
(19) 

Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

(12) 

peen  des  brevets  (1  }  E  P  0  5  1  6  4 6 9   B  1 

EUROPEAN  PATENT  S P E C I F I C A T I O N  

(45)  Date  of  publication  and  mention 
of  the  grant  of  the  patent: 
11.12.1996  Bulletin  1996/50 

(21)  Application  number:  92304948.0 

(22)  Date  of  filing:  29.05.1992 

(51)  intci.6:  G11B  15/43,  G11B  15 /675 ,  
G11B  23/04,  G11B  23 /087 ,  
G11B  15 /17  

(54)  Tape  cassette  loading  system 

Bandkassettenladesystem 

Systeme  de  chargement  de  cassette  a  bande 

(84)  Designated  Contracting  States: 
DE  FR  GB 

(30)  Priority:  31.05.1991  JP  155372/91 

(43)  Date  of  publication  of  application: 
02.12.1992  Bulletin  1992/49 

(73)  Proprietor:  VICTOR  COMPANY  OF  JAPAN,  LTD. 
Yokohama-Shi,  Kanagawa-Ken  (JP) 

DO 
O) 
CO 
^ -  
CO 

l o  
o  
a .  
LU 

(72)  Inventor:  Tojo,  Shuichi 
Yokohama-shi,  Kanagawa-ken  (JP) 

(74)  Representative:  Gladwin,  Philip 
P.  Gladwin  &  Co 
P.O.Box  650 
Great  Missenden,  Bucks.  HP16  9QT  (GB) 

(56)  References  cited: 
EP-A-  0  234  252 
FR-A-  2  352  369 
GB-A-  2  237  678 

FR-A-  2  013  052 
GB-A-  2  104  872 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any  person  may  give 
notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall  be  filed  in 
a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been  paid.  (Art. 
99(1)  European  Patent  Convention). 

Printed  by  Jouve,  75001  PARIS  (FR) 



1 EP  0  516  469  B1 2 

Description 

BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention: 

The  present  invention  relates  to  improvements  of  a 
tape  cassette  loading  system  equipped  in  a  magnetic 
recording  and/or  reproducing  apparatus,  for  loading  a 
tape  cassette  accommodating  a  magnetic  tape  wound 
around  a  pair  of  tape  reels,  and  it  particularly  relates  to 
a  tape  cassette  loading  system  having  a  tape  slack  take- 
up  mechanism  capable  of  taking-up  a  tape  slack  of  the 
magnetic  tape  occurring  in  the  tape  cassette  by  rotating 
at  least  one  of  the  tape  reels  within  the  tape  cassette, 
when  the  tape  cassette  is  loaded  in  the  cassette  loading 
system  equipped  in  the  apparatus. 

Description  of  the  Related  Art: 

Presently,  such  a  magnetic  recording  and/or  repro- 
ducing  apparatus  as  having  rotary  magnetic  heads,  for 
instance,  a  Video  Tape  Recorder  (  VTR  )  or  a  Rotary 
head  Digital  Audio  Tape  recorder  (  R-DAT  )  is  widely 
used  together  with  a  magnetic  tape  cassette  (referred 
to  as  a  "tape  cassette"  or  a  "cassette"  hereafter)  accom- 
modating  a  magnetic  tape  wound  around  a  pair  of  tape 
reels. 

Upon  a  recording  or  a  reproducing  operation,  the 
tape  cassette  is  first  loaded  in  a  cassette  loading  device 
of  the  apparatus,  then  is  automatically  transferred  to  a 
predetermined  set  position  by  a  transferring  operation 
of  the  cassette  loading  device  by  a  cassette  transfer 
mechanism,  while  a  front  lid  of  the  tape  cassette  is  ro- 
tated  upward  to  open  by  a  lid  opening  mechanism.  A 
segment  of  the  magnetic  tape  being  between  the  pair  of 
tape  reels  is  positioned  just  behind  the  front  lid  with  its 
closed  position.  Thus,  upon  the  tape  loading,  a  pair  of 
loading  poles  enters  into  a  mouth  provided  at  a  bottom 
of  the  cassette  to  intercept  and  engage  with  the  tape 
segment  to  draw  it  out  of  the  cassette  with  its  lid  being 
open,  subsequently,  the  loading  poles  move  respective- 
ly  to  predetermined  positions  so  as  to  bring  the  magnetic 
tape  obliquely  around  a  rotary  head  drum  in  a  predeter- 
mined  range.  Then,  recording  or  reproducing  of  signals 
on  or  from  the  magnetic  tape  is  performed  by  rotary 
magnetic  heads  fixed  to  the  rotary  head  drum. 

Whereas,  when  a  user  manually  rotates  a  tape  reel 
or  reels  for  some  reason  before  loading  the  cassette  into 
a  recorder  or  when  the  cassette  1  00  is  shaken  violently, 
the  tape  segment  just  behind  the  front  lid  is  liable  to  be 
slackened  and  often  a  tape  slack  within  the  cassette  as 
illustrated  in  Fig.  1  develops.  Fig.  1  is  a  plan  view  show- 
ing  a  tape  cassette  in  which  a  magnetic  tape  has  a  tape 
slack.  Referring  to  Fig.  1  ,  a  magnetic  tape  1  01  is  accom- 
modated  in  the  cassette  1  00  in  such  a  manner  that  both 
ends  of  the  magnetic  tape  101  are  respectively  wound 
around  and  anchorred  to  a  pair  of  tape  reels,  a  supply 

reel  102  and  a  take-up  reel  103,  and  the  tape  segment 
101a  being  between  the  tape  reels  102,  103  is  contact- 
ing  with  guide  rollers  104,  106  disposed  behind  a  lid  105 
which  can  be  rotated  upwards  to  open. 

