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Description 

BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

The  present  invention  relates  to  tape  cassettes. 
More  particularly,  the  present  invention  relates  to  an 
apparatus  for  use  in  a  tape  cassette  cover  which  al- 
lows  the  cassette  cover  to  be  formed  of  a  light  reflec- 
tive  material. 

2.  Description  of  the  Prior  Art 

Cassette  tapes  which  are  typically  used  with  vid- 
eo  cassette  recorders  have  two  tape  reels  which  are 
mounted  on  hubs.  A  magnetic,  opaque  tape  is  cou- 
pled  to  the  tape  reels  and  is  transferred  from  one  reel 
to  the  other  when  the  hubs  turn  during  operation  of 
the  video  cassette  recorder. 

Opposite  ends  of  the  tape  usually  include  trans- 
parent  tape  leaders  or  trailers  (hereinafter  leader  por- 
tions).  The  leader  portions  are  used  in  combination 
with  a  tape  end  detector  in  the  cassette  recorder  to 
accomplish  detection  of  the  end  of  the  tape. 

Typically,  the  tape  end  detector  in  the  recorder  in- 
cludes  a  light  source  and  two  light  detectors  or  pho- 
tocells.  When  the  tape  cassette  is  inserted  into  the 
video  cassette  recorder,  the  light  source  enters  the 
tape  cassette  through  an  aperture  in  the  tape  cas- 
sette  cover  which  is  positioned  between  the  two  tape 
reels.  Also,  the  tape  cassette  cover  has  two  windows 
located  on  opposite  sides  of  the  cover  which  are 
aligned  with  the  photocells  in  the  cassette  recorder 
when  the  tape  cassette  is  inserted  into  the  recorder. 

As  the  tape  is  wound  from  one  tape  reel  to  the 
other  (for  example,  when  the  tape  is  being  played  or 
rewound)  the  tape  follows  a  path  which  runs  between 
the  light  source  and  the  photocells.  Since  the  tape  is 
opaque  (other  than  the  transparent  leader  portions), 
the  tape  blocks  light  emitted  from  the  light  source, 
thereby  keeping  it  from  impinging  on  the  photocells. 
However,  when  the  tape  is  substantially  unwound 
from  one  reel,  one  of  the  transparent  leader  portions 
of  the  tape  is  positioned  in  the  tape  path  between  the 
light  source  and  a  photocell.  Therefore,  when  the  tape 
is  unwound,  light  from  the  light  source  passes  through 
the  transparent  leader  portion  of  the  tape  and  imping- 
es  on  the  photocell.  The  photocell,  in  turn,  emits  an 
electrical  signal  which  indicates  that  the  tape  is  at  its 
end  and  the  recorder  stops  the  hubs  from  turning. 

Since  the  electrical  signal  which  signifies  that  the 
tape  is  at  an  end  is  light  activated,  it  is  important  to 
minimize  any  extraneous  light  in  the  cassette  which 
could  pass  around  the  opaque  tape  and  trigger  the 
photocell  at  the  wrong  time.  Basically,  there  are  two 
sources  of  such  extraneous  light.  The  first  is  unwant- 
ed  reflection  from  the  light  source  itself  and  the  sec- 

ond  is  extraneous  light  being  transmitted  through  the 
base  and  coverfrom  an  external  source  of  light.  In  the 
past,  these  extraneous  light  sources  were  minimized 
by  packaging  the  tape  in  a  light  absorbent,  black  cas- 

5  sette  cover. 
Recently,  many  movies,  sound  recordings,  edu- 

cational  programs  and  other  programs  have  been 
prerecorded  on  cassettes  which  use  tape  end  detec- 
tors  of  the  type  described  above.  These  cassettes  are 

10  commercially  available  to  be  purchased  or  rented  at 
retail  level  outlets.  Hence,  retail  marketing  and  ad- 
vertising  has  become  very  important  to  companies 
who  sell  and  rent  the  tapes. 

Also,  generally,  in  retail  establishments  which 
15  sell  or  rent  the  cassette  tapes,  the  cassette  tapes  are 

openly  displayed  so  that  potential  customers  may  re- 
view  them.  For  this  reason,  it  is  desirable  for  the  tape 
covers  to  be  manufactured  in  various  colors  and 
styles  which  are  aesthetically  pleasing.  However,  un- 

20  til  now,  tape  covers  which  were  manufactured  in  light 
transmissive  colors  (i.e.,  colors  besides  black)  would 
cause  the  cassette  recorder  to  malfunction  due  to  ex- 
traneous  light  being  transmitted  by  reflection  or  by 
external  sources  in  the  cassette  cover.  This  extrane- 

25  ous  light  would  prematurely  activate  the  photocells, 
thereby  prematurely  stopping  the  hubs  from  turning 
and  the  tape  from  being  played,  rewound,  etc. 

One  attempt  to  address  this  problem  is  disclosed 
in  GB-A-21  19751.  In  the  tape  cassette  shown  in  this 

30  reference,  a  tape  cassette  was  made  of  a  color  other 
than  black,  but  certain  portions  of  the  cassette  were 
formed  of  black  material  or  were  coated  black.  How- 
ever,  this  required  the  cassette  to  be  specially  painted 
or  to  be  formed  using  a  dual  molding  process. 

35  Another  prior  art  document,  JP-U-62-57983  dis- 
closes  a  tape  cassette  having  a  source  receiver  in  the 
cassette  cover  for  receiving  a  light  source  and  respec- 
tive  openings  before  allowing  light  from  a  light  source 
in  the  source  receiver  to  reach  respective  detectors. 

40  A  light  shielding  portion  is  provided  adjacent  each 
opening  for  guiding  light  from  the  light  source  to  the 
opening  and  for  shielding  unwanted  external  light. 
This  document  is  used  to  form  the  preamble  of  the  ap- 
pended  claims. 

45  Another  prior  art  document  JP-A-58-35775  dis- 
closes  a  tape  cassette  having  an  optical  fiber  forming 
the  light  path  between  a  light  source  and  a  photo  de- 
tector  which  detects  the  transparent  leader  portion  of 
a  magnetic  tape. 

