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from the coil portion, one of which has the end portion which engages an
abutment surface on a This invention relates generally to tape cas-   lid
latch element. The thus-engaged leg portion at settes, and more
particularly, is directed to im-   about its area of contact defines an
enhanced provements in tape cassettes for use in a recording    5   surface
for contacting the mating surface of the and/or reproducing apparatus, such
as video tape    abutment surface on the lid latch. Preferably, the
recorders and the like. Still more particularly, the  enchanced surface of
the leg portion is defined by invention relates to an improved coil spring
with an  a non-linear, e.g. bent, portion of the coil spring enhanced area
of contact with a latch element for   which may lie in a plane
approximately parallel to releasing a lid structure of the cassette.     10
the plane of the contacting surface on the abutment Still more
particularly, this invention relates to  surface of the latch element. In
one form, the bend an improved coil spring having a leg portion bent   may
be semi-circular lying in a plane normal to the to improve its effective
surface contact with a mat-  axis of the leg portion of the coil spring and
parallel ing surface on a lid latch element and to an en-    to the
contacting surface on the latch element. The hanced spring contact abutment
area on the lid  is  leg portions on either side of the semi-circle may
hatch element.                                      be colinear. Other
geometric shapes providing the A tape cassette for use In a conventional
video  enhanced contact are also possible, such as a tape recorder
(hereinafter referred to as a VTR) is  circular shape, triangular shape or
the like. The described in EP-A1-0179 169 (Sony Corporation)      maximum
distance of the most remote portion of which forms part of the state of the
art for this  20  the bent portion of the leg portion of the coil spring
invention by virtue of Article 54(3) EPC.           is limited by the width
of the channel which re- This document proposes a VTR cassette hous-
ceives the latch element so that the leg portion ing with a lid structure
which, when in a closed    also lies in that channel. Preferably, the leg
portion position, that is, when the cassette is not in use,  of the spring
member is bent at a short pitch. In completely encloses the tape run
extending be-   25  addition, the contact area of the abutment surface
tween the reels across an opening of the cassette   may be enlarged at
about an angle equal to the housing. This is to alleviate the problem in
the    angle subtended by the leg portion of the spring, conventional
cassette caused by the lid structure   thus to provide a secure rest for
the bent portion of only covering the outer surface of the tape run     the
spring leg. even when it is closed and allowing dust or the like   30  The
invention will be further described by way to adhere to the back surface of
the tape run as a  of non-limitative example with reference to the ac-
result of which dropouts may occur in the record-   companying drawings, in
which:- ing and reproducing of signals on the tape. In this    Fig. 1 is an
exploded perspective view, for back- document the proposed lid structure is
urged to its    ground, showing the various major components closed
position by a coil spring associated there-   35  of a prior art video tape
cassette; with, but this has given rise to difficulties in assem-  Fig. 2
is  an  enlarged  fragmentary  and bling the tape cassette.
elevational view of the video tape cassette of Accordingly, it is a primary
object of this inven-  Fig. 1 viewed from the right side of Fig. 1 and tion
to provide a structure which assures coopera-     which is shown with an
end wall portion of the tion of the coil spring and a latch element for the
40  cassette housing being broken away and in sec- lid for maintaining the
lid at its closed positon, in a  tion for more clearly illustrating a
spring; tape casssette of the type described.                  Fig. 3 is an
enlarged fragmentary exploded per- According to the present invention there
is        spective view of portions of the housing and lid provided a
magnetic tape cassette comprising a lid     structure and of a latch
element included in the structure pivotally mounted on a housing for move-
45    tape cassette of Fig. 1, and illustrating a first ment by a coil
spring from an open position expos-     stage in the assembling of such
cassette; ing a tape run to a closed position in which the lid   Fig. 4 is
a fragmentary and elevational view structure covers the tape run, said coil
spring com-   similar to that of Fig. 1, but illustrating a stage in
prising an end portion cooperating with an abut-      the assembling of the
cassette which is inter- ment end of a latch element for said lid
structure,  50  mediate the initial stage of Fig. 3 and the final or the
end portion of said coil spring including a leg    completed stage of Fig.
1; portion defining an effective area of contact with     Fig. 5 is a view
of a portion of a coil spring the abutment end of said latch element which
ef-       disengaged from a latch member in the cassette fective area in
the lateral direction is greater than-  of Fig. 1; the diameter of that
part of said leg portion which   55  Fig. 6 is a view similar to Fig. 5
showing an is in contact with said abutment end.                 improved
coil spring according to the present The coil spring, may comprise a coil
portion       invention; having angularly displaced leg portions extending
Fig. 7 is an end view, partially cut away and in 2    



3                 EP 0189 989 B1                     4 section, taken in
the direction of the arrows 7-7  than the depth of the cutout 23 measured
at the in Fig. 6;                                      middle of the
housing 11. A flange 25A with curv- Fig. 8 is a view similar to Fig. 7
showing an  ing portions depends from the top wall 17A in back alternative
orientation of a bent portion of the  of the cutout 24 and mates with a
flange 25B improved spring according to the present inven-   5   having
similar curving portions directed upwardly tion;
from the bottom wall 17B along the back edge of Fig. 9 is a plan view of
the distal end portion of  the cutout 23. When the housing portions 11A and
the spring member according to the present      11B are brought vertically
together, the flanges 25A Invention; and
and 25B mate to define a partition within the cas- Figs. 10A-1OC
respectively show  alternative   l0  sette 10 by which a space containing
the reels 12A shapes for the bent portion of the spring mem-  and 12B
within housing 11 Is isolated from the tape ber of the present Invention.
run opening and the cutout 23. Referring to the drawings Figures 1 to 5
illus-   At the opposite ends of the cutout 23, the lower trate a prior
proposal for a tape cassette 10 of a  housing portion 11B Is formed or
molded with type intended for use in a video tape recorder  15  upstanding
walls 27 and 28 directed forwardly from (VTR). The cassette 10 generally
comprises a sub-  the opposite ends of the flange 25B. The walls 27
stantially rectangular cassette housing 11 com-  and 28 are higher than the
flange 25B so as to posed of upper and lower housing portions 11A
extend from the outwardly directed surfaces of the and 11B, a pair of reels
12A and 12B rotatably     walls 27 and 28 which are spaced from the end
contained in the housing 11 in a side-by-side rela-  20  walls 19 and 20
and are formed with rounded or tion and having a magnetic tape 13 wound on
the   semi-cylindrical surface portions 29 and 30 acting reels, and a lid
assembly 14 composed of an outer  as tape guides at the opposite ends of
the tape run lid member 15 and an inner lid member 16. The lid  opening.