5  Usually,  a  tape  reel  brake  mechanism  (  not  shown  ) 
utilizing  a  friction  or  the  like  is  used  in  the  cassette  1  00 
to  prevent  the  tape  segment  101a  from  unintended  ro- 
tation  of  the  reels  and  developing  tape  slacks  in  order 
not  to  disturb  the  insertion  of  the  loading  poles  upon  the 

10  tape  loading.  FR-A-2  013  052  discloses  such  a  reel 
brake  mechanism. 

However,  when  at  least  one  of  the  tape  reels  102, 
103  is  rotated  in  a  tape  slacking  direction  by  an  errone- 
ous  handling  against  the  friction  provided  by  the  tape 

is  reel  brake  mechan  ism,  a  tape  slack  develops  at  the  tape 
segment  101a.  It  should  be  noted  that  the  tape  slack 
often  poses  a  problems  to  the  recorder  and/or  the  tape 
not  only  disturbing  the  engagement  of  the  loading  poles 
with  the  tape  segment  101a,  but  also  such  a  serious 

20  problem  as  the  tape  being  jammed  inside  the  recorder 
causing  a  tape  or  recorder  damage  or  the  both. 

SUMMARY  OF  THE  INVENTION 

25  A  general  object  of  the  present  invention  is  to  pro- 
vide  a  novel  and  useful  tape  cassette  loading  system  in 
which  the  above  problems  have  been  eliminated. 

A  more  specific  object  of  the  present  invention  is  to 
provide  a  tape  cassette  loading  system  having  a  tape 

30  slack  take-up  mechanism  in  a  magnetic  recording  and/ 
or  reproducing  apparatus  in  order  to  remove  a  tape 
slack  developing  in  the  tape  cassette  upon  loading  the 
tape  cassette.  Another  and  more  specific  object  of  the 
present  invention  is  to  provide  a  tape  cassette  loading 

35  system  equipped  in  a  magnetic  recording  and/or  repro- 
ducing  apparatus  for  loading  a  tape  cassette  to  the  ap- 
paratus.  The  tape  cassette  used  in  the  present  invention 
generally  comprises  a  cassette  case  having  a  front  lid 
at  a  front  thereof,  a  pair  of  tape  reels  accommodating  a 

40  magnetic  tape  thereon  within  the  cassette  case  and  a 
window  formed  on  a  side  wall  of  the  cassette  case  to 
expose  at  least  one  of  the  reel  flanges  of  the  tape  reels 
so  that  the  reel  flange  is  engagaeble  with  a  reel  driving 
system  of  the  apparatus.  The  tape  cassette  loading  sys- 

45  tern  according  to  the  present  invention  comprises  a  cas- 
sette  holder  having  a  frame  body,  to  which  cassette 
holder  the  tape  cassette  is  loaded,  and  a  tape  slack 
take-up  mechanism  provided  on  the  cassette  holder  at 
a  position  corresponding  to  the  window  of  the  cassette 

so  case.  Thus,  a  tape  slack  developed  on  the  magnetic 
tape  in  the  cassette  case  is  taken-up  or  absorbed  by 
take-up  operation  of  the  tape  slack  take-up  mechanism 
upon  loading  the  tape  cassette  into  the  cassette  holder. 

Other  objects  and  further  features  of  the  present  in- 
55  vention  will  be  apparent  from  the  following  detailed  de- 

scription  when  read  in  conjunction  with  the  accompany- 
ing  drawings. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Preferred  embodiments  of  the  present  invention  will 
be  described  with  reference  to  the  accompanying  draw- 
ings  wherein: 

Fig.  1  is  a  plan  view  showing  a  generally  known  tape 
cassette  in  which  a  magnetic  tape  has  a  tape  slack. 

Fig.  2  is  a  perspective  view  showing  a  tape  cassette 
adopted  in  an  embodiment  of  the  present  invention  from 
a  bottom  side  of  the  tape  cassette. 

Fig.  3  is  a  cross-sectional  view  showing  the  tape 
cassette  in  Fig.  1  .,  which  is  related  to  a  main  part  of  the 
present  invention. 

Fig.  4  is  a  perspective  view  showing  a  whole  struc- 
ture  of  a  cassette  loading  system  which  is  the  main  part 
of  the  present  invention. 

Fig.  5  is  an  enlarged  perspective  view  showing  a 
tape  slack  take-up  mechanism  illustrated  in  Fig.  4. 

Fig.  6  through  Fig.  9  are  plan  views  for  explaining 
operations  of  the  tape  slack  take-up  mechanism  illus- 
trated  in  Fig.  4  and  5. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENT 

The  description  will  be  given  to  a  tape  cassette  used 
in  an  embodiment  of  the  present  invention  prior  to  the 
description  of  an  embodiment  of  a  tape  loading  system 
of  the  present  invention. 

Fig.  2  is  a  perspective  view  showing  a  tape  cassette 
adopted  in  an  embodiment  of  the  present  invention  from 
a  bottom  side  of  the  tape  cassette.  Fig.  3  is  a  cross- 
sectional  view  showing  the  tape  cassette  in  Fig.  1  . 

The  tape  cassette  1  adopted  in  the  embodiment  of 
the  present  invention  comprises  a  cassette  case  2  con- 
sisting  of  an  upper  half  3a  and  a  lower  half  2b,  a  front 
lid  9  provided  at  a  front  of  the  upper  half  3a  to  cover  the 
front  part  of  the  cassette  case  2,  a  mouth(opening)  2d 
formed  at  the  lower  half  2b  behind  the  front  lid  9  for  per- 
mitting  an  insertion  of  loading  poles,  a  supply  reel  4  and 
a  take-up  reel  5  for  accommodating  magnetic  tape  8. 