50 
SUMMARY  OF  THE  INVENTION 

According  to  the  present  invention  there  is  provid- 
ed  a  tape  cassette  for  use  with  a  tape  leader  detector 

55  which  includes  a  light  source  and  at  least  one  light  de- 
tector  comprising: 

a  first  hub; 
a  second  hub; 
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a  tape  connected  to  the  first  and  second  hubs 
which  has  at  least  one  transparent  leader  portion  and 
travels  along  a  tape  path  when  moving  between  the 
first  and  second  hubs; 

a  cassette  cover  supporting  the  first  and  sec- 
ond  hubs; 

a  source  receiving  aperture  in  the  cassette 
cover  for  receiving  the  light  source; 

a  window  in  the  cassette  cover; 
a  light  path  between  the  source  receiving  aper- 

ture  and  the  window,  the  light  path  intersecting  the 
tape  path,  and  being  obscurable  by  tape  wound  on 
one  of  said  first  and  second  hub  whereby  light  emitted 
from  the  light  source,  passed  through  the  leader  por- 
tion  of  the  tape  and  not  being  obscured  by  tape  on 
said  hub  impinges  on  the  light  detector;  and  a  light 
pipe  coupled  to  the  cassette  cover  and  adjacent  the 
window,  aligned  with  said  light  path,  said  light  pipe 
having  a  passageway  therethrough  for  passing  any 
light  substantially  coaxial  with  said  light  pipe  to  said 
light  detector;  characterised  by:- 

said  cassette  cover  being  light  transmissive; 
and  a  second  light  pipe,  coupled  to  the  cassette  cover 
and  adjacent  the  source  receiving  aperture,  said  sec- 
ond  light  pipe  being  aligned  with  said  light  path  and 
having  a  passageway  therethrough  for  passing  only 
light  substantially  coaxial  with  said  second  light  pipe 
from  said  light  source  received  by  said  source  receiv- 
ing  aperture  to  said  light  path. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  is  responsive  to  the  need 
for  standard  tape  cassettes  which  have  covers  that 
are  manufactured  in  light  transmissive  colors  and 
which  are  used  with  a  tape  leader  detector  that  in- 
cludes  a  light  source  and  a  light  detector.  The  tape 
cassette  of  the  present  invention  includes  a  first  hub, 
a  second  hub  and  a  tape,  having  a  transparent  leader 
portion,  which  is  coupled  to  the  first  and  second  hubs. 
The  tape  moves  along  a  tape  path  when  travelling  be- 
tween  the  first  and  second  hubs.  Alight  transmissive 
cassette  cover  supports  the  first  and  second  hubs 
and  has  a  source  receiving  aperture  for  receiving  the 
light  source.  The  cassette  cover  also  has  a  window. 
Alight  path  is  provided  between  the  source  receiving 
aperture  and  the  window  and  intersects  the  tape 
path.  The  light  path  allows  light  emitted  from  the  light 
source  and  passing  through  the  leader  portion  to 
reach  the  light  detector.  A  light  pipe  is  coupled  to  the 
cassette  cover  adjacent  the  light  receiving  aperture 
and  aligned  to  define  a  portion  of  the  light  path. 

In  one  preferred  embodiment,  the  light  pipe  is 
black  and  has  a  square  cross-section.  The  light  pipe 
is  press  fit  within  preexisting  notches  in  the  cassette 
cover  so  the  light  pipe  can  be  used  without  altering  the 
cassette  cover. 

In  a  second  embodiment,  the  light  pipe  is  integral- 

ly  formed  with  shaft  inserts.  The  shaft  inserts  are 
press  fit  within  the  source  receiving  aperture  of  the 
cassette  cover  to  cover  a  seam  in  the  source  receiv- 
ing  aperture,  and  thus  prevent  unwanted  light  leaks 

5  from  erroneously  activating  the  light  detector. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  top  sectional  and  schematic  represen- 
10  tation  of  a  simplified  prior  art  tape  cassette. 

Fig.  2  is  a  side  sectional  and  schematic  represen- 
tation  of  a  portion  of  the  prior  art  tape  cassette  shown 
in  Fig.  1. 

Fig.  3  is  an  exploded  perspective  view  of  the  tape 
15  cassette  of  Fig.  1  implementing  the  present  invention. 

Fig.  4  is  a  top  view  of  a  tape  cassette  implement- 
ing  the  present  invention,  with  a  portion  of  the  cover 
broken  away. 

Fig.  5  is  an  enlarged  side  sectional  view  of  the 
20  light  source  mask  of  the  present  invention,  as  taken 

along  line  5-5  in  Fig.  4. 
Fig.  6  is  an  enlarged  detailed  fragmentary  sec- 

tional  view  of  the  light  path  in  the  tape  cassette  of  Fig. 
4. 

25 
DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Fig.  1  shows  a  simplified  prior  art  tape  cassette 
30  10.  The  tape  cassette  10  includes  a  tape  cassette 

cover  12,  a  first  hub  14  and  a  first  tape  reel  16aswell 
as  a  second  hub  18  and  a  second  tape  reel  20.  The 
cassette  cover  12  has  a  source  receiving  aperture  22 
as  well  as  first  and  second  windows  24  and  26  and  a 

35  tubular  source  shaft  27.  An  opaque  tape  28  (prefer- 
ably  magnetic)  is  wound  on  the  tape  reels  16  and  20 
and  is  connected  to  the  hubs  14  and  18  by  transpar- 
ent  leader  portions  integrally  coupled  to  opposite 
ends  of  the  tape  28. 

40  For  operation,  the  tape  cassette  1  0  is  inserted  in 
a  cassette  recorder,  such  as  a  video  cassette  recor- 
der  (not  shown).  As  the  tape  cassette  1  0  is  positioned 
in  the  video  cassette  recorder,  a  light  source  30  en- 
ters  through  the  source  receiving  aperture  22  into  the 

45  tubular  source  shaft  27.  Also,  the  first  and  second 
windows  24  and  26  are  substantially  aligned  with  a 
pair  of  light  detectors  in  the  video  cassette  recorder 
such  as  photocells  32  and  34.  A  pair  of  notches  23  and 
25  are  provided  in  the  tubularshaft  27.  Therefore,  two 

so  light  paths  36a  and  36b  are  formed.  Light  emitted  by 
the  light  source  30  travels  along  the  light  paths  36a 
and  36b,  through  the  notches  23  and  25  and  through 
the  windows  24  and  26,  to  impinge  on  the  photocells 
32  and  34.  The  light  source  30  is  typically  a  900  nano- 

55  meter  infrared  emitting  diode  light  source. 
As  the  hubs  14  and  18  are  turned  during  opera- 

tion  (for  example,  to  rewind  or  play  the  tape  28),  the 
tape  28  follows  a  tape  path,  while  travelling  between 

3 
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the  hubs  14  and  18,  which  intersects  both  light  paths 
36a  and  36b.  Hence,  during  operation,  the  opaque 
tape  28  blocks  light  travelling  along  the  light  paths 
36a  and  36b  thereby  keeping  it  from  impinging  on  the 
photocells  32  and  34. 