The bottom wall 17B has laterally spaced assembly 14 is pivotally mounted
on the housing   apart circular apertures 31A and 31 B in which hubs 11 for
movement between open and closed posi-  25  of the reels 12A and 12B,
respectively, are loosely tions. In the open position of the lid assembly
14, a  received for rotatably locating the reels in a space run of the tape
between reels 12A and 12B is      within the cassette, and through which
drive shafts exposed for withdrawal from the housing 11 and, in  or
spindles (not shown) of a VTR can convention- the closed position, the lid
assembly 14 covers or  ally engage the hubs of the reels 12A and 12B
encloses the tape run both at the back and front of  30  when the cassette
10 is operatively positioned in the tape run.
the VTR. The upper and lower housing portions 11A and     The tape
extending between the reels 12A and 11B are shown to have substantially
rectangular   12B is directed forwardly from the reels and about top and
bottom walls 17A and 17B, respectively.   the guides 29 and 30 so as to
establish the tape Flanges 18A and 18B extend along the margins of  35  run
extending across the tape run opening. The the top and bottom walls 17A and
178, respec-     walls 27 and 28 are further shown to have curving tively,
and engage each other at a plane of separa-  guide grooves 32 extending
approximately verti- tion, substantially parallel with walls 17A and 17B
cally in their inwardly directed surfaces and are when housing portions 11A
and 11B are brought     operative, as hereinafter described In detail, to
con- together vertically, that is, in a direction normal to  40  trol
pivoting movement of the Inner lid member 16 the plane of separation for
defining a peripheral  relative to the outer lid member 15 during the
structure of the housing which includes end walls  movements of the latter
between the open and 19 and 20 at the opposite relatively short ends of
closed positions of the lid assembly 14. housing 11 and a back or side wall
21 along one of    The outer lid member 15 is shown to have a the
relatively long sides of the rectangular housing.  45  front wall portion
33 which is laterally elongated to At the front or other long side of the
housing 11,  have a length substantially equal to the distance there is a
tape run opening, located between the  between the end walls 19 and 20 of
the housing front and rear lid assemblies, extending substan-  11. The
outer lid member 15 further includes a tially from one to the other of the
end walls 19 and  shallow top wall portion 34 extending from the 20, and
the bottom wall 17B has an approximately  so  upper edge of the front wall
portion 33 and having trapezoidal cutout 23 communicating with the tape  a
width smaller than the depth of the cutout 24 In run opening at the front
of the housing. The width  the top wall 17A so as to be engageable over of
the cutout 23 is smaller than that of the opening  depressed, shelf-like
extensions 35 of the top wall 22, that is, the ends of the cutout 23 are
spaced  17A at the opposite ends of the cutout 24. The inwardly from the
end walls 19 and 20. A substan-   55  member 15 also has ears 36 and 37
directed tially rectangular cutout 24 which is approximately  rearwardly
from the opposite ends of the front and as wide as the cutout 23 is formed
in the forward  top wall portions 33 and 34 and having Inwardly- porton of
the top wall 17A and has a depth smaller  directed pivot pins or trunnions
38 and 39, respec- 3    



5                 EP 0 189 989 B1                       6 tively, for
pivotally mounting the outer lid member  against the lower edge of the
front wall portion 33 15 on the end walls 19 and 20, as hereinafter     for
enclosing and protecting the tape run between described in greater detail.
When thus pivotally  the lid members 15 and 16. It will be seen that, in
connected with the housing 11, the outer lid mem-  such open position of
the lid assembly 14, the ber 15, in its closed position shown in full lines
on   5   head portion 40 of the inner lid member 16 overlies Figs. 3 and 4,
has its front wall portion 33 covering  the top portion 34 of the outer lid
member, while the front surface of the tape run, while the top wall  the
skirt portion 41 of the inner lid member extends portion 34 of the lid
member 15 extends over the  substantially parallel to the front wall
portion 33 of tape run. However, in such a closed position of the  the
outer lid member 15. Thus, in the open position outer lid member 15, the
back edge of the top wall  10  of the lid assembly 14, the end edge part
41A of portion 34 thereof is spaced substantially from the  the skirt
portion 41 is spaced substantially away longitudinal edge of the top wall
17A along the   from the free edge part of the front wall portion 33 cutout
24 so as to leave a gap therebetween which  so as to avoid any interference
with the entry or is to be filled or closed by the inner lid member 16.
withdrawal of the tape run in the space between The inner lid member 16 has
a length substan-  15  the front wall portion 33 and the skirt portion 41
as tially equal to that of the cutout 24 and includes an  the lid assembly
14 is moved to and from its elongated head portion 40 dimensioned to span
the  closed position. gap between the longitudinal edge of the cutout 24
Such movements of the inner lid member 16 and the top wall portion 34 of
the outer lid member  relative to the outer lid member 15 are effected 15
in the closed position of the latter. The inner lid  20  with respect to
pivotal movements of the outer lid member 16 also has an angled skirt
portion 41      member 15 relative to the housing 11 by means of extending
generally downwardly and forwardly from  follower pins 48 which are
directed outwardly from the head portion 40 along the length of the latter.