The  following  detailed  description  deals  only  with 
constructions  of  the  take-up  reel  5  and  the  supply  reel 
4.  In  this  embodiment,  the  construction  of  the  take-up 
reel  5  is  different  from  that  of  the  supply  reel  4,  however, 
the  same  construction  of  the  supply  reel  4  may  be  used 
for  that  of  the  take-up  reel  5. 

As  illustrated  in  Fig.  3,  the  supply  reel  4  comprises 
a  pair  of  flanges,  an  upper  flange  4a  and  a  lower  flange 
4b,  made  of  circular  discs,  and  a  cylindrical  hub  4c  in- 
terposed  between  the  upper  and  lower  flanges  4a,  4b 
which  are  facing  each  other.  Further,  the  supply  reel  4 
is  provided  with  an  engaging  hole  4d  opened  through  a 
bottom  2a  of  the  lower  half  2b  for  engaging  with  a  driving 
shaft  of  the  apparatus  (  not  shown  ).  The  supply  reel  4 
is  movably  disposed  in  the  cassette  case  2  in  a  manner 
that  the  engaging  hole  4d  is  accessible  by  the  driving 
shaft  through  the  hole  2a1  provided  in  the  bottom  2a  of 

the  lower  half  2b. 
On  the  other  hand,  the  take-up  reel  5  comprises  a 

pair  of  flanges,  an  upper  flange  5a  and  a  lower  flange 
5b,  and  a  cylindrical  hub  5c  interposed  between  the  up- 

5  per  and  lower  flanges  5a,  5b  which  are  facing  each  oth- 
er.  The  lower  flange  5b  of  the  take-up  reel  5  is  provided 
with  a  gear  portion  5bl  at  a  periphery  thereof  for  engag- 
ing  with  a  take-up  reel  driving  device  of  the  apparatus  ( 
not  shown  ).  The  take-up  reel  5  is  rotatably  mounted  on 

10  an  axle  6  provided  perpendicularly  on  the  bottom  plate 
2a  of  the  lower  half  2b  within  the  cassette  case  2.  Fur- 
ther,  a  slightly  bent  leaf  spring  7  is  provided  across  a 
ceiling  of  the  upper  half  3a  in  such  manner  that  the  distal 
ends  of  the  leaf  spring  7  exert  small  resilient  forces 

is  downward  on  the  take-up  reel  5  and  the  supply  reel  4, 
respectively. 

As  illustrated  in  Fig.  2,  a  side  window  2c  is  formed 
along  a  side  wall  of  the  lower  half  2b  extending  to  the 
bottom  plate  2a  thereof  to  expose  and  engage  the  gear 

20  portion  5bl  of  the  take-up  reel  5  with  a  tape  slack  take- 
up  mechanism  20  of  a  cassette  loading  system  10 
shown  in  Fig.  4,  which  will  be  described  hereafter.  The 
side  window  2c  is  composed  of  2  openings,  a  rectangu- 
lar  opening  2c2  formed  on  the  side  wall  and  a  trapezoid 

25  opening  2c1  formed  on  the  bottom  plate  2a.  It  should  be 
noted  that  the  above  gear  portion  5b1  can  be  formed  on 
the  periphery  of  the  upper  flange  5a  of  the  take-  up  reel 
5  and  the  window  2c  can  be  formed  nearby  the  upper 
flange  5a,  instead.  Further,  the  same  gear  portion  as  the 

30  gear  portion  5b1  can  also  be  made  on  a  periphery  of 
either  upper  or  lower  flange  4a,  4b  of  the  supply  reel  4 
and  the  same  opening  as  the  side  window  2c  nearby  the 
gear  portion. 

A  magnetic  tape  8  is  accommodated  in  the  cassette 
35  2  in  such  a  manner  that  both  ends  of  the  magnetic  tape 

8  are  respectively  wound  around  and  anchorred  to  the 
pair  of  tape  reels,  the  supply  reel  4  and  the  take-up  reel 
5,  and  a  tape  segment  8a  between  the  tape  reels  4,  5 
is  positioned  along  a  back  wall  of  a  front  lid  9  which  is 

40  rotatably  provided  to  a  front  of  the  cassette  case  2  to 
cover  the  tape  segment  8a  of  the  magnetic  tape  8.  In 
Fig.  2  ,  2d  designates  a  mouth  or  opening  to  permit  an 
insertion  of  tape  loading  poles  of  the  apparatus  (  not 
shown  ). 

45  Next,  description  will  be  given  to  the  main  part  of 
the  present  invention,  a  cassette  loading  system  10,  re- 
ferring  to  Fig.  4  through  Fig.  9.  Fig.  4  is  a  perspective 
view  showing  a  whole  structure  of  a  cassette  loading 
system  10  which  is  the  main  part  of  the  present  inven- 

50  tion.  Fig.  5  is  an  enlarged  perspective  view  showing  a 
tape  slack  take-up  mechanism  20  illustrated  in  Fig.  4. 
Fig.  6  through  Fig.  9  are  plan  views  for  explaining  oper- 
ations  of  a  tape  slack  take-up  mechanism  20  to  take-up 
a  tape  slack  in  a  tape  cassette. 

55  Referring  to  Fig.  4,  an  embodiment  of  the  cassette 
loading  system  10  according  to  the  present  invention 
generally  comprises  a  cassette  holder  11  made  of  a 
frame  body  for  mounting  the  aforementioned  tape  cas- 

3 
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sette  1  (shown  with  two-dot  chain  line  ),  and  atape  slack 
take-up  mechanism  20  rigidly  provided  on  a  right  side 
wall  1  1  c  of  the  cassette  holder  1  1  ,  which  tape  slack  take- 
up  mechanism  20  has  a  function  of  taking-up  a  tape 
slack  developed  in  the  tape  cassette  1.  The  cassette 
holder  11  is  connected  to  a  holder  transferring  mecha- 
nism  (  not  illustrated  for  simplicity  )  which  transfers  the 
cassette  holder  11  in  arrow  directions  A  then  B  to  set 
the  cassette  holder  11  to  a  predetermined  position. 