However,  when  the  opaque  tape  28  is  substan- 
tially  unrolled  from  either  tape  reel  16  or  20,  one  of  the 
transparent  leader  portions  which  connects  the  opa- 
que  tape  28  to  the  hubs  14  and  18  crosses  either  the 
light  path  36a  or  36b,  respectively.  Once  the  transpar- 
ent  leader  portion  of  the  tape  28  crosses  the  light  path 
36a  or  36b,  light  which  is  emitted  from  the  source  30, 
and  which  is  traveling  along  the  light  path,  travels 
through  the  transparent  leader  portion  and  is  allowed 
to  impinge  on  the  corresponding  photocell  32  or  34. 

When  an  adequate  amount  of  light  is  impinged  on 
either  photocell  32  or  34,  the  photocell  is  activated 
and  emits  an  electrical  signal  indicating  that  the  tape 
28  has  reached  its  end.  Based  on  that  electrical  sig- 
nal,  known  components  in  the  video  cassette  recor- 
der  (not  shown)  control  winding  mechanisms  in  the 
recorder  appropriately. 

Since  there  are  transparent  leader  portions  at 
both  ends  of  the  tape  28,  photocells  32  and  34  indi- 
cate  that  the  tape  28  is  at  its  end  when  either  reel  16 
is  empty  or  when  reel  20  is  empty.  Therefore,  the 
winding  mechanism  in  the  cassette  recorder  can  be 
stopped  when  the  tape  28  has  been  completely 
played  or  completely  rewound. 

As  discussed,  the  photocells  32  and  34  are  light 
activated.  Therefore,  the  light  exposure  to  the  photo- 
cells  must  be  carefully  monitored  and  controlled.  It  is 
desirable  to  eliminate  all  extraneous  light  which  could 
cause  the  photocells  32  and  34  to  falsely  indicate  an 
end  of  tape  condition.  For  this  reason,  the  tape  cas- 
sette  cover  1  2  of  the  prior  art  tape  cassette  1  0  is  man- 
ufactured  of  a  light  absorbent,  black  material.  This 
substantially  reduces  any  external  light  from  entering 
the  cassette  cover  12  and  also  substantially  reduces 
any  extraneous  reflection  or  transmittance  of  light 
from  the  light  source  30  within  the  cassette  cover  12. 

Fig.  2  shows  a  side  sectional  view  of  the  simpli- 
fied  priorart  tape  cassette  10.  The  parts  shown  in  Fig. 
2  are  substantially  identical  to  those  shown  in  Fig.  1 
and  are  correspondingly  numbered.  Fig.  2  also  shows 
a  light  path  38  which  represents  light  emitted  by  the 
source  30  and  reflected  from  the  cassette  cover  12. 
This  reflection  would  result  if  the  cassette  cover  12 
were  made  of  a  reflective  material.  Fig.  2  shows  that 
the  light  which  is  reflected  along  the  light  path  38  trav- 
els  around  the  opaque  tape  28,  through  the  window 
24  and  impinges  on  the  photocell  32.  If  enough  light 
is  reflected  around  the  tape  28,  the  photocell  32  is  ac- 
tivated.  This  results  in  a  premature  indication  form  the 
photocell  32  that  the  tape  28  is  at  its  end.  It  is  because 
of  this  reflected  light  and  the  likelihood  of  the  reflect- 
ed  light  generating  a  premature  end  of  tape  signal  that 
the  cassette  covers  12,  until  now,  have  been  made  of 

opaque  black  material  or  any  other  color  having  the 
equivalent  light  interrupting  effect. 

Fig.  3  is  a  more  detailed,  exploded  view  of  the 
tape  cassette  10  (a  standard  VHS  video  cassette) 

5  utilizing  one  embodiment  of  the  present  invention. 
The  tape  cassette  10  includes  top  cassette  cover 
1  2a,  bottom  cassette  cover  1  2b  and  pivotal  end  cover 
12c.  Also,  the  tape  cassette  10  shown  in  Fig.  3  in- 
cludes  many  of  the  same  elements  as  that  shown  in 

10  Figs.  1  and  2  and  those  elements  are  correspondingly 
numbered. 

Also  shown  in  Fig.  3  are  two  side  ribs  52  and  54 
and  two  center  ribs  56  and  58  all  of  which  are  integral- 
ly  formed  with  bottom  cassette  cover  12b.  The  side  rib 

15  52  is  provided  with  a  pair  of  notches  60  and  62  and 
the  side  rib  54  is  provided  with  a  notch  64.  The  center 
rib  56  is  provided  with  a  notch  66  and  the  center  rib 
58  is  provided  with  a  notch  68.  These  ribs  and  notches 
define  the  light  paths  36a  and  36b.  The  light  path  36a 

20  is  defined  as  a  line  from  a  window  24  through  the 
notches  60  and  62  in  the  side  rib  52,  through  the  notch 
66  in  the  center  rib  56,  through  the  notch  23  in  the  tub- 
ular  shaft  27  to  the  light  source  30.  Similarly,  the  light 
path  36b  is  defined  as  a  line  from  the  window  26, 

25  through  the  notch  64  in  the  side  rib  54,  through  the 
notch  68  in  the  center  rib  58  and  through  the  notch  25 
in  the  tubular  shaft  27  to  the  light  source  30. 

In  order  to  eliminate  the  extraneous  light  reflec- 
tion  discussed  above,  a  set  of  light  pipes  70,  72,  74 

30  and  76  is  used  and  is  shown  in  Figs  3-6.  In  a  preferred 
embodiment,  light  pipes  72  and  74  are  integrally 
formed  with  shaft  inserts  78  and  80,  respectively.  The 
advantages  of  the  shaft  inserts  78  and  80  will  be  dis- 
cussed  shortly.  The  light  pipe  72  and  the  shaft  insert 

35  78  are  press  fit  within  the  tubular  shaft  27  and  the 
notches  23  and  66.  The  light  pipe  74  and  the  shaft  in- 
sert  80  are  press  fit  within  the  tubular  shaft  27  and  the 
notches  25  and  68.  The  light  pipe  70  is  press  fit  into 
the  window  24  and  the  notches  60  and  62.  Similarly, 

40  the  light  pipe  76  is  press  fit  into  the  window  26. 
In  this  embodiment,  the  light  pipes  70,  72,  74  and 

76  are  black  (or  have  blackened  walls)  and  have  a 
square  external  lateral  cross-section  with  an  axial 
bore  (or  hole)  through  which  light  passes.  The  light 

45  pipes  are  formed  using  injection  molding,  thermal 
molding  or  other  plastic  formation  methods.  (It  should 
be  noted  that  the  light  pipes  are  to  be  non-light  trans- 
missive.  For  example,  they  can  be  coated  with  a  black 
coating,  formed  of  black  material  or  formed  of  any  col- 

50  or  material  as  long  as  the  bore  is  black.)  When  assem- 
bled  with  respect  to  the  cover  12  as  seen  in  Fig.  3,  the 
axial  bore  through  the  light  pipe  70  is  aligned  with  the 
axial  bore  through  the  light  pipe  72  along  the  light  path 
36a.  Similarly,  when  assembled  as  seen  in  Fig.  3,  the 

55  axial  bore  through  the  light  pipe  74  is  aligned  with  the 
axial  bore  through  the  light  pipe  76  along  the  light  path 
36b.  Therefore,  the  light  paths  36a  and  36b  are  unin- 
terrupted  by  the  light  pipes  70,  72,  74,  76  and  the 

4 
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shaft  inserts  78  and  80.  Rather,  the  light  pipes  and  in- 
serts  define  and  surround  portions  of  the  light  paths. 