arms 49 at the opposite ends of the free edge part The skirt portion 41 of
the inner lid member 16 is  41A of the skirt portion 41 and which are
slidably dimensioned so that, when the lid assembly 14 is  25  engageable
in the cam or guide grooves 32 In the in is closed position with the head
portion 40    end walls 27 and 28. The illustrated shape of each spanning
and closing the gap between the longitu-  of the cam or guide grooves 32 is
selected to dinal edge of the cutout 24 and the top wall portion  ensure
that the lower edge part 41A of the skirt 34 of the outer lid member 15,
the skirt portion 41  portion 41 comes close to the lower edge of the
extends downwardly behind the tape run with the   30  front wall portion 33
only when the lid assembly 14 lower edge part 41A of the skirt portion 41
substan-  is approximately at its fully closed position for tially abutting
the lower edge portion of the front  avoiding any contact of the lid
assembly with the wall portion 33 under the tape run. Thus, the tape  tape
run during movements between the open and run is substantially enclosed and
protected within a  closed positions of the lid assembly even if there Is
space defined between the lid members 15 and 16  35  some slack in the tape
run. Furthermore, the cam in the closed position of the assembly 14 and
there  or guide grooves 32 are shaped to ensure that, in is no possibility
of dust accummulating on, or other  the open position of the lid assembly,
the wall injurious contact with, the back surface of the tape  portions 33
and 34 of the outer lid member 15 and run through the cutout 23.
the entire inner lid member 16 are disposed above Mounting lugs 42 and 43
are desirably molded   40  the plane of the top wall 17A. Thus, in the open
integrally with the top wall portion 34 of the outer  position of the lid
assembly, the space 50 between lid member 15 at laterally spaced locations
cor-  the tape run and the partition 25 is completely responding to the
ends of the inner lid member 16,  open or free of any of the portions of
the lid and are formed with holes 44 and 45 for pivotally  assembly that
might otherwise interfere with, or receiving aligned pins 46 and 47
extending from   45  limit, the upward insertion of tape loading- pins
opposite ends of an intermediate part 41B of the   through the cutout 23.
skirt portion 41. The lug members 42 and 43 are       The intermediate part
41B of the skirt portion desirably laterally resilient, while the end
surfaces  41 is desirably angled or bent toward the axis of the pivot pins
46 and 47 are oblique or slanted  defined by the pivot pins 47 and 48, as
shown, so to permit such pivot pins to be snapped into the   50  that a
forwardly opening recess is defined between respective holes 44 and 45 of
the mounting lugs.  the head portion 40 and the upper part of the skirt
Upon engagement of the pins 46 and 47 in the      portion 41 for the
reception of the top wall portion holes of the mounting lugs 42 and 43, the
inner lid  34 of the outer lid member 15 when the lid assem- member 16 is
mounted on the outer lid member 15    bly is in its open position.
Moreover, with the top for pivotal movement in respect to the latter be-
55  wall portion in the recess, the head portion 40 of tween the previously
described closed position of  the inner lid member 16 forms a smooth
inclined the lid assembly 14, in which the lower edge part  extension from
the front wall portion 33 of the outer 41A of the skirt portion 41
substantially engages  lid member 15. 4    



7                 EP 0189 989 B1                     8 Furthermore, between
the angled part 41 B and      The other leg portion 60 of the coil spring
57 is the head portion 40, the skirt portion 41 of the inner  initially or
tentatively engaged with second spring lid member 16 is preferably formed
with a rib 52    anchor 62 extending inwardly from the ear 36 be- which,
along with the angled part 41B, imparts     hind the pivot pin 38, that is,
at a location approxi- substantial rigidity to the skirt portion 41 even
5   mately diammetrically opposed from that of the though the latter may be
desirably molded with     first spring anchor 61. The spring anchor 62 also
relatively thin wall sections. By reason of such   desirably has a notch or
recess 62a in its upper substantial rigidity, if a user of the cassette 10
end surface adjacent the ear 36 for receiving the extends a finger through
the cutout 23 and presses  leg portion 60 when initially engaged by the
latter, against the skirt portion 41, such pressure will not  10  and
thereby further preventing inadvertent separa- readily bend or flex the
skirt portion in a manner to  tion of the coil spring 57 from the ear 36
during the withdraw the pivot pins from the holes 44 and 45 in  assembling
of the lid assembly 14 In respect to the the mounting lugs 42 and 43.
housing 11. Of course, the spring 57 is so shaped As shown particularly in
Fig. 3, portions 54A  that, when the coil portion 58 is disposed on the and
54B of the flanges 18A and 18B which define   15  pivot pin 38 and the leg
portions 59 and 60 respec- the forward parts of the end walls 19 and 20 are
tively bear against the anchors 61 and 62, such leg inwardly offset or
recessed to accommodate the     portions 59 and 60 are resiliently urged by
the coil ears 36 and 37 of the outer lid member 15. Such    portion 58 in
the directions of the arrows a on Fig. recessed flange parts 54A at the
opposite ends of  3, that is, in the direction for retaining leg portions
the upper housing portion 11 A are formed with  20  59 and 60 in the
notches 61a and 62a Further, at downwardly opening cutouts 55 and 56 (Figs.
2      least the notch 61 a in the anchor 62 has a lateral and 3) which are
shaped to receive and act as      dimension substantally larger than the
diameter of pivot seats for the pivot pins or trunnions 38 and  the spring
wire forming the coil spring 57 so that 39, respectively, formed on the
ears 36 and 37. it  the leg portion 60 is free to move laterally within
will be apparent that, when the housing portions   25  the notch 62a. 11A
and 11B are vertically assembled together. the    In assembling the tape
cassette 10 according seats 55 and 56 in the recessed flange parts 54A   to
this invention, the lid assembly 14 is first asso- are closed, at the
bottom, by the upper edges of  ciated with the upper housing portion 11A by
in- the corresponding recessed flange parts 54B of the  serting the pivot
pins 38 and 39 vertically upward lower housing portion 11 B, thereby to
prevent re-  30  in the recesses or seats 55 and 56, respectively. moval of
the pivotally mounted outer lid member    Then, the leg portion 60 of the
coil spring 57 Is 15 from the assembled housing 11.
