust support means (72).
rung der Verriegelungs- und Haltemittel (133, !35      134) ldst,
PatentansprlOche                                            dadurch
gelkenrnzelchnet, daB die Sensoreinrichtung (131, 132) zum 1. Vorrichtung
zur Fixierung einer Bandkassette         Abtasten der
Bandfassetteneinflhrung em em- in Kombination mit einer Bandkassette (1)
gepaftes Schiebersegment (132) aufweist, das mit einem Kassettenhalter (35)
zur Halte-  40    in einer Position angeordnet ist, die Innerhalb rung der
Kassette (1), in der zwei Bandspulen       des Gerits weiter innen liegt
als die Position, (5, 6) drehbar gelagert sind, auf denen ein         an
der sich der Betatigungsvorsprung (66) des Magnetband (7) aufgewickelt ist,
und die eine        Kassettenhalters (35) befindet, so daB die an der
Aussenfliche des Bodens der Bandkas-          Bandkassette (1) nur dann an
diesem einge- sette (1) montierte VerschluBplatte (14) auf-  45    paBten
Schiebersegment (132) zum Anschlag weist, die bewegbar ist zwischen einer
SchlieB-      kommen  kann, um  die  Blockierung  der 



stellung, in der sie zwei zumindest in der Bo-       Verriegelungs- und
Haltemittel (133, 134) zu denfl~che der Bandkassette (1) ausgebildete
l6sen, wenn die Verschlufplatte (14) so ver-
Spulenantriebswellen-EinfUhrungs6ffnungen            schoben ist, daB die
Spulenantriebswellen-Ein- (12, 13) abdeckt, und einer O5ffnungsstellung,
so   f~hrungs6ffnungen (12, 13) vollst~ndig freige- in der sie die
Spulenantriebswellen-EIvflih-         geben sind. rungsoffnungen (12, 13)
frelgibt, sowie ein- schwenkbare Klappe (10) zum  i5ffnen und         2.
Vorrichtung zur Fixierung einer Bandkassette Schlieien einer Offnung (19)
in der Vorderseite      nach Anspruch 1, be! der die Sensoreinrich- der
Bandkassette (1), wobei an einer Boden-   5s     tung (131, 132) zum
Abtasten der Bandkasset- platte (60) des Kassettenhalters (35) Betati-
teneinfUhrung ein Bandkassetten-EinfUhrungs- gungsvorspr~nge (66)
vorgesehen sind, die            Sensorglied (131) aufweist, das an dem
Gleit- beim EinfUhren der Bandkassette (1) die Be-          f~hrungsrahmen
(40) beweglich montiert ist 16    31                 EP 0 349 293 1
32 und an dem  das von der Bandkassette (1)           (1) est inseree;
anzustolende und zu betatigende eingepalte             un cadre de guidage
coulissant (40) desti- Schlebersegment (132) angoordnet ist, und bei
n6 A supporter la porte-cassette (35) pour un der die Verriegelungs- und
Haltemittel ein Ver-    mouvement vertical et qui est support6 pour
riegelungsglied (134) umfassen, das mit einem    5  un mouvement alternatif
par rapport A un chAs- Verriegelungsabschnitt (133) in Eingriff bring-
sis (36), le cadre de guidage coulissant (40) bar ist, der an einer
Tr~gerseitenplatte j77) auf  pouvant se d~placer de fagon alternative entre
dem Chassis (36) ausgebildet ist, an der der       une premibre position
dans laquelle la cassette Gleitff0hrungsrahmen (40) beweglich gehalten
A h bande (1) pout 8tre ins6rde dans ou enlev~e ist.
10      du porte-cassette (35) et une deuxibme posi- tion daris laquelle
les bobines de bande (5, 6) 3. Vorrichtung zur Fixierung einer Bandkassette
de la cassette & bande (1) sont en alignement nach Anspruch 1 oder 2, bei
der der Kasset-        avec des arbres d'entrainement de bobine (38,
tenhalter  (35) an  einer  Oberselte  eine         39) sur le chassis (36).