The  light  pipes  70,  72,  74  and  76  restrict  the 
amount  of  light  transmitted  from  within  the  cassette 
cover  12  to  the  photocells  32  and  34  and  also  control 
the  direction  of  the  transmitted  light.  This  reduces  the 
amount  of  extraneous  reflected  or  transmitted  light 
from  external  illumination  sources  and  from  the 
source  30  itself  (i.e.,  the  light  reflected  along  the  light 
path  38  in  Fig.  2)  which  reaches  photocells  32  and  34. 
Because  of  the  resulting  reduction  in  reflected  and 
transmitted  light,  the  likelihood  of  extraneous  light 
being  reflected  or  transmitted  around  the  tape  28  and 
prematurely  activating  either  of  the  photocells  32  or 
34  is  substantially  eliminated. 

The  light  pipes  70  and  76  are  of  different  lengths 
due  to  the  difference  in  the  way  that  the  tape  28  is  re- 
moved  from  and  rolled  onto  hubs  14  and  18  during 
reading  and  recording  in  a  video  cassette  recorder.  As 
seen  in  Fig.  4,  the  tape  28  is  guided  to  and  from  hub 
1  8  via  pin  82  and  sleeve  84.  This  takes  the  tape  along 
a  path  which  is  angled  outwardly  from  light  source  30 
near  light  pipe  76.  However,  the  tape  28  is  rolled  onto 
and  off  of  hub  14  in  a  different  manner.  The  tape  path 
adjacent  the  hub  14  is  defined  in  part  by  a  roller  86 
and  a  sleeve  88,  as  seen  in  Fig.  4.  The  path  that  the 
tape  28  follows  to  and  from  the  hub  14  spaces  the 
tape  28  further  from  the  window  24  than  the  tape  path 
to  and  from  the  hub  1  8  is  spaced  from  the  window  26. 
Therefore,  light  pipe  70  is  longer  than  light  pipe  76, 
thereby  further  reducing  the  likelihood  that  any  extra- 
neous  reflected  or  transmitted  light  will  falsely  acti- 
vate  the  photocell  32.  Essentially,  the  light  pipes  cov- 
er  nearly  all  portions  of  the  light  path  which  are  not  di- 
rectly  intersected  by  the  tape  28. 

Another  problem  which  contributes  to  the  prema- 
ture  activation  of  the  photocells  32  and  34  is  light 
leaks  which  occur  in  the  tubular  shaft  27.  Cassette 
cover  12  is  formed  of  primarily  two  sections  12a  and 
12b  which  are  fit  together  during  assembly  and  which 
form  a  central  seam  1  3  (see  Fig.  5).  The  seam  1  3  runs 
radially  through  the  center  of  tubular  shaft  27.  At 
times,  due  to  imperfect  manufacturing  or  assembly, 
the  sections  1  2a  and  1  2b  do  not  tightly  fit  with  one  an- 
other  and  gaps  are  formed  in  the  tubular  shaft  27 
along  the  seam  13.  Therefore,  light  can  leak  from  the 
source  30  through  the  gaps  in  the  tubular  shaft  27.  In 
a  black  cassette,  such  light  leaks  are  of  little  concern 
because  the  light  will  not  be  readily  reflected  ortrans- 
mitted.  In  a  cassette  which  is  not  black  or  which  is 
formed  of  a  light  reflective  or  light  transmissive  mate- 
rial,  however,  such  light  leaks  can  impair  the  end-of- 
tape  detection  system. 

To  remedy  this  problem,  a  source  mask  is  provid- 
ed  which  comprises  the  integrally  formed  light  pipe  72 
and  half-cylinder  shaft  insert  78,  as  well  as  the  inte- 
grally  formed  light  pipe  74  and  half-cylinder  shaft  in- 
sert  80.  Fig.  5  is  an  enlarged  cross-sectional  view  of 

the  source  mask  of  the  present  invention  taken  along 
lines  5-5  in  Fig.  4.  In  the  embodiment  shown  in  Figs. 
3-6,  the  source  mask  is  a  two  piece  injection  molded 
plastic  component.  (Like  the  light  pipes,  the  source 

5  mask  can  also  be  formed  using  other  plastic  forma- 
tion  methods.)  With  this  arrangement,  the  seam  13  in 
the  tubular  shaft  27  is  substantially  covered  by  the 
shaft  inserts  78  and  80.  Hence,  any  light  leaks  result- 
ing  from  improper  abutment  or  assembly  of  the  cover 

10  sections  12a  and  12b  are  substantially  masked  over. 
In  this  embodiment,  the  light  pipes  and  the  source 

mask  are  manufactured  to  fit  in  the  pre-existing 
notches  23,  25,  60,  62,  64,  66  and  68  as  well  as  the 
pre-existing  windows  24  and  26.  Therefore,  a  stan- 

15  dard  tape  cassette  cover  need  not  be  altered  to  ac- 
commodate  the  light  pipes  and  source  mask  of  the 
present  invention.  Also,  the  integral  piece  comprising 
light  pipe  72  and  shaft  insert  78  is  identical  to  the  in- 
tegral  piece  comprising  light  pipe  74  and  shaft  insert 

20  80  (for  insertion,  one  piece  is  merely  rotated  180  de- 
grees  relative  to  the  other  and  over  the  tubular  shaft 
27  to  be  inserted  in  the  tubular  shaft  27  to  mate  with 
the  other  piece). 

The  light  pipes  70,  72,  74  and  76  of  the  present 
25  invention  have  been  tested  for  efficiency.  An  illustra- 

tion  of  the  effectiveness  of  the  light  pipes  of  the  pres- 
ent  invention  is  outlined  below. 

A  preferred  specification  for  the  maximum  allow- 
able  light  transmittance  in  a  video  cassette  is  0.2%. 