manually displaced upwardly in the direction of the With this prior type of
cassette in order to urge  arrow b on Fig. 4 so as to be moved out of the
the lid assemly 14 to its closed position, the tape  notch 62a and into
engagement with a third spring cassette is further shown to include a coil
spring 57   35  anchor 63 formed on the inwardly offset or re- which is
particularly shown in Figs. 2, 3 and 4 to  cessed flange part 54A which
eventually forms part include a coil portion 58 and angularly displaced  of
the end wall 19. More particularly, and as shown leg portions 59 and 60
extending normally in sub-  in Fig. 3, the spring anchor 63 has an oblique
or stantially opposed directions from the coil portion  inclined under
surface 63a and a horizontal top 58 which resiliently resists angular
displacement of  40  surface 63b so that, during the manual movement such
leg portions relative to each other. Although  of the leg portion 60 of the
spring in the direction only a single coil spring 57 is associated with the
of the arrow b in Fig. 4 from the position indicated pivot pin 38, as
hereinafter described in detail, it  in dot-dash lines at 60' to the
position indicated in will be appreciated that a similar coil spring could
full lines, the leg portion 60 is deflected laterally by also be associated
with the other pivot pin 39.  45  the oblique surface portion 63a and then
snaps More particularly, the coil portion 58 of the coil  back to engage on
top of the surface 63b. When spring 57 is disposed on the pivot pin 38
extending  the leg portion 60 is thus engaged with the anchor from the
inner surface of the ear 36, and the leg  63, the effect of the coil spring
57 is to securely portion 59, which desirably has a downwardly bent  hold
the pivot pins 38 and 39 in the seats or end 59a, is engaged with a spring
anchor 61 which   so  notches 55 and 56, respectively, and further to hold
extends inwardly from the ear 36 between the pivot  the outer lid member 15
in Its closed position with pin 38 and the front wall portion 33 of the lid
its top wall portion 34 bearing downwardly on the member 15. The spring
anchor 61 desirably has a    shelf-like forward extensions 35 of the upper
hous- notch or recess 61a in its upper surface adjacent  ing portion 11A.
the inner surface of the ear 36 so that the leg   55   The tape cassette 10
is further shown to in- portion 59 can be engaged in such notch or recess
clude a latch element 64 mounted adjacent the end 61a for resisting inward
removal of the coil portion  wall 19 of the housing 11 and having an
engaged 58 from the pivot pin 38.                          condition shown
in full lines in Fig. 2 for locking the 5    



9                 EP 0 189 989 B1                     10 lid assembly 14 in
its closed position and a re-   the body 65 separated from the surface 72
by an leased or disengaged condition shown in dot-dash   undercut 74 is
engageable by a lower end edge 75 lines in Fig. 2 for permitting movement
of the lid  of the anchor 62 as shown in full lines in Fig. 3, for assembly
to its open position. Further, in accor-  the locking lid assembly 14 in
its closed position. dance with this invention, the coil spring 57 pro-   5
When the tape cassette 10 is operatively posi- vided for urging the lid
assembly 14 to its closed  tioned in a VTR corresponding thereto, a latch
position also acts on the latch element 64, when   release member 76 having
an oblique upper end housing portions 11A and 11B are assembled to-
edge is suitably displaced upwardly to the position gether, for urging the
latch element 64 to the     shown in dot-dash lines in Fig. 2, or otherwise
acts engaged condition thereof. More particularly, as   10  upon the lug 67
for angularly displacing the latch shown in Fig. 3, the latch element 64,
which may   element 64 to its released condition shown in dot- be suitably
molded of a synthetic resin, includes an  dash lines, and in which the nose
73 is retracted or elongated body 65 with trunnions or pivot pins 66
withdrawn from the surface 75 and out of the path projecting from the
opposite sides of its upper end  of travel of the anchor 62. Thus, the
outer lid and an actuating lug 67 projecting laterally outward  is   member
15 is released or freed for angular move- from the lower end of the body
65. The latch       ment in the direction of the arrow c in Fig. 2 from
element 64 is received in a forwardly opening     its closed position shown
in full lines to its open space 68 defined between the offset flange part
position indicated at 15'. For example, such move- 54B of the end wall 19
and an adjacent extension   ment of the lid member 15 may be effected by a
69 of the flange 18B, with the trunnions 66 being   20  suitably operated
lid opener 77 which is engagea- tumable in substantially semi-circular,
upwardly   ble from below with the lid member 15 and Is opening seats 70
formed in the upper edges of the  moved in the direction of the arrow c
after release flange part 54B and the flange extension 69. Thus,  or
disengagement of the latch element 64 from the the latch element 64
pivotally depends in the space  spring anchor or keeper 62. By reason of
the 68 with the lug 67 projecting outwardly through a   25  engagement of
follower pins 48 In the cam grooves cutout 69a at the bottom of the flange
extension 69.  32, in the course of the pivotal movement of the The upper
end of the body 65 further has a round-  other lid member 15 from Its
closed position to its ed abutment or node 71 projecting upwardly there-
open position, the inner lid member 16 is pivoted from above the pivot pins
or trunnions 66 and      relative to the outer lid member 15 and Is trans-
being spaced rearwardly from the latter. In the   30  ported with the
latter. assembled cassette embodying this invention (Fig.     It will be
appreciated that the displacement of 2), the abutment or node 71 of the
latch element   the lid assembly 14 from its closed position to its 64
extends substantially above the normal or hori-  open position is effected
against the yieldable re- zontal surface 63b of the spring anchor 63 so
that  sistance of the spring 57. Therefore, upon the the leg portion 60 of
the coil spring 57 extending   35  removal of the lid opener 77 from
engagement with behind the anchor 63 is engaged with the node 71  the outer
lid member 15, the coil spring 57 is and lifted from the surface 63b of the
anchor 63 so  effective to angularly urge the outer lid member 15 as to
urge the latch element 64 to pivot in the   in the direction of the arrow d
in Fig. 2 for return to clockwise direction, as viewed in Fig. 2, about the
the closed position of the lid assembly. in the axis defined by the
engagement of the trunnions 66   40  course of the pivotal or angular
movement of the in the seats 70.                                   outer
lid member 15 in the direction of the arrow d, Preferably, in the tape