In  Fig.  4,  the  cassette  holder  11  is  made  of  a  metal 
frame,  and  is  provided  with  a  left  side  wall  11b  and  the 
right  side  wall  11c  which  are  bent  perpendicularly  up- 
ward  from  the  both  sides  of  a  bottom  plate  11a,  respec- 
tively.  Further,  the  right  and  left  side  wall  11b,  11c  are 
respectively  provided  with  guide  parts  11  b1,  11c1  which 
are  horizontally  bent  in  a  manner  that  each  of  the  distal 
ends  of  the  guide  parts  11  b1  ,  11c1  opposes  each  other 
to  assist  a  correct  insertion  of  the  tape  cassette  1  into 
the  cassette  holder  1  1  .  The  bottom  plate  1  1  a  is  provided 
with  a  large  left  hole  1  1  a1  and  a  large  right  hole  1  1  a2  so 
as  to  oppose  the  supply  reel  4  and  the  take-up  reel  5, 
respectively,  for  allowing  engagement  with  a  reel  driving 
mechanism  of  the  apparatus  and  with  the  tape  slack 
take-up  mechanism  20  when  the  tape  cassette  1  is 
mounted  on  the  cassette  holder  11  .  Further,  the  bottom 
plate  1  1  a  is  provided  with  stoppers  1  1  a3,  1  1  a4  at  a  rear 
end  thereof  so  that  the  stoppers  1  1  a3,  1  1  a4  can  engage 
with  the  contacting  part  2e1  ,  2e2  (  Fig.  2  )of  the  cassette 
tape  1,  a  height  of  the  stoppers  11a3,  11a4  being  low 
enough  not  to  obstruct  the  opening  of  the  front  lid  9  of 
the  tape  cassette  1  by  a  lid  opening  mechanism  of  the 
apparatus  (  not  shown  ).  Furthermore,  the  right  side  wall 
11c  is  provided  with  a  side  opening  11c2  as  a  vertical 
part  extended  from  the  right  large  hole  1  1  a2,  where  the 
tape  slack  take-up  mechanism  20  is  provided. 

The  description  will  be  given  to  the  tape  slack  take- 
up  mechanism  20,  which  is  pre-assembled  before  an 
installation  to  the  cassette  holder  1  1  as  illustrated  in  Fig. 
5.  Fig.  5  is  an  enlarged  perspective  view  of  a  tape  slack 
take-up  mechanism  20. 

Referring  to  Fig.  5,  a  holding  member  21  made  of  a 
resin  body  comprises  a  cylindrical  member  21a,  attach- 
ment  plates  21  b,  21  c  protrudingly  provided  on  the  sides 
of  the  cylindrical  member  21a,  respectively.  One  end  of 
a  long  shaft  22  is  press-fitted  into  the  the  cylindrical 
member  21a  and  the  other  end  of  the  shaft  22  protrudes 
downward  from  the  bottom  of  the  cylindrical  member 
21a.  The  attachment  plates  21a,  21b  are  respectively 
provided  with  screw  holes  21  b1  and  21  c1  for  attaching 
the  tape  slack  take-up  mechanism  20  to  the  right  side 
wall  11c  of  the  cassette  holder  11  at  an  upper  position 
of  the  side  opening  1  1  c2.  Accordingly,  the  holding  mem- 
ber  21  is  stationary  with  respect  to  the  cassette  holder 
11  being  mounted  thereon.  A  first  coil  spring  23,  a  de- 
tection  lever  24  for  detecting  the  tape  cassette  1  ,  a  sec- 
ond  coil  spring  25  and  a  take-up  lever  26  are  mounted 
on  the  shaft  22  in  order,  and  they  are  prevented  from 
slipping  off  from  the  shaft  22  by  a  stopping  washer  27 

at  the  end  of  the  shaft  22. 
Next,  the  detailed  description  will  given  to  the  above 

construction  members  by  referring  to  numbers  23 
through  26  in  order. 

5  One  end  23a  of  the  first  coil  spring  23  is  engaged 
with  the  attachment  plate  21  b  and  the  other  end  23b  of 
the  first  coil  spring  23  is  engaged  with  an  arm  portion 
24b  of  the  detection  lever  24. 

The  detection  lever  24  integrally  made  of  a  resin 
10  body  comprises  a  cylindrical  part  24a  having  a  hole  (  not 

shown  )  through  which  the  shaft  22  is  inserted,  an  arm 
portion  24b  at  the  right  side  of  the  cylindrical  part  24a 
and  an  engaging  part  24c  at  the  left  side  of  the  cylindrical 
part  24a.  The  detection  lever  24  is  rotatably  biased  in  a 

is  counter-clockwise  direction  around  the  center  of  the 
shaft  22,  by  the  first  coil  spring  24,  however,  a  rotation 
of  the  detection  lever  24  is  restricted  by  contacting  a  part 
24b1  of  the  arm  portion  24b  with  a  tapered  part  21  c2  of 
the  attachment  plate  21c.  As  seen  in  the  description  of 

20  the  operation  of  the  tape  slack  take-up  mechanical  20 
hereafter,  when  the  tape  cassette  1  is  loaded  into  the 
cassette  holder  11  the  detection  lever  24  is  rotated  in 
the  clockwise  direction  (  the  arrow  D2  )  against  a  biasing 
force  of  the  coil  spring  23  with  a  distal  end  24b2  of  the 

25  arm  24b  being  engaged  and  displaced  by  the  tape  cas- 
sette  1  .  Further,  the  engaging  part  24c  of  the  detection 
lever  24  protrudes  downward  from  the  cylindrical  part 
24a  and  the  engaging  part  24c  is  engaged  with  a  back 
wall  of  a  lever  26b  of  the  tape  take-up  lever  26  which 

30  will  be  described  hereafter. 
One  distal  end  25a  of  the  second  coil  spring  25  is 

engaged  with  the  arm  portion  24b  of  the  detection  lever 
24,  and  the  other  distal  end  25b  of  the  second  coil  spring 
25  is  engaged  with  the  lever  26b  of  the  take-up  lever  26. 