30  In  cassettes  with  blue  covers  and  without  the  light 
pipes  of  the  present  invention,  light  transmittance 
readings  were  measured  at  0.23%  to  0.18%.  In  other 
words,  the  transmittance  in  a  blue  cassette  cover 
without  the  light  pipes  of  the  present  invention  was 

35  over  the  allowable  maximum. 
By  inserting  only  the  light  pipes  (70  and  76)  ad- 

jacent  the  windows,  provided  with  0.318  centimeters 
("cm")  diameter  holes,  the  light  transmittance  in  the 
blue  cassette  was  cut  to  a  level  between  0.10%  and 

40  0.12%,  and  the  holes  allowed  enough  light  to  pass 
through  to  properly  activate  the  photocells. 

In  an  alternative  embodiment,  the  holes  in  the 
light  pipes  70  and  76  are  threaded  with  a  6-32  thread, 
resulting  in  an  effective  opening  of  about  0.254  cm  di- 

45  ameter.  In  this  embodiment,  with  a  blue  cassette,  the 
light  transmittance  decreased  to  between  0.08%  and 
0.10%.  The  coarse  thread  on  the  inner  walls  of  the 
light  pipe  hole  dampened  the  transmitted  and  reflect- 
ed  light  while  allowing  the  direct  light  from  light  source 

so  30  to  pass  through  the  hole.  As  a  result,  this  threaded 
opening  allows  enough  light  through  to  properly  acti- 
vate  the  photocells.  Therefore,  the  present  invention 
can  be  implemented,  at  least  in  a  blue  cassette,  by  us- 
ing  only  the  light  pipes  (70  and  76)  adjacent  the  win- 

55  dows 
Although  the  light  transmittance  readings  drop- 

ped  to  an  acceptable  level  when  only  light  pipes  ad- 
jacent  the  windows  were  used,  cassettes  may  be 

5 
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used  in  environments  which  require  the  light  pipes  (72 
and  74)  and  inserts  (78  and  80)  adjacent  the  light 
source  as  well.  For  example,  if  the  cassette  cover  12 
were  a  color  lighterthan  blue  (i.e.,  yellow  or  white),  ex- 
cess  transmittance  caused  by  the  brighter  color  cas- 
sette  cover  may  require  that  light  pipes  72  and  74  be 
used. 

In  a  blue  cassette  using  all  four  light  pipes,  70,  72, 
74,  and  76,  with  0.330  cm  diameter  holes,  the  light 
transmittance  readings  were  0.06%  ~  enough  trans- 
mitted  light  to  properly  activate  photocells  32  and  34. 

The  light  pipes  70,  72,  74  and  76  and  the  source 
mask  of  the  present  invention  are  inexpensive  to  man- 
ufacture  and  fit  within  existing  notches  in  standard 
tape  cassettes.  Therefore,  implementation  of  the 
present  invention  in  standard  tape  cassettes  is  quite 
inexpensive. 

Additionally,  the  light  pipes  70,  72,  74  and  76  and 
the  source  mask  of  the  present  invention  allow  the 
use  of  light  transmissive  materials  (i.e.,  materials  with 
colors  other  than  black)  in  the  manufacture  of  tape 
cassette  covers  12.  Therefore,  the  tape  cassette  cov- 
ers  12  can  be  made  more  aesthetically  pleasing. 

Claims 

missive;  and  a  second  light  pipe  (72,  74),  coupled 
to  the  cassette  cover  and  adjacent  the  source  re- 
ceiving  aperture  (27),  said  second  light  pipe  (72, 
74)  being  aligned  with  said  light  path  (36a,  36b) 

5  and  having  a  passageway  therethrough  for  pass- 
ing  only  light  substantially  coaxial  with  said  sec- 
ond  light  pipe  (72,  74)  from  said  light  source  (30) 
received  by  said  source  receiving  aperture  (27)  to 
said  light  path  (36a,  36b). 

10 
2.  A  tape  cassette  according  to  claim  1  wherein  the 

light  pipes  comprise  molded  plastic  pipes  (70,  72, 
74,  76)  having  a  pipe  inner  diameter  small 
enough  to  reduce  unwanted  reflected  and  trans- 

15  mitted  light  in  the  cassette  cover  and  large 
enough  to  allow  sufficient  light  to  pass  from  the 
light  source  to  the  light  detector  for  adequate  de- 
tection. 

20  3.  Atape  cassette  according  to  claim  1  or2  wherein 
the  source  receiving  aperture  is  defined  as  a  tub- 
ular  shaft  (27)  extending  into  the  cassette  cover 
with  a  light  emitting  aperture  in  the  tubular  shaft, 
and  wherein  the  second  light  pipe  adjacent  the 

25  source  receiving  aperture  is  mounted  adjacent 
the  light  emitting  aperture. 

1  .  Atape  cassette  (1  0)  for  use  with  a  tape  leader  de- 
tector  which  includes  a  light  source  (30)  and  at 
least  one  light  detector  (32,  34),  comprising:  30 

a  first  hub  (14); 
a  second  hub  (18); 
a  tape  (28)  connected  to  the  first  and  sec- 

ond  hubs  (14,  18),  which  has  at  least  one  trans- 
parent  leader  portion  and  travels  along  a  tape  35 
path  when  moving  between  the  first  and  second 
hubs; 

a  cassette  (12a,  12b)  cover  supporting  the 
first  and  second  hubs  (14,  18); 

a  source  receiving  aperture  (27)  in  the  40 
cassette  cover  for  receiving  the  light  source  (30); 

a  window  (24,  26)  in  the  cassette  cover; 
a  light  path  (36a,  36b)  between  the  source 

receiving  aperture  (27)  and  the  window  (24,  26), 
the  light  path  intersecting  the  tape  path,  and  be-  45 
ing  obscurable  by  tape  wound  on  one  of  said  first 
and  second  hub  (14,  18)  whereby  light  emitted 
from  the  light  source  (30),  passed  through  the 
leader  portion  of  the  tape  (28)  and  not  being  ob- 
scured  by  tape  on  said  hub  (14,  18)  impinges  on  so 
the  light  detector  (32,  34);  and  a  light  pipe  (70,  76) 
coupled  to  the  cassette  cover  (12a,  12b)  and  ad- 
jacent  the  window  (24,  26),  aligned  with  said  light 
path,  said  light  pipe  having  a  passageway  there- 
through  for  passing  any  light  substantially  coaxial  55 
with  said  light  pipe  to  said  light  detector  (12); 
characterised  by:- 

said  cassette  cover  (12)  being  light  trans- 

4.  A  tape  cassette  according  to  claim  3  having  light 
source  mask  means  (78,  80)  mounted  adjacent 
the  tubular  shaft,  for  masking  the  light  source  to 
reduce  light  leaks. 