cassette 10, the spring  a curved upper end surface 78 on the anchor or
anchor 62 which tentatively or initially engages the  keeper 62 engages the
nose 73 of the latch ele- leg portion 60 of the coil spring 57 during the
ment 64 so as to smoothly displace the nose 73 mounting of the lid assembly
14 on the upper  45  out of the path of travel of the keeper 62 until the
housing portion 11A, as described above, also     lid member 15 has
returned to its closed position functions as a keeper engageable by the
latch      and the nose 73 can again engage against the end element 64 in
the engaged condition in the latter  edge surface 75 for locking the lid
assembly in its for holding the lid assembly 14 in its closed posi-  closed
position. tion. More specifically, in the closed position of the   so  In
assembling the tape cassette 10 according lid assembly 14, an upper front
surface portion 72  to this invention, after the lid assembly 14 has of the
body 65 is engageable against the anchor or  been associated with the upper
housing portion keeper element 62, as shown in full lines in Fig. 2,  11 A,
as previously described, the latch element 64 for limiting the pivoting of
the latch element 64 in  is simply placed in space 68 with its trunnions 66
the clockwise direction under the urging of the leg   55  engaging in the
seats 70 of the lower housing portion 60 of the spring 57. In such a
limited     portion 11 B, as shown in Fig. 4, and then the upper position
of the latch element 64, a latch nose 73  housing portion 11A and the lower
housing portion defined by a forwardly protruding lower portion of  11 B
are brought vertically together, as indicated by    11               EP
0189 989 B1                     12 



the arrow e. When the housing portions 11A and    the back of the cassette
housing. The curving side 11 B are thus brought together in the direction
portions of the guide structure are substantially normal to the plane of
separation therebetween, the  concentric with the reels 12A and 12B and are
leg portion 60 of the spring 57 is automatically   spaced apart, at their
forward ends, by a distance engaged with the node 71 on the latch element
64   5   smaller than the maximum width of the brake body so as to raise
the leg portion 60 of the spring from  81. The guide structure 82 further
has parallel the anchor 63 and further to ensure that the latch  guide
walls spaced apart laterally so as to be element 64 is urged to its engaged
condition. It will  adapted to slidably guide the brake body 81 there- be
appreciated that the coil spring 57 is securely  between for to and fro
movements. The back ends associated with the lid assembly 14 during the
to  of the parallel guide walls are spaced from the mounting of the latter
on the upper housing portion  flange 18B at the back of the housing portion
and 11 A, and that the coil spring 57, after transfer of its  have bevelled
or inclined upper corners 89'A and leg portion 60 from engagement with the
anchor 62  89'B. Further, the guide wall has a cutout 90 in its into
engagement with the anchor 63, is automati-   back end portion. The bottom
wall 17B of the cally positioned for  engagement with the node 72   15
housing portion 11B desirably has a recess in its on the latch element 64
in response to bringing    upper surface in the region of the guide
structure together the housing portions 11A and 11B in the   and an opening
which is substantially laterally cen- vertical direction of the arrow e.
Thus, the spring  tered within the recess. Spring locating ribs are 47
which is intended to perform the dual functions  directed forwardly at
laterally spaced locations on of urging the lid assembly 14 to its closed
position   20  the flange 18B at the back of the cassette housing and of
urging the latch element 64 to its engaged   so as to be located laterally
outward in respect to condition, presents no impediment to the easy, and
guide walls 88A and 88B, respectively. even automatic, assembling of the
housing por-        Fig. 5 illustrates a potential difficulty in the tions.
cassette described above of Figs. 1-4. In the situ- Referring again to Fig.
1, the tape cassette 10   25  ation of Fig.5, the angularly displaced leg
portion further Includes a brake assembly 80 for preventing  60 of the coil
spring 57 has been displaced lat- turning of reels 12A and 12B in
directions which   erally relative to the rounded abutment portion 71
produce slack in the tape run when the cassette 10  of the latch element
64. Such displacement may is not in use. In accordance with this feature,
the  occur, for example, from an impact on the cassette brake assembly 80
is capable of being installed in  30  10 caused by dropping the cassette.
As a result, the housing 11 in the vertical direction, that is, In a  the
free movement under the influence of the coil direction normal to the plane
of separation between  spring 57 of the latch element 64 is lost. In a case
the housing portions 11 A and 11 B, whereby further  where the diameter of
the coil spring 57, and In facilitating assembling of the cassette 10.
particular, the diameter of the leg portion 60 Is The brake assembly 80
generally includes a   35  small, there is a further risk that the leg
portion 60 brake body 81, a brake guide structure 82 in the   will also
displace slightly vertically to rest on the housing 11 at a location
between the reels 12A and  trunnion or pivot pin 66 on either side of the 1
2B adjacent the side of the housing remote from  elongated body 65 adjacent
to the inner walls de- the opening 22 and is operative to guide the brake
fining the forwardly-opening space 68 in the area of body 81 in the fore
and aft direction, that is, in a   40  the seats 70 for receiving the
trunnions or pivot direction parallel to the plane of separation of hous-
pins 66. ing portions 11A and 11B, between engaged and         Accordingly,
Fig. 6 shows a structure embody- disengaged positions. A pair of diverging,
resilient  ing the present invention in which the leg portion blade-like
extensions 83A and 83B project from the  60 of the coil spring 57 defines a
bent portion 101 brake body 81 toward the reels 12A and 12B,   45  in the
area of its contact with the abutment portion respectively, and are
engageable with toothed pe-  71 of the latch member 64. Preferably, the
bent ripherles 84A and 84B provided on the lower        portion 101 is
formed in the leg 60 of the coil flanges 85A and 85B of the reels 12A and
12B,      spring by bending and permanently deforming the respectively. A
plate spring member 86 is also     portion 101 in a semi-circular shape so
that a installed in housing 11 in the direction normal to  so  length 102
and an end length 103 remain approxi- the plane of separation of the
housing portions 11A  mately colinear. While the bent portion 101 may be
and 11B for urging the brake body 81 to its en-  located at the distal end
of the length 102 of the gaged position.