35  The  take-up  lever  26  comprises  a  rigid  cylindrical 
member  26a  through  which  the  shaft  22  is  inserted  at 
the  center  thereof  and  the  lever  26b  made  of  a  thin  plate 
provided  at  the  left  side  of  the  cylindrical  member  26a, 
which  lever  can  elastically  be  displaced  by  an  external 

40  force.  The  end  portion  of  the  lever  26b  is  bent  to  form  a 
U-shaped  configuration,  and  a  distal  end  of  the  U- 
shaped  configuration  is  provided  with  a  triangular  pawl 
26c  protruding  slightly  upward.  The  take-up  lever  26  is 
biased  in  the  clockwise  direction  (  the  arrow  E1  )  by  the 

45  force  of  the  second  coil  spring  25  around  the  shaft  22, 
however,  the  rotation  of  the  lever  26b  is  restricted  by 
engaging  with  the  engaging  part  24c  of  the  detection  le- 
ver  24.  As  seen  in  the  description  of  the  operation  of  the 
tape  slack  take-up  mechanism  20  hereafter,  when  the 

so  detection  lever  24  is  rotated  in  the  clockwise  direction  ( 
the  arrow  D2  )  upon  loading  of  the  tape  cassette  1  into 
the  cassette  holder  1  1  ,  the  lever  26b  of  the  take-up  lever 
26  is  allowed  to  be  rotated  in  the  clockwise  direction  ( 
the  arrow  E  1  )  because  the  lever  26b  of  the  take-up  lever 

55  26  follows  the  motion  of  the  engaging  part  24c  of  the 
detection  lever  24  due  to  the  biasing  force  of  the  second 
coil  spring  25.  This  causes  the  triangular  pawl  26c  of  the 
tape  take-up  lever  26  to  engage  with  the  gear  portion 

4 
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5b1  of  the  tape  cassette  1  (  Fig.  3  ). 
Next,  the  description  will  be  given  to  an  operation 

of  the  tape  loading  system  10  of  the  present  invention, 
in  particular  an  operation  of  the  tape  slack  take-up 
mechanism  20,  with  reference  to  Fig.  6  through  Fig.  9. 

As  previously  mentioned,  the  tape  cassette  1  is 
loaded  into  the  cassette  holder  11  in  the  arrow  direction 
C  as  illustrated  in  Fig.  4.  Fig.  6  shows  an  initial  state  of 
the  tape  loading  system  10  where  the  tape  cassette  1 
is  not  loaded  into  the  cassette  holder  11.  In  this  state, 
the  arm  portion  24b  of  the  detection  lever  projects  into 
the  inside  of  the  tape  holder  11  from  the  right  side  wall 
11c,  on  the  other  hand,  the  lever  26b  provided  with  the 
triangular  pawl  26c  is  positioned  nearby  the  right  side 
wall  1  1  c  of  the  cassette  holder  1  1  . 

Fig.  7  shows  a  loading  state  where  the  tape  cas- 
sette  1  is  halfway  loaded  into  the  tape  holder  11.  The 
detection  lever  24  is  rotated  in  the  clockwise  direction 
around  the  shaft  22  against  the  biasing  force  of  the  first 
coil  spring  23  by  being  pushed  by  the  front  lid  9  of  the 
tape  cassette  1  which  is  loaded  halfway  to  the  arrow  C. 
Therefore,  the  engaging  part  24c  of  the  detection  lever 
24  is  also  rotated  in  the  clockwise  detection,  so  that  the 
lever  26b  of  the  take-up  lever  26  is  rotated  in  the  clock- 
wise  direction  by  the  biasing  force  of  the  second  coil 
spring  25,  following  to  the  motion  of  the  engaging  part 
24c,  and  the  triangular  pawl  26c  of  the  take-up  lever  26 
is  engaged  with  the  gear  portion  5b1  of  the  lower  flange 
5b  of  the  take-up  reel  5,  which  gear  portion  5b1  resides 
nearby  the  side  opening  2c2  of  the  tape  cassette  1  ,  in 
which  a  tape  slack  of  the  magnetic  tape  8  is  seen  behind 
the  front  lid  9. 

Fig.  8  shows  a  loading  state  where  the  tape  cas- 
sette  1  is  further  inserted  in  the  arrow  C  than  Fig.  7.  In 
this  state,  the  take-up  reel  5  is  rotated  in  the  clockwise 
direction  (  the  arrow  F  )  by  the  friction  exerted  between 
the  triangular  pawl  26c  of  the  take-up  lever  26  and  the 
gear  portion  5b1  of  the  lower  flange  5b.  Thus,  the  tape 
slack  (if  any  )  of  the  magnetic  tape  8  is  taken-up  by  the 
rotation  of  the  take-up  reel  5  and  the  magnetic  tape  8 
behind  the  front  lid  9  is  tightened  to  be  straight.  In  the 
above  embodiment  of  the  present  invention,  the  tape 
cassette  1  has  the  gear  portion  5b1  at  the  periphery  of 
the  lower  flange  5b  to  engage  with  a  driving  mechanism 
(  not  shown  )  of  the  apparatus,  so  that  a  larger  friction 
occurs  between  the  pawl  26c  and  gear  portion  5b1  be- 
cause  of  such  a  jagged  structure  of  the  gear  portion  5b1  . 
However,  it  should  be  noted  that  it  is  not  always  neces- 
sary  to  provide  the  gear  portion  5b1  on  the  take-up  reel 
5  for  generating  the  friction  between  the  pawl  26c  and 
the  periphery  of  the  take-up  reel  5,  other  contacting 
methods  are  also  possible. 

Fig.  9  shows  a  loading  state  where  the  tape  cas- 
sette  1  is  completely  loaded  into  the  cassette  holder  11  . 
In  this  state,  the  tape  cassette  1  is  restricted  by  the  stop- 
pers  11a3,  11a4,  and  the  pawl  26c  is  disengaged  from 
the  gear  portion  5b1  and  retracted  to  the  right  side  wall 
11c  of  the  cassette  holder  11.  This  occurs  as  such  that 

the  pawl  26c  which  slides  on  an  edge  of  the  trapezoid 
opening  22c1,  is  displaced  back  to  the  right  side  wall 
1  1  c  as  the  tape  cassette  1  travels  toward  the  fully  loaded 
position  showing  in  Fig.  9.  As  a  result,  the  tape  slack  of 

5  the  magnetic  tape  8  is  thoroughly  taken-up  by  the  take- 
up  reel  5. 

In  case  of  a  tape  cassette  having  a  built-in  tape 
brake  mechanism  (  not  shown  )  which  prevents  a  take- 
up  reel  and  a  supply  reel  from  free  rotation,  such  tape 

10  cassette  does  not  pose  a  problem  when  loaded  in  the 
cassette  loading  system  1  0,  as  the  lever  26b  of  the  take- 
up  is  elastic  and  simply  displaced  by  the  gear  portion 
5b1  of  the  lower  flange  5b  which  is  prevented  from  ro- 
tation  by  the  brake  mechanism.  The  same  is  true  when 

is  a  tape  cassette  1  having  no  tape  slack  developed  within, 
is  loaded. 

This  suggests  a  modification  of  the  present  inven- 
tion  in  which  the  pawl  26c  is  preloaded  by  its  elasticity 
to  contact  the  periphery  of  the  lower  flange  of  the  take- 

20  up  reel  without  providing  the  detecting  lever  24.  In  this 
modification,  the  take-up  lever  26  serves  the  same  func- 
tion  as  that  of  the  tape  take-up  mechanism  20,  accord- 
ingly,  a  leaf  spring  may  be  substitute  the  take-up  lever 
26. 

25  Further,  as  another  modification  of  the  present  in- 
vention,  the  pawl  26c  of  the  take-up  lever  26  may  be 
engaged  with  the  periphery  of  the  upper  flange  5a  in- 
stead  of  that  of  the  lower  flange  5b. 

Furthermore,  as  a  further  modification  of  the 
30  present  invention,  a  tape  slack  take-up  mechanism  of 

symmetrically  design  with  respect  to  the  tape  slack  take- 
up  mechanism  20  may  be  provided  to  the  left  side  wall 
1  1  b  to  cause  the  supply  reel  4  to  take-up  the  tape  slack 
by  rotating  it  counter-clockwise. 

35  According  to  the  tape  loading  system  of  the  present 
invention,  as  mentioned  in  the  foregoing  description,  the 
tape  slack  developed  within  a  tape  cassette  prior  to 
loading  the  cassette,  can  be  taken-up  by  an  operation 
of  the  tape  slack  take-up  mechanism  upon  loading  of 

40  the  tape  cassette,  so  that  subsequent  operations,  such 
as  the  tape  loading  operation  mentioned  of  the  prior  art 
can  be  securely  performed. 

Thus,  the  present  invention  enables  to  realize  a  re- 
liable  magnetic  recording  and/or  reproducing  apparatus 

45  without  causing  damages  to  the  magnetic  tape  accom- 
modated  in  the  tape  cassette. 

It  is  further  understood  by  those  skilled  in  the  art 
that  foregoing  description  is  a  preferred  embodiment  of 
the  disclosed  device  and  that  various  changes  and  mod- 

50  ifications  may  be  made  in  the  invention  without  depart- 
ing  from  the  scope  thereof. 

1  .  A  tape  cassette  loading  system  provided  in  a  mag- 
netic  recording  and/or  reproducing  apparatus, 
adapted  for  loading  a  tape  cassette  to  the  appara- 

Claims 
55 

5 
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tus,  which  tape  cassette  comprises  a  cassette  case 
(2)  having  a  front  lid  (9),  a  pair  of  tape  reels  (4,  5) 
accommodating  a  magnetic  tape  (8),  thereon  within 
the  cassette  case  and  a  windows  (2c)  formed  at  a 
side  wall  of  the  cassette  case  to  expose  at  least  one 
reel  flange  (5b)  of  the  tape  reels,  said  tape  cassette 
loading  system  comprising: 

a  cassette  holder  (11)  having  a  frame  body  to 
which  cassette  holder  said  tape  cassette  is 
loaded;  and 
tape  slack  take-up  means  (20)  provided  on  said 
cassette  holder  for  taking-up  a  tape  slack  of  the 
magnetic  tape  developed  in  the  cassette  case, 
said  tape  slack  take-up  means  comprising  en- 
gaging  means  (26c)  for  engaging  with  said  one 
reel  flange  through  said  window  of  the  cassette 
case,  wherein  the  tape  slack  of  the  magnetic 
tape  is  taken-up  in  a  manner  that  said  engaging 
means  engages  with  and  rotates  a  tape  reel 
having  said  one  reel  flange  in  cooperation  with 
a  loading  of  the  tape  cassette  into  said  cassette 
holder. 

2.  A  tape  cassette  loading  system  as  claimed  in  claim 
1,  wherein  said  tape  slack  take-up  means  further 
comprises  cassette  detection  means  for  detecting 
said  loading  of  the  tape  cassette  into  said  cassette 
holder  and  for  causing  said  engage  means  to  en- 
gage  with  said  one  of  reel  flange,  said  cassette  de- 
tection  means  being  displaced  by  tape  cassette  up- 
on  loading  thereof  into  said  cassette  holder. 

3.  A  tape  cassette  loading  system  as  claimed  in  claim 
2,  wherein  said  detection  means  comprises  a  cylin- 
drical  part,  a  detection  lever  provided  at  a  side  of 
the  cylindrical  part  and  an  engaging  part  protruding- 
ly  provided  at  another  side  of  the  cylindrical  part. 

4.  A  tape  cassette  loading  system  as  claimed  in  claim 
1  ,  wherein  said  engaging  means  comprises  a  lever 
and  a  pawl  provided  at  a  distal  end  of  the  lever. 

5.  A  tape  cassette  loading  system  as  claimed  in  claim 
4,  wherein  said  tape  slack  take-up  means  further 
comprises  a  holding  member  attached  to  a  side  wall 
of  the  cassette  holder  and  a  shaft  fixed  to  the  hold- 
ing  member  and  said  engaging  means  is  rotatably 
provided  on  the  shaft. 

6.  A  tape  cassette  loading  system  as  claimed  in  claim 
1,  wherein  said  tape  slack  taking-up  means  is  dis- 
posed  in  a  side  opening  provided  to  said  cassette 
holder. 

7.  A  tape  cassette  loading  system  as  claimed  in  claim 
1  ,  wherein  said  one  reel  flange  has  gear  means  ex- 
posed  through  said  window  to  engage  with  a  reel 

driving  means  of  said  apparatus  and  to  engage  with 
said  engaging  means  of  said  tape  slack  take-up 
means. 

Patentanspriiche 

1.  Bandkassettenladesystem,  das  in  einem  Magne- 
taufzeichnungs-  und/oder  Wiedergabegerat  unter- 

10  gebracht  ist  und  zum  Laden  einer  Bandkassette  in 
das  Gerat  eingerichtet  ist,  welche  ein  Kassettenge- 
hauses)  mit  einer  Frontklappe  (9)  hat,  innerhalb 
des  Kassettengehauses  zwei  Bandrollen  (4,  5),  die 
darauf  ein  Magnetband  (8)  aufnehmen  und  ein  Fen- 

15  ster  (2c)  aufweist,  das  an  einer  Seitenwand  des 
Kassettengehauses  gebildet  ist  und  wenigstens  ei- 
ne  Rollenwange  (5b)  der  Bandrollen  freilegt,  wobei 
das  Bandkassettenladesystem  aufweist: 

20  einen  Kassettenhalter  (1  1  )  mit  einem  Rahmen- 
korper,  wobei  die  Bandkassette  in  den  Kasset- 
tenhalter  geladen  wird;  und 

Bandschleifenaufnahmemittel  (20),  die  am 
25  Kassettenhalter  vorgesehen  sind,  urn  eine  im 

Kassettengehause  entstandene  Bandschleife 
des  Magnetbands  aufzunehmen,  wobei  die 
Bandschleifenaufnahmemittel  Eingriffsglieder 
(26c)  zum  Eingriff  an  der  einen  Rollenwange 

30  durch  das  Fenster  des  Kassettengehauses 
aufweisen,  wobei  die  Bandschleife  des  Ma- 
gnetbands  in  der  Weise  aufgenommen  wird, 
dal3  die  Eingriffsglieder  in  Zusammenwirkung 
mit  dem  Vorgang  des  Einladens  der  Bandkas- 

35  sette  in  den  Kassettenhalter  an  der  Bandrolle 
angreifen,  die  die  genannte  eine  Rollenwange 
hat,  und  diese  verdrehen. 

2.  Bandkassettenladesystem  nach  Anspruch  1,  bei 
40  dem  die  Bandschleifenaufnahmemittel  auBerdem 

Kassettenerfassungsglieder  aufweisen,  die  das  La- 
den  der  Kassette  in  den  Kassettenhalter  erfassen 
und  die  Eingriffsglieder  zum  Eingriff  an  der  einen 
Rollenwange  veranlassen,  wobei  die  Kassettener- 

45  fassungsglieder  durch  die  Bandkassette  bei  ihrem 
Einladen  in  den  Kassettenhalter  ausgelenkt  wer- 
den. 

3.  Bandkassettenladesystem  nach  Anspruch  2,  bei 
so  dem  die  Erfassungsglieder  einen  Zylinderteil,  einen 

an  einer  Seite  des  Zylinderteils  angebrachten  Er- 
fassungshebel  und  einen  an  der  anderen  Seite  des 
Zylinderteils  vorstehenden  Eingriffsteil  aufweisen. 

55  4.  Bandkassettenladesystem  nach  Anspruch  1,  bei 
dem  die  Eingriffsglieder  einen  Hebel  und  eine  am 
distalen  Ende  des  Hebels  angebrachte  Klaue  auf- 
weisen. 

6 
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5.  Bandkassettenladesystem  nach  Anspruch  4,  bei 
dem  die  Bandschleifenaufnahmemittel  auBerdem 
ein  an  einer  Seitenwand  des  Kassettenhalters  an- 
gebrachtes  Halteglied  und  eine  am  Halteglied  be- 
festigte  Welle  aufweisen,  und  bei  dem  die  Eingriffs- 
glieder  drehbar  auf  der  Welle  sitzen. 

6.  Bandkassettenladesystem  nach  Anspruch  1,  bei 
dem  die  Bandkassettenaufnahmemittel  in  einer  am 
Kassettenhalter  vorgesehenen  Seitenoffnung  lie- 
gen. 

7.  Bandkassettenladesystem  nach  Anspruch  1,  bei 
dem  die  eine  Rollenwange  Zahnglieder  hat,  die 
durch  das  eine  Fenster  freiliegen  fur  einen  Eingriff 
einer  Rollenantriebseinrichtung  des  Gerats  und 
zum  Eingriff  der  Eingriffsmittel  der  Bandschleifen- 
aufnahmemittel. 

Revendications 

1.  Systeme  de  chargement  de  cassette  a  bande  dis- 
pose  dans  un  appareil  d'enregistrement  et/ou  de  re- 
production  magnetique,  concu  pour  charger  une 
cassette  a  bande  dans  I'appareil,  laquelle  cassette 
a  bande  comprend  un  boTtier  de  cassette  (2)  ayant 
un  couvercle  avant  (9),  deux  bobines  de  bande  (4, 
5)  logeant  une  bande  magnetique  (8)  sur  ces  der- 
nieres  a  I'interieur  du  boTtier  de  cassette  et  une  fe- 
netre  (2c)  formee  au  niveau  d'une  paroi  laterale  du 
boTtier  de  cassette  pour  exposer  au  moins  un  flanc 
de  bobine  (5b)  des  bobines  de  bande,  ledit  systeme 
de  chargement  de  cassette  comprenant  : 

un  dispositif  de  maintien  de  cassette  (11)  ayant 
un  corps  formant  chassis,  dispositif  de  maintien 
de  cassette  dans  lequel  la  cassette  a  bande  est 
chargee  ;  et 
des  moyens  de  tension  de  mou  de  bande  (20) 
disposes  sur  ledit  dispositif  de  maintien  de  cas- 
sette  pour  tendre  le  mou  de  la  bande  magneti- 
que  qui  s'est  developpe  dans  le  boTtier  de  cas- 
sette,  lesdits  moyens  de  tension  de  mou  de 
bande  comprenant  des  moyens  de  mise  en  pri- 
se  (26c)  pour  venir  en  prise  avec  ledit  flanc  de 
bobine  a  travers  ladite  fenetre  du  boTtier  me 
cassette,  dans  lequel  le  mou  de  la  bande  ma- 
gnetique  est  tendu  de  facon  que  lesdits  moyens 
de  mise  en  prise  viennent  en  prise  avec  une 
bobine  de  bande  et  la  font  tourner,  bobine  dont 
ledit  un  flanc  de  bobine  coopere  avec  un  char- 
gement  de  la  cassette  a  bande  dans  ledit  dis- 
positif  de  maintien  de  cassette. 

2.  Systeme  de  chargement  de  cassette  a  bande  selon 
la  revendication  1,  dans  lequel  lesdits  moyens  de 
tension  de  mou  de  bande  comprennent  de  plus  des 

moyens  de  detection  de  cassette  pour  detecter  ledit 
chargement  de  la  cassette  a  bande  dans  ledit  dis- 
positif  de  maintien  de  cassette  et  pour  obliger  les- 
dits  moyens  de  mise  en  prise  a  venir  en  prise  avec 

5  ledit  flanc  de  bobine,  lesdits  moyens  de  detection 
de  cassette  etant  deplaces  par  la  cassette  a  bande 
lors  du  chargement  de  cette  derniere  dans  ledit  dis- 
positif  de  maintien  de  cassette. 

10  3.  Systeme  de  chargement  de  cassette  a  bande  selon 
la  revendication  2,  dans  lequel  lesdits  moyens  de 
detection  de  cassette  comprennent  un  element  cy- 
lindrique,  un  levier  de  detection  dispose  au  niveau 
d'un  cote  de  I'element  cylindrique  et  un  element  de 

is  mise  en  prise  en  saillie  dispose  au  niveau  d'un  autre 
cote  de  I'element  cylindrique. 

4.  Systeme  de  chargement  de  cassette  a  bande  selon 
la  revendication  1  ,  dans  lequel  lesdits  moyens  de 

20  mise  en  prise  comprennent  un  levier  et  un  cliquet 
disposes  au  niveau  d'une  extremite  distale  du  le- 
vier. 

5.  Systeme  de  chargement  de  cassette  a  bande  selon 
25  la  revendication  4,  dans  lequel  lesdits  moyens  de 

tension  de  mou  de  bande  comprennent  de  plus  un 
element  de  maintien  fixe  a  une  paroi  laterale  du  dis- 
positif  de  maintien  de  cassette  et  un  arbre  fixe  a 
I'element  de  maintien  et  dans  lequel  lesdits  moyens 

30  de  mise  en  prise  sont  disposes,  de  facon  rotative, 
sur  I'arbre. 

6.  systeme  de  chargement  de  cassette  a  bande  selon 
la  revendication  1  ,  dans  lequel  lesdits  moyens  de 

35  tension  de  mou  de  bande  sont  disposes  dans  une 
ouverture  laterale  realisee  dans  ledit  dispositif  de 
maintien  de  cassette. 

7.  Systeme  de  chargement  de  cassette  a  bande  selon 
40  la  revendication  1  ,  dans  lequel  ledit  flanc  de  bobine 

possede  des  moyens  formant  engrenage  exposes 
a  travers  ladite  fenetre  pour  venir  en  prise  avec  des 
moyens  d'entraTnement  de  bobine  dudit  appareil  et 
pour  venir  en  prise  avec  lesdits  moyens  de  mise  en 

45  prise  desdits  moyens  de  tension  de  mou  de  bande. 
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