5.  The  tape  cassette  of  claim  4  wherein  the  light 
source  mask  means  further  comprises: 

an  insert  (78,80)  disposed  about  a  portion 
of  the  source  receiving  aperture  within  the  tubu- 
lar  shaft. 

6.  The  tape  cassette  of  claim  5  wherein  the  tubular 
shaft  has  a  shaft  seam  (13)  and  wherein  the  in- 
sert  (78,  80)  is  aligned  to  cover  the  shaft  seam 
(13). 

7.  The  tape  cassette  of  claim  5  wherein  the  insert 
(78,  80)  is  formed  integrally  with  the  second  light 
pipe  (72,  74)  mounted  adjacent  the  light  emitting 
aperture. 

8.  Atape  cassette  according  to  any  preceding  claim 
wherein  the  tape  leader  detector  includes  a  first 
light  detector  (32)  and  a  second  light  detector 
(34),  the  cassette  cover  (12)  has  a  first  window 
(24)  and  a  second  window  (26)  on  opposite  ends 
of  the  cassette  cover,  and  the  source  receiving 
aperture  (27)  has  a  first  light  emitting  aperture 
and  a  second  light  emitting  aperture,  wherein 
said  light  path  (36a)  is  between  said  first  light 
emitting  aperture  and  said  first  window  (24), 

6 
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said  first  light  pipe  being  coupled  to  the 
cassette  cover  adjacent  the  first  window  (24); 
and 

said  second  light  pipe  being  coupled  to  the 
cassette  cover  adjacent  the  first  light  emitting 
aperture  of  source  receiving  aperture  and 
aligned  with  the  first  light  pipe  to  define  a  portion 
of  the  light  path  between  the  light  source  and  the 
first  light  detector;  and  further  comprising  a  sec- 
ond  light  path  (36b)  between  said  second  light 
emitting  aperture  and  said  second  window  (26), 
and  a  third  light  pipe  coupled  to  the  cassette  cov- 
er  adjacent  the  second  window;  and  a  fourth  light 
pipe  coupled  to  the  cassette  cover  adjacent  the 
second  light  emitting  aperture  of  the  source  re- 
ceiving  aperture  and  aligned  with  the  second  light 
pipe  to  define  a  portion  of  the  light  path  between 
the  light  source  and  the  second  light  detector 
whereby  only  light  coaxial  with  said  light  pipes  im- 
pinges  upon  said  detectors. 

9.  Atape  cassette  according  to  any  preceding  claim 
wherein  the  light  pipes  (70,  72,  74,  76)  are  black. 

10.  Atape  cassette  according  to  any  preceding  claim 
wherein  at  least  one  of  the  light  pipes  (70,  72,  74, 
76)  has  a  threaded  axial  bore. 

Patentanspruche 

1  .  Bandkassette  (1  0)  fur  die  Verwendung  mit  einem 
Vorspannbanddetektor,  dereine  Lichtquelle  (30) 
und  mindestens  einen  Lichtempfanger  (32,  34) 
aufweist,  mit 

einem  ersten  Wickelkern  (14), 
einem  zweiten  Wickelkern  (18), 
einem  mit  dem  ersten  und  dem  zweiten 

Wickelkern  (14,  18)  verbundenen  Band  (28),  das 
mindestens  ein  durchsichtiges  Vorspannband 
aufweist  und  bei  seiner  Bewegung  zwischen  dem 
ersten  und  dem  zweiten  Wickelkern  langs  einer 
Bandbahn  lauft, 

einem  den  ersten  und  den  zweiten  Wickel- 
kern  (14,  18)  tragenden  Kassettengehause  (12a, 
12b), 

einer  in  dem  Kassettengehause  vorgese- 
henen  Quellenaufnahmeoffnung  (27)  zur  Aufnah- 
me  der  Lichtquelle  (30), 

einem  in  dem  Kassettengehause  vorgese- 
henen  Fenster  (24,  26), 

einem  zwischen  der  Quellenaufnahmeoff- 
nung  (27)  und  dem  Fenster  (24,  26)  vorgesehe- 
nen  Strahlengang  (36a,  36b),  der  die  Bandbahn 
schneidet  und  durch  ein  auf  den  ersten  oder  den 
zweiten  Wickelkern  (14,  18)  gewickeltes  Band 
derart  abdunkelbar  ist,  daft  von  der  Lichtquelle 
(30)  emittiertes  Licht,  das  durch  das  Vorspann- 

band  des  Bandes  (28)  getreten  und  nicht  durch 
auf  dem  Wickelkern  (14,  18)  vorhandenes  Band 
abgedunkelt  ist,  auf  dem  Lichtempfanger  (32,  34) 
auftrifft,  wobei  im  Bereich  des  Fensters  (24,  26) 

5  ein  mit  dem  Kassettengehause  (12a,  12b)  ver- 
bundenes  Lichtleitrohr  (70,  76)  vorgesehen  ist, 
das  mit  dem  Strahlengang  fluchtet  und  von  ei- 
nem  Kanal  durchsetzt  ist,  durch  den  mit  dem 
Lichtleitrohr  im  wesentlichen  koaxiales  Licht  zu 

10  dem  Lichtempfanger  (12)  gelangt,  dadurch  ge- 
kennzeichnet,  dali 

das  Kassettengehause  (12)  lichtdurchlas- 
sig  ist  und  im  Bereich  der  Quellenaufnahmeoff- 
nung  (27)  ein  zweites  mit  dem  Kassettengehause 

15  verbundenes  Lichtleitrohr  (72,  74)  vorgesehen  ist, 
das  mit  dem  Strahlengang  (36a,  36b)  fluchtet  und 
von  einem  Kanal  durchsetzt  ist,  durch  den  von  der 
von  der  zweiten  Quellenafunahmeoffnung  (27) 
aufgenommenen  Lichtquelle  (30)  kommendes 

20  Licht  in  den  Strahlengang  (36a,  36b)  nur  gelan- 
gen  kann,  wenn  es  mit  dem  zweiten  Lichtleitrohr 
(72,  74)  im  wesentlichen  koaxial  ist. 

2.  Bandkassette  nach  Anspruch  1,  in  der  die  Licht- 
25  leitrohre  formgeprelite  Kunststoffrohre  (70,  72, 

74,  76)  aufweisen,  deren  Innendurchmesser  so 
klein  ist,  dali  unerwunschtes  reflektiertes  und 
durchgelassenes  Licht  in  dem  Kassettengehau- 
se  geschwacht  wird,  und  so  groli,  dali  fur  ein  ge- 

30  nugendes  Erfassen  genugendes  Licht  von  der 
Lichtquelle  zu  dem  Lichtempfanger  gelangen 
kann. 