leg 60, it is preferred that the bent portion 101 be The guide structure 82
is formed or molded in  located somewhat remote from the distal end of the
the lower housing portion 11B so as to have for-  55  leg portion 60 to
define a trailing member 103 on wardly converging, curving side portions
directed  the leg portion 60. Such a bent portion 101 In- upwardly from the
bottom wall 17B and extending    creases the effective area of contact with
the abut- from laterally spaced locations on the flange 18B at  ment
surface 71 on the latch member 64 and 7    13                 EP 0189 989
B1                     14 



avoids the problem discussed in connection with     may be a separate
element secured to an other- Fig. 5. In effect, the area of contact is
increased  wise linear leg 60 as a separate circular element because the
abutment portion "sees" a semi-cir-     and secured by a manner known to
the art. Such cular area developed by the bent portion 101,       an
embodiment is not presently preferred. rather than a line contact.
5       In Fig. 10C, still another embodiment is shown As best shown in the
partial cross section of   in which the bent portion 101 C Is defined by a
Fig. 7, the bent portion 101 is preferably formed in  linear portion 101
merging the leg portions 102 and a plane passing through the axis 104 of
the leg     103 in such a way that the distal leg portion 103 Is portion 60
so that the bent portion 101 may rest on  axially offset at a distance d
from the axis 104 as the rounded outermost surface of the abutment  10
shown by the axis 104A. In the case of the embodi- member 71 as shown in
Fig. 7. In the alternative,   ment of Fig. 10C, the portion 101C is in
contact as shown in Fig. 8, the angle subtended by the     with the
abutment end and the offset d between the plane of the bent portion 101 may
be at an angle   leg portions 102 and 103 Inhibits lateral transfer of
relative to a line in the surface of the rounded   the spring in the space
68 intermediate the interior member 71. While the embodiment of Fig. 8 is
not  15  wall of the channel. as preferable as that of Fig. 7, it inhibits
the lateral  Returning to Fig. 6, the cooperation between transfer of the
leg portion 60 so that the leg portion  the bent portion 101 and the
abutment surface 71 may not slip over an outer edge of the abutment     on
the latch element 64 is further improved by portion 71 and lose contact
therewith, thus reduc-  reshaping the rounded abutment end of the latch ing
the spring action of the coil spring 57.   20  element to define an
extended contact surface 71A. As further shown in Fig. 9, the distance d
from  Preferably, the extended contact surface 71A ties the axis 103 to the
most remote portion of the bent  at an angle approximately defined by the
angle portion 101 is approximately equal to one-half of   subtended by the
leg portion 60 along its axis 103. the width of the abutment member 71.
Such a         By presenting an elongated contact surface 71A to maximum
extent of the bent portion 101 may be   25  the bent portion 101, the
surface to surface contact increased to a distance which is limited by the
between the effective area defined by the bent distance between the inner
surfaces of the cham-    portion 101 and the enhanced area 71A of the ber
68 with adequate tolerance to permit free       abutment portion of the
latch element further main- movement in that cavity. It can thus be seen
from  tains the desired cooperation between the spring Fig. 7 that any
tendency of the leg portion 60 to  30  57 and the lid element 64. slide
laterally on the abutment surface 71 will be limited in one direction by a
contact with the most  Claims remote portion of the bent portion 101 with
an Interior wall of the chamber 68. Lateral movement   1. A magnetic tape
cassette (10) comprising a lid in the other direction which might otherwise
have   35  structure (14) pivotally mounted on a housing caused the leg
portion 60 to lose contact with the     (11) for movement by a coil spring
(57) from abutment surface 71 will result in the bent portion   an open
position exposing a tape run to a 101 maintaining contact with the abutment
portion      closed position in which the lid structure (14) when the
axially-directed leg portions 102 and 103     covers the tape run, said
coil spring (57) com- are In an extreme rightward position as shown in  40
prising an end portion (60) cooperating with an Fig. 7.
abutment end (71) of a latch element (64) for The material of the spring 57
is such that          said lid structure, and including a leg portion
forming the leg portion 60 into portion 102, 101,      (101,101A,1O1B,101C)
defining an effective and 103 is an easy bending operation which results
area of contact with the abutment end (71) of in permanent deformation in
the spring member.  45     said latch element (64) which effective area in
Figs. 10A, 10B, and 10C show alternative forms      the lateral direction
is greater than the diam- for shaping the bent portion 101 to achieve the
eter of that part of said  leg  portion results of the invention in
substantially the same     (101,101A,101B,101C) which is in contact with
way. Thus, in Fig. 10A, the bent portion is formed     said abutment end
(71). from two substantially linear segments 106 and 107   so forming a
triangular shape structure having its apex  2. The cassette as set forth in
claim 1, wherein at a distance d from the axis 104. Fig. 10B shows
said  leg  portion  (101,101A,101B,101C) is an alternative embodiment
wherein the bent portion     formed into a non-linear shape to define said
101B is defined by a loop in the leg portion 60 of     effective area. the
coil spring. The loop 101B may be formed by   55 coiling the leg 60 about
one turn so that the distal  3. The cassette as set forth in claim 2,
wherein portion 103 remains approximately colinear with the    said
non-linear shape is semi-circular (101). portion 102. Alternatively, the
coiled portion 101B    13                 EP 0189 989 B1
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Fig. 5. In effect, the area of contact is increased  wise linear leg 60 as
a separate circular element because the abutment portion "sees" a semi-cir-
and secured by a manner known to the art. Such cular area developed by the
bent portion 101,      an embodiment is not presently preferred. rather
than a line contact.                    5      In Fig. 10C, still another
embodiment Is shown As best shown in the partial cross section of   in
which the bent portion 101C Is defined by a Fig. 7, the bent portion 101 is
preferably formed in  linear portion 101 merging the leg portions 102 and a
plane passing through the axis 104 of the leg    103 in such a way that the
distal leg portion 103 is portion 60 so that the bent portion 101 may rest
on  axially offset at a distance d from the axis 104 as the rounded
outermost surface of the abutment  10  shown by the axis 104A. In the case
of the embodi- member 71 as shown in Fig. 7. In the alternative,  ment of
Fig. 10C, the portion 101C Is in contact as shown in Fig. 8, the angle
subtended by the     with the abutment end and the offset d between the
plane of the bent portion 101 may be at an angle   leg portions 102 and 103
Inhibits lateral transfer of relative to a line In the surface of the
rounded   the spring in the space 68 intermediate the interior member 71.