le porte-cassette (35) Mitnehmerschieber-Trageranordnung (72) auf-  15
etant deplace verticalement entre la premibre weist, die beim Einf~hren der
Bandkassette (1)     position et la deuxieme position; mit einem
rechteckigen Mitnehmerausschnitt            des moyens de blocage et de
maintien (32) auf der Oberseite der Bandkassette (1) in     (133, 134)
destin6s & bloquer et maintenir le Eingriff bringbar ist, wobei die
Sensoreinrich-    cadre de guldage coulissant (40) dans la pre- tung (131,
132) zum Abtasten der Bandkasset-  20   mibre position par rapport au
chissis (36) afin teneinfUhrung so positioniert ist, daB sie nur
d'empecher le d6placement du cadre do gui- dann von der Bandkassette (1)
angestoBen und       dage coulissant (40); et betAtigt wird, wenn die
Bandkassette (1) in den        des moyens de ddtection (131, 132) desti-
Kassettenhalter (35) eingeflUhrt ist und die       n6s & detecter
l'insertion de cassette A bande Mitnehmerschieber-Trggeranordnung (72)
voll-  2s   et pouvant fonctionner de fagon A d6tecter quo standig in den
Mitnehmerausschnitt (32) ein-       la cassette A bande (1) a 6t% ins~rde
dans une greifen.                                           position
d6termin6e dans le porte-cassette (35), liberant ainsi le blocage des
moyens de Revendlcatlons                                         blocage et
de maintien (133,134); ... -.              30          caracterise en co
quo les moyens de de- 1. Dispositif de fixation de cassette a bande en  :,
tection (131, 132) destin6s a detecter l'inser- combinalson avec une
cassette a bande (1) et       tion de cassette & bande comportent une sec-
comportant:                                       tdon de .pouss~e
correspondante (132) prevue un porte-cassette (35) destine a retenir la
dans une position davantage A lintsrieur do cassette A bande (1), laquelle
cassette A ban-  35  I'appareil quo la position dans laquelle les de (1)
renferme de fagon rotative une pairo de     moyens de saillie de commando
(66) du porte- bobines de bando (5, 6) ayant une bande            cassette
(35) sont prdvus, de telle sorte quo la magnrtique (7) enroul~e dessus et
possbdo          cassette a bande (1) pout buter contre la sec- une plaque
do fermeture (14), mobile entre         tion de poussde correspondante
(132) afin de une position ferm~e recouvrant une paire d'ou-  40  lib6rer
le blocage des moyens de blocage et vertures d'insertion d'arbre
d'entrathement de     de maintien (133, 134) uniquement lorsque la bobine
(12, 13) formdes au moins dans ia           plaque de fermeture (14) a &t4
ddplacde de surface inf6rieure de la cassette b bande (1) et   telle sorte
quo les ouvertures d'insortion d'ar- une position ouverte d6couvrant les
ouvertures     bro d'entratnement de bobine (12, 13) sont d'insertion
d'arbre d'entraInement de bobine   45  totalement ouvertes. 



(12, 13), montde sur la surface inf6rieure ext6- rieure de la cassette &
bando (1), et un volet  2. Dispositif de fixation de cassette A bande selon
pivotant (10) prevu pour ouvrir ou former une      la revendication 1, dans
lequel les moyens de ouverture (19) a I'avant de la cassette a bande
d6tection (131, 132) destin~s A detecter l'inser- (1), le porte-cassette
(35) comprenant des   so    tion de cassette A bando comportent un 614-
moyens. de saillie de commando (66) sur une        ment de dbtection
d'insertion de cassette A plaque infrieure (60) de colui-ci, les tnoyens
bande (131) montd de fagon mobile sur le de saillie de commando (66)
commandant 'le         cadre do guidage coulissant (40), I'6l6ment de
mouvement de la plaque de fermeture (14) en         d6tection (131)
comprenant la section de pous- opposition au mouvement d'insertion de la
5S      see correspondante (132) devant 8tre pouss6e cassette a bande (1)
et d4plagant la plaque de     et commandee par la cassette a bands (1), et
fermeture (14) de la position fermee vers la       les moyens de blocage et
de maintien com- position ouverte lorsque la cassette a band.       portent
un 4l6ment de blocage (134) pouvant 17    33                EP 0 349 293 B1
34 8tre engag6 avec une section de blocage (133) prevue sur une plaque de
support lat~rale (77) sur le chassis (36) supportant de facon mobile le
cadre de guidage coulissant (40). 5 3. Dispositif de fixation de bande
selon la reven- dication 1 ou 2, dans lequel le porte-cassette (35)
comprend des moyens de support ii-. pouss6e d'engagement (72) sur une
surface superieure de celui-ci, les moyens de support  70 de pouss6e
d'engagement (72) pouvant 8tre engag~s dans un renfoncement d'engagement.
rectangulaire (32) sur une surface sup~rieure de la cassette a bande (1)
lors de l'insertion de la cassette a bande (1), les moyens de d~tec-  15
tion d'insertion de cassette a bande (131, 132) 6tant positionnes de fagon
a 8tre pousses et commandos par la cassette a bande (1) uni- quement une
fois que la cassette A bande (1) a ete inser6e dans le porte-cassette (35)
et  20 que le renfoncement d'engagement (32) a 6t6 totalement engag6 par
les moyens de support de poussee d'engagement (72). 25 30 35 40 45 50 55