3.  Bandkassette  nach  Anspruch  1  oder2,  in  dem  die 
35  Quellenaufnahmeoffnung  von  einem  Schacht- 

rohr  (27)  begrenzt  ist,  das  sich  in  das  Kassettenge- 
hause  erstreckt  und  in  dem  eine  Lichtemissionsoff- 
nung  vorgesehen  ist,  und  das  der  Quellenaufnah- 
meoffnung  benachbarte  zweite  Lichtleitrohr  im  Be- 

40  reich  der  Lichtemissionsoffnung  montiert  ist. 

4.  Bandkassette  nach  Anspruch  3  mit  im  Bereich 
des  Schachtrohrs  montierten  Lichtquellenmas- 
kierungsmitteln  (78,  80)  zum  Schwachen  von 

45  Streulicht  durch  Maskieren  der  Lichtquelle. 

5.  Bandkassette  nach  Anspruch  4,  in  der  die  Licht- 
quellenmaskierungsmittel  ferner  einen  einen  Teil 
der  Quellenaufnahmeoffnung  in  dem  Schacht- 

50  rohr  umgebenden  Einsatz  (78,  80)  aufweisen. 

6.  Bandkassette  nach  Anspruch  5,  in  dem  der 
Schacht  des  Schachtrohrs  eine  Naht  (13)  auf- 
weist,  mit  der  der  Einsatz  (78,  80)  sie  abdeckend 

55  fluchtet. 

7.  Bandkassette  nach  Anspruch  5,  in  der  der  Ein- 
satz  (78,  80)  mit  dem  im  Bereich  der  Lichtemis- 

7 
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sionsoffnung  montierten  zweiten  Lichtleitrohr 
(72,  74)  einstuckig  ist. 

8.  Bandkassette  nach  einem  der  vorhergehenden 
Anspruche,  in  der  der  Vorspannbanddetektor  ei- 
nen  ersten  Lichtempfanger  (32)  und  einen  zwei- 
ten  Lichtempfanger  (34)  aufweist,  das  Kasset- 
tengehause  (12)  ein  erstes  Fenster  (24)  und  ein 
zweites  Fenster  (26)  an  entgegengesetzten  En- 
den  des  Kassettengehauses  besitzt,  die  Quellen- 
aufnahmeoffnung  (27)  eine  erste  Lichtemissions- 
offnung  und  eine  zweite  Lichtemissionsoffnung 
aufweist,  der  Strahlengang  (36a)  sich  zwischen 
der  ersten  Lichtemissionsoffnung  und  dem  er- 
sten  Fenster  (24)  erstreckt, 

das  erste  Lichtleitrohr  im  Bereich  des  er- 
sten  Fensters  (24)  mit  dem  Kassettengehause 
verbunden  ist  und 

das  zweite  Lichtleitrohr  im  Bereich  der  er- 
sten  Lichtemissionsoffnung  der  Quellenaufnah- 
meoffnung  mit  dem  Kassettengehause  verbun- 
den  ist  und  mit  dem  ersten  Lichtleitrohr  derart 
fluchtet,  dali  das  zweite  Lichtleitrohr  einen  Teil 
des  Strahlenganges  zwischen  der  Lichtquelle 
und  dem  ersten  Lichtempfanger  bildet,  fernermit 
einem  zweiten  Strahlengang  (36b)  zwischen  der 
zweiten  Lichtemissionsoffnung  und  dem  zweiten 
Fenster  (26),  mit  einem  im  Bereich  des  zweiten 
Fensters  mit  dem  Kassettengehause  verbunde- 
nen  dritten  Lichtleitrohr  und  mit  einem  im  Bereich 
der  zweiten  Lichtemissionsoffnung  der  Quellen- 
aufnahmeoffnung  mit  dem  Kassettengehause 
verbundenen  vierten  Lichtleitrohr,  das  mit  dem 
zweiten  Lichtleitrohr  derart  fluchtet,  dali  das  vier- 
te  Lichtleitrohr  einen  Teil  des  Strahlenganges 
zwischen  der  Lichtquelle  und  dem  zweiten  Licht- 
empfanger  bildet,  so  dali  auf  den  Empfangern 
nur  mit  den  Lichtleitrohren  koaxiales  Licht  ein- 
fallt. 

9.  Bandkassette  nach  einem  der  vorhergehenden 
Anspruche,  in  der  die  Lichtleitrohre  (70,  72,  74, 
76)  schwarz  sind. 

10.  Bandkassette  nach  einem  der  vorhergehenden 
Anspruche,  in  der  mindestens  eines  der 
Lichtleitrohre  (70,  72,  74,  76)  eine  axiale  Gewin- 
debohrung  besitzt. 

Revendications 

1.  Cassette  a  bande  (10)  utilisable  avec  un  detec- 
teurd'amorce  de  bande  qui  comporte  une  source 
de  lumiere  (30)  et  au  moins  un  detecteur  de  lu- 
miere  (32,34),  comprenant  : 

un  premier  moyeu  (14)  ; 
un  deuxieme  moyen  (18)  ; 

une  bande  (28)  reliee  aux  premier  et 
deuxieme  moyeux  (14,18),  qui  a  au  moins  une 
partie  d'amorce  transparente  et  suit  un  chemin 
de  bande  lorsqu'elle  se  deplace  entre  les  premier 

5  et  deuxieme  moyeux  ; 
un  couvercle  de  cassette  (12a,12b)  sup- 

portant  les  premier  et  deuxieme  moyeux  (14,18)  ; 
une  ouverture  de  reception  de  source  (27) 

prevue  dans  le  couvercle  de  cassette  pour  rece- 
10  voir  la  source  de  lumiere  (30)  ; 

une  fenetre  (24,26)  prevue  dans  le  couver- 
cle  de  cassette  ; 

un  chemin  de  lumiere  (36a,36b)  defini  en- 
tre  I'ouverture  de  reception  de  source  (27)  et  la 

15  fenetre  (24,  26),  le  chemin  de  lumiere  coupant  le 
chemin  de  bande  et  etant  occultable  par  la  bande 
enroulee  sur  un  desdits  premier  et  deuxieme 
moyeux  (14,1  8)  de  sorte  que  la  lumiere  emise  par 
la  source  de  lumiere  (30),  traversant  la  partie 

20  d'amorce  de  la  bande  (28)  et  non  occultee  par  la 
bande  sur  ledit  moyeu  (14,18),  atteint  le  detec- 
teur  de  lumiere  (32,34)  ;  et 

un  tube  de  lumiere  (70,76),  relie  au  couver- 
cle  de  cassette  (12a,  1  2b)  et  adjacent  a  la  fenetre 