While the embodiment of Fig. 8 is not  15  wall of the channel. as
preferable as that of Fig. 7, it inhibits the lateral  Returning to Fig. 6,
the cooperation between transfer of the leg portion 60 so that the leg
portion  the bent portion 101 and the abutment surface 71 may not slip over
an outer edge of the abutment    on the latch element 64 is further
improved by portion 71 and lose contact therewith, thus reduc-  reshaping
the rounded abutment end of the latch Ing the spring action of the coil
spring 57.  20  element to define an extended contact surface 71A. As
further shown in Fig. 9, the distance d from  Preferably, the extended
contact surface 71A lies the axis 103 to the most remote portion of the
bent  at an angle approximately defined by the angle portion 101 is
approximately equal to one-half of  subtended by the leg portion 60 along
its axis 103. the width of the abutment member 71. Such a        By
presenting an elongated contact surface 71A to maximum extent of the bent
portion 101 may be   25  the bent portion 101, the surface to surface
contact increased to a distance which is limited by the    between the
effective area defined by the bent distance between the inner surfaces of
the cham-   portion 101 and the enhanced area 71A of the ber 68 with
adequate tolerance to permit free      abutment portion of the latch
element further main- movement in that cavity. It can thus be seen from
tains the desired cooperation between the spring Fig. 7 that any tendency
of the leg portion 60 to  30  57 and the lid element 64. slide laterally on
the abutment surface 71 will be limited in one direction by a contact with
the most  Claims remote portion of the bent portion 101 with an Interior
wall of the chamber 68. Lateral movement  1. A magnetic tape cassette (10)
comprising a lid in the other direction which might otherwise have   35
structure (14) pivotally mounted on a housing caused the leg portion 60 to
lose contact with the     (11) for movement by a coil spring (57) from
abutment surface 71 will result in the bent portion    an open position
exposing a tape run to a 101 maintaining contact with the abutment portion
closed position in which the lid structure (14) when the axially-directed
leg portions 102 and 103     covers the tape run, said coil spring (57)
com- are in an extreme rightward position as shown in  40   prising an end
portion (60) cooperating with an Fig. 7.
abutment end (71) of a latch element (64) for The material of the spring 57
is such that         said lid structure, and including a leg portion
forming the leg portion 60 into portion 102, 101,     (101,101A,101B,101C)
defining an effective and 103 is an easy bending operation which results
area of contact with the abutment end (71) of in permanent deformation in
the spring member.  45     said latch element (64) which effective area in
Figs. 10A, 10B, and 10C show alternative forms     the lateral direction is
greater than the diam- for shaping the bent portion 101 to achieve the
eter of that part of said  leg  portion results of the invention in
substantially the same     (101,101A,101B,101C) which is in contact with
way. Thus, in Fig. 10A, the bent portion Is formed     said abutment end
(71). from two substantially linear segments 106 and 107   so forming a
triangular shape structure having its apex  2. The cassette as set forth in
claim 1, wherein at a distance d from the axis 104. Fig. 10B shows
said  leg  portion  (101,101A,101B,101C) Is an alternative embodiment
wherein the bent portion     formed into a non-linear shape to define said
101 B is defined by a loop in the leg portion 60 of    effective area. the
coil spring. The loop 101B may be formed by   55 coiling the leg 60 about
one turn so that the distal  3. The cassette as set forth in claim 2,
wherein portion 103 remains approximately colinear with the    said
non-linear shape is semi-circular (101). portion 102. Alternatively, the
coiled portion 101B 8    15                 EP 0189 989 B1
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the semi-circularly-shaped leg portion (101) is     le la dite partie de
patte (101, 101A, 101B, located near a distal end of said end portion
101C) est r6alis6e avec uns forme non lin6aire (60), the portions of said
end portion (60) on      afin de deflnir la dite zone effective. either
side of the semi-circularly-shaped leg    5 portion (101) being colinear.
