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(57)  A  torque  limiting  device  for  a  reel  turntable 
can  obtain  a  stable  limiting  torque  even  when 
an  ambient  temperature  or  speed  is  changed 
and  also  can  prevent  a  tape  from  being  dam- 
aged  when  a  tape  path  is  fluctuated.  First  and 
second  magnets  (17),  (20)  are  disposed  in  such 
an  opposing  relation  as  to  sandwich  therebet- 
ween  a  magnetic  plate  (14)  of  a  limiting  gear 
(13)  from  both  surfaces  thereof  and  magnetic 
poles  are  magnetized  on  the  opposing  surfaces 
of  the  two  magnets  (17),  (20)  which  repulse  one 
another. 
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The  present  invention  relates  to  a  torque  limiting 
device  of  a  reel  turntable  for  use  with  a  video  tape  re- 
corder  (VTR)  or  the  like,  for  example. 

Conventional  reel  turntable  torque  limiting  mech- 
anisms  or  devices  employ  a  torque  limiting  device  us- 
ing  a  felt  mat  or  a  magnet. 

FIG.  1  of  the  accompanying  drawings  is  a  cross- 
sectional  view  showing  a  reel  turntable  torque  limiting 
mechanism  using  a  magnet.  A  reel  turntable  mecha- 
nism  that  is  generally  designated  by  reference  numer- 
al  1  will  be  described  initially.  As  shown  in  FIG.  1,  the 
reel  turntable  mechanism  1  comprises  a  disk-shaped 
rotary  member  3  unitarily  attached  to  an  intermediate 
portion  of  a  cylindrical-shaped  rotary  shaft  2  so  as  to 
extend  outwardly,  a  cap  portion  4  engaged  into  the 
upper  portion  of  the  rotary  shaft  2  with  a  pressure,  a 
reel  turntable  5  that  rotates  in  unison  with  the  rotary 
shaft  2,  a  reel  member  6  inserted  into  the  upper  end 
portion  of  the  cap  portion  4  so  as  to  become  freely 
slidable  in  the  axial  direction  of  the  rotary  shaft  2  and 
a  coil  spring  7  interposed  between  the  reel  member 
6  and  the  reel  turntable  5  for  biasing  the  reel  member 
6  upwardly  under  spring  force. 

The  reel  turntable  device  1  thus  arranged  is  de- 
signed  such  that  the  rotary  shaft  2  is  inserted  into  a 
shaft  9  vertically  erected  from  a  chassis  8  to  freely  ro- 
tate.  The  reel  turntable  device  1  is  rotated  by  a  torque 
limiting  device  10. 

The  torque  limiting  device  10  will  be  described  be- 
low.  The  above-mentioned  rotary  member  3  has  on  its 
rear  surface  a  disk-shaped  yoke  member  11  support- 
ed  by  an  insert  molding  process.  The  yoke  portion  11 
has  on  its  rear  surface  an  annular-shaped  magnet  12 
made  of,  for  example,  ferrite  attached.  More  specifi- 
cally,  the  magnet  12  is  engaged  with  a  protruded  por- 
tion  3a  formed  on  the  rotary  member  3,  for  being  pre- 
vented  from  being  rotated  relative  to  the  rotary  mem- 
ber  3.  Also,  the  magnet  12  is  fixed  to  the  rotary  mem- 
ber  3  by  an  adhesive,  not  shown. 

A  limiting  gear  13  is  rotatably  supported  at  its 
shaft  portion  1  3b  to  the  rotary  shaft  2  projected  from 
the  lower  side  of  the  rotary  member  3.  The  limiting 
gear  13  has  a  magnetic  plate  14  unitarily  molded 
thereto  by  a  so-called  outsert  molding  process.  The 
magnetic  plate  14  is  located  near  the  above- 
mentioned  magnet  12  to  oppose  the  same,  and  the 
limiting  gear  13  has  on  its  outer  peripheral  portion  a 
gear  portion  13a.  A  spacing  between  the  magnet  12 
and  the  magnetic  plate  14  is  kept  by  a  washer  15 
made  of  a  non-magnetic  material  interposed  between 
the  magnet  12  and  the  magnetic  plate  14.  The  washer 
1  5  is  served  also  as  a  thrust  block  for  the  limiting  gear 
13. 

The  reel  turntable  device  1  is  rotated  by  the  tor- 
que  limiting  device  10  as  follows. 

When  the  limiting  gear  13  is  rotated  by  the  drive 
gear  (not  shown),  the  magnet  12  generates  a  limiting 
torque  in  accordance  with  the  rotation  of  the  magnetic 

plate  14  because  the  magnetic  plate  14  is  magnetical- 
ly  attracted  by  the  magnet  12  to  thereby  rotate  the  ro- 
tary  member  3  about  the  shaft  9.  Then,  the  reel  turn- 
table  5  is  rotated  in  unison  with  the  rotation  of  the  ro- 

5  tary  member  3.  When  the  reel  turntable  5  is  overload- 
ed  by  an  excess  tension  applied  to  a  cassette  tape 
(not  shown),  the  magnet  12  slips  relative  to  the  mag- 
netic  plate  14  so  that  the  reel  turntable  5  togetherwith 
the  rotary  member  3  removes  an  excess  tension  ap- 

10  plied  to  the  tape. 
The  conventional  torque  limiting  mechanism  thus 

arranged  generates  a  limiting  torque  by  a  magnetic 
attraction  force  generated  between  the  magnet  12 
and  the  magnetic  plate  14.  Simultaneously,  a  friction 

15  is  generated  among  the  magnetic  plate  14,  the  mag- 
net  12  and  the  washer  15  by  a  magnetic  attraction 
force  between  the  magnet  12  and  the  magnetic  plate 
14.  The  friction  generated  by  the  washer  15  is 
changed  with  the  change  of  ambient  temperature,  the 

20  change  of  humidity  or  the  change  of  speed  of  the  lim- 
iting  gear  13  or  the  like,  thereby  a  limiting  torque  being 
fluctuated.  As  a  consequence,  such  fluctuation  of  lim- 
iting  torque  exerts  a  bad  influence  upon  the  tape  trav- 
el  so  that  the  tape  is  damaged. 

25  Therefore,  it  is  an  aim  of  the  present  invention  to 
provide  an  improved  torque  limiting  device  for  a  reel 
turntable  in  which  the  aforesaid  shortcomings  and 
disadvantages  of  the  prior  art  can  be  eliminated. 

More  specifically,  it  is  an  aim  of  the  present  inven- 
30  tion  to  provide  a  torque  limiting  device  for  a  reel  turn- 

table  which  can  generate  a  limiting  torque  stably  even 
when  the  environmental  condition  is  changed  or  a 
speed  of  a  limiting  gear  is  changed. 

It  is  another  object  of  the  present  invention  to  pro- 
35  vide  a  torque  limiting  device  for  a  reel  turntable  in 

which  a  tape  that  is  damaged  by  the  fluctuation  of  a 
tape  path  can  be  removed. 

According  to  a  first  aspect  of  the  present  inven- 
tion,  there  is  provided  a  torque  limiting  device  for  a 

40  reel  turntable  that  rotates  a  tape  reel  on  which  a  tape 
is  wound.  This  torque  limiting  device  comprises  