25  (24,26),  aligne  avec  ledit  chemin  de  lumiere,  ledit 
tube  de  lumiere  ayant  un  passage  interieur  pour 
transmettre  toute  lumiere  sensiblement  coaxiale 
avec  ledit  tube  de  lumiere  audit  detecteur  de  lu- 
miere  (12)  ; 

30  caracterisee  en  ce  que  : 
ledit  couvercle  de  cassette  (12)  transmet 

la  lumiere  ;  et 
un  deuxieme  tube  de  lumiere  (72,74)  est 

relie  au  couvercle  de  cassette  et  adjacent  a  I'ou- 
35  verture  de  reception  de  source  (27),  ledit  deuxie- 

me  tube  de  lumiere  (72,74)  etant  aligne  avec  ledit 
chemin  de  lumiere  (36a,36b)  et  ayant  un  passage 
interieur  pour  transmettre  seulement  la  lumiere 
sensiblement  coaxiale  avec  ledit  deuxieme  tube 

40  de  lumiere  (72,74),  de  ladite  source  de  lumiere 
(30)  recue  par  ladite  ouverture  de  reception  de 
source  (27)  au  dit  chemin  de  lumiere  (36a,36b). 

2.  Cassette  a  bande  suivant  la  revendication  1, 
45  dans  laquelle  les  tubes  de  lumiere  sont  des  tubes 

en  matiere  plastique  moulee  (70,72,74,76)  ayant 
un  diametre  interieur  de  tube  assez  petit  pour  re- 
duire  la  lumiere  reflechie  ettransmise  indesirable 
dans  le  couvercle  de  cassette,  et  assez  grand 

so  pour  permettre  a  une  lumiere  suff  isante  de  pas- 
ser  de  la  source  de  lumiere  au  detecteurde  lumie- 
re  pour  une  detection  adequate. 

3.  Cassette  a  bande  suivant  la  revendication  1  ou  2, 
55  dans  laquelle  I'ouverture  de  reception  de  source 

est  sous  la  forme  d'un  puits  tubulaire  (27)  pene- 
trant  dans  le  couvercle  de  cassette,  un  orifice 
d'emission  de  lumiere  etant  menage  dans  le  puits 
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tubulaire,  et  dans  laquelle  le  deuxieme  tube  de  lu- 
miere  adjacent  a  I'ouverture  de  reception  de 
source  est  monte  de  facon  adjacente  a  I'orifice 
d'emission  de  lumiere. 

4.  Cassette  a  bande  suivant  la  revendication  3,  qui 
comporte  des  moyens  de  masquage  de  source 
de  lumiere  (78,80)  montes  pres  du  puits  tubulai- 
re,  pour  masquer  la  source  de  lumiere  af  in  de  re- 
duire  les  fuites  de  lumiere. 

5.  Cassette  a  bande  suivant  la  revendication  4, 
dans  laquelle  les  moyens  de  masquage  de  sour- 
ce  de  lumiere  comprennent  en  outre  : 

un  insert  (78,80)  dispose  autour  d'une  par- 
tie  de  I'ouverture  de  reception  de  source,  a  I'in- 
terieur  du  puits  tubulaire. 

tre,  et  un  quatrieme  tube  de  lumiere  est  relie  au 
couvercle  de  cassette  pres  du  deuxieme  orifice 
d'emission  de  lumiere  de  I'ouverture  de  reception 
de  source,  en  alignement  avec  le  deuxieme  tube 

5  de  lumiere  pour  def  inir  une  partie  du  chemin  de 
lumiere  entre  la  source  de  lumiere  et  le  deuxieme 
detecteur  de  lumiere,  de  sorte  que  seule  la  lumie- 
re  coaxiale  auxdits  tubes  de  lumiere  frappe  les 
dits  detecteurs. 

10 
9.  Cassette  a  bande  suivant  une  quelconque  des 

revendications  precedentes,  dans  laquelle  les  tu- 
bes  de  lumiere  (70,72,74,76)  sont  noirs. 

15  10.  Cassette  a  bande  suivant  une  quelconque  des 
revendications  precedentes,  dans  laquelle  au 
moins  un  des  tubes  de  lumiere  (70,72,74,76) 
comporte  un  passage  axial  f  ilete. 

6.  Cassette  a  bande  suivant  la  revendication  5, 
dans  laquelle  le  puits  tubulaire  comporte  un  joint  20 
de  puits  (13)  et  dans  laquelle  I'insert  (78,80)  est 
aligne  de  maniere  a  recouvrir  le  joint  de  puits 
(13). 

7.  Cassette  a  bande  suivant  la  revendication  5,  25 
dans  laquelle  I'insert  (78,80)  est  forme  solidaire- 
ment  avec  le  deuxieme  tube  de  lumiere  (72,74) 
monte  de  facon  adjacente  a  I'orifice  d'emission 
de  lumiere. 

30 
8.  Cassette  a  bande  suivant  une  quelconque  des 

revendications  precedentes,  dans  laquelle  le  de- 
tecteur  d'amorce  de  bande  comprend  un  premier 
detecteur  de  lumiere  (32)  et  un  deuxieme  detec- 
teur  de  lumiere  (34),  le  couvercle  de  cassette  (32)  35 
comporte  une  premiere  fenetre  (24)  et  une 
deuxieme  fenetre  (26)  a  des  extremites  oppo- 
sees  du  couvercle  de  cassette,  et  I'ouverture  de 
reception  de  source  (27)  comporte  un  premier 
orifice  d'emission  de  lumiere  et  un  deuxieme  ori-  40 
fice  d'emission  de  lumiere,  et  ledit  chemin  de  lu- 
miere  (36a)  est  def  ini  entre  ledit  premier  orifice 
d'emission  de  lumiere  et  ladite  premiere  fenetre 
(24), 

ledit  premier  tube  de  lumiere  etant  relie  au  45 
couvercle  de  cassette  pres  de  lapremierefenetre 
(24),  et  ledit  deuxieme  tube  de  lumiere  etant  relie 
au  couvercle  de  cassette  pres  du  premier  orifice 
d'emission  de  lumiere  de  I'ouverture  de  reception 
de  source  et  etant  aligne  avec  le  premier  tube  de  50 
lumiere  pour  def  inir  une  partie  du  chemin  de  lu- 
miere  entre  la  source  de  lumiere  et  le  premier  de- 
tecteur  de  lumiere, 

un  deuxieme  chemin  de  lumiere  (36b)  est 
en  outre  def  ini  entre  ledit  deuxieme  orifice  55 
d'emission  de  lumiere  et  ladite  deuxieme  fenetre 
(26),  et  un  troisieme  tube  de  lumiere  est  relie  au 
couvercle  de  cassette  pres  de  la  deuxieme  fene- 
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