3. Cassette solon la revendicatfon 2. dans laquel- le la dite forme non
lin~aire est semi-circulaire 5. The cassette as set forth in claim 2,
wherein        (101). said non-linear shape is defined by a first leg
portion (106) merging with a second leg por-  10  4. Cassette selon la
revendication 3. dans laquel- tion (107) obliquely-inclined relative to
said first  le la partie de patte de forms seml-circulaire leg portion
(106).                                  (101) est disposee a proximite
d'une extremitd distale de la dite partie d'extr6mitl (60), les 6. The
cassette as set forth in claim 2, wherein        parties de la dite partle
d'extremite (60) de said non-linear shape is circular (101 B).  15
chaque c8te de la partle de patte de forme semi-circulaire (101) etant
coiineaires. 7. The cassette as set forth in claim 2, wherein a plane
containing  said  non-linear  shape       5. Cassette solon la
revendlcation 2, dans laquel- (101,101A.101B,101C) lies approximately par-
le la dite forme non lin6aire est definie par une allel to a plane of the
contacting surface on the   20  premiere partle de patte (100) so
raccordant A abutment end (71) of said latch element.            une
deuxieme partie de patte (107) inclinee en oblique par rapport A la dite
premibre partle de 8. The cassette as set forth in claim 2 wherein
patte (106). said non-linear shape is semi-circular (101) and a plane
containing said non-linear shape   2s  6. Cassette selon la revendication
2, dans laquel- (101) lies approximately parallel to a plane of     le la
dite forms non lrniaire est circulaire the contacting surface on the
abutment end          (101B). (71) of said latch element (64). 7. Cassette
solon la revendication 2, dans laquel- 9. The cassette as set forth in
claim 1, wherein   30   le un plan contonant la dite forms non lineaire
said abutment end (71) of said latch element        (101, 101A, 1011B,
101C) sedtend de fagon ap- (64) for said lid structure (14) further defines
proximativement parallbie a un plan de la sur- an enhanced area (71A) for
surface contact           face de contact sur lextr6mlt de butse (71) with
the effective area defined by said end         du dit 6elment de
verrouillage. portion of said coil spring.                35 8 Cassette
solon la revendlcation 2, dans laquel- Revendicatlons
le la dite forms non llnsaire est semi-circulaire (101) et un plan
contenant la dite forme non 1. Cassette a bande magn6tique (10) comportant
lin6aire (101) s'etend de fagon approximative- K>       une structure de
capot (14) mont6e de fagon   4o    ment parallele a un plan de la surface
de pivotante sur un bolitier (11) afin d'etre d6pla-   contact sur
liextremit6 de butee (71) du dit cee par un ressort helicolidal (57) depuis
une      6l6ment de verroulllage (64). position ouverte exposant un passage
de ban- de jusqu'a une position fermee dans laquelle     9. Cassette solon
la revendication 1* dans laquel- la structure de capot (14) recouvre le
passage   45  le la dite extrdmit6 de butde (71) du dit ele- de bande, le
dit ressort helicordal (57) compor-     ment de verroulllage (64) pour la
dite structure tant une parle d'extr~mit6 (60) cooperant avec      de capot
(14) definit par ailleurs une zone une extrdmit6 de butee (71) dun 6lement
de          ameliorde (71A) pour le contact de surface verroulllage (64)
pour la dite structure de ca-      avec la zone effective d6finie par la
dite parie pot, et comprenant une partie de patte (101,  50    d'extremite
du dit ressort helico-(dal. 101A 101B, 101C) definissant une zone effec-
tive de contact avec l extr6mite de butee (71)   AnsprUche du dit element
de verrouillage (64), laquelle zone effective dans la direction latbrale
est    1. Magnetbandkassette (10) mit elnoer an einem plus grande quo le
diambtre de la partie de la  65   Gehause (11) schwenkbar montierten
Deckel- dite parie de patte (101, 101A, 101B, 101C)         konstruktion
(14), die durch efne Schraubenfe- qui est en contact avec la dite extremit6
de        der (57) aus elner (3ffnungsstellung, in der sle bute (71).
einen Bandabschnitt freilegt, in eine Schliefi- 9          1{llllll  l1
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stellung bewegbar ist, in der sle den Bandab-    9. Kassette nach Anspruch
1, be! der das den 



schnitt abdeckt, wobel die Schraubenfeder (57)       Anschlag bildende Ende
(71) des Verriege- einen Endabschnitt (60) besitzt, der mit einem
lungselements (64) zum Verriegeln der Deckel- einen Anschlag bildenden Ende
(74) eines Ver-       konstruktion (14) ferner elne vergroBerte Fl1-
riegelungselements (64) zum  Verriegeln der   5     che (71A) fUr die
FilchenberUhrung mit der Deckelkonstruktion zusammenwirkt und der ei-
von dem Endabschnifft ier Schraubenfeder be- nen Abstitzbereich (101, 101A,
101B, 1010)          stimmten effektive Ber0hrungsflche autwelst. umfaBt,
durch den die effektive Berihrungsf11- che mit dem  den Anschlag bildenden
Ende (71) des Verriegelungselements (64) bestimmt   J0 wird, wobei die
seitliche Ausdehnung dieser effektiven BerUhrungsfl~che grdber ist als der
Durchmesser desjenigen Teils des Abst(ltzbe- reichs (101, 1OA, 101B, 101C),
der mit dem den Anschlag bildenden Ende (71) in BerUh-   1S rung steht. 2.
Kassette nach Anspruch 1, be! der der die effektive BerUhrungsflache
bestimmende Ab- stUtzbereich (101, 101A, 101B, 101C) der   20
Schraubenfeder eine nichtlineare Form besitzt. 3. Kassette nach Anspruch 1,
bei der die nichtli- neare Form ein Halbkreis (101) ist. 25 4. Kassette
nach Anspruch 3, be! der der halb- krelsf6rmige Abstiltzbereich (101) in
der NWhe des freien Endes des genannten Endabschnitts (60) iiegt, wobei die
zu beiden Seiten des halbkreisformiges AbstUtzbereichs (101) lie-  30
genden Abschnitte des Endabschnitts (60) mit- einander fluchten. 5.
Kassette nach Anspruch 2, be! der die nichtli- neare Form vom elnem ersten
Abst~tzbereich   35 (106) gebildet wird, der in einen zwelten Ab-
stitzbereich (107) Ubergeht, der gegenlber dem ersten Abstftzbereich (106)
schiefwinklig geneigt ist. 40 6. Kassette nach Anspruch 2, be! der die
nichtli- neare Form ein Krels (101 B) ist 7. Kassette nach Anspruch 2, bei
der eine die nichtilneare Form (101, 101A, 101B, 101C) ent-  45 haltende
Ebene zur Ebene der BerDhrungsfla- che auf dem den Anschlag bildenden Ende
(71) des Verriegelungselements annahernd pa- rallel verlauft. 50 8.
Kassette nach Anspruch 2, bei der die nichtlR- neare Form ein Halbkreis
(101) ist und bei der eine die nichtlineare Form (101) enthaltende Ebene
zur Ebene der Ber0hrungsfliche auf dem den Anschlag bildenden Ende (71) des
Ss Verriegelungselements (64) annahernd parallel verlduft. 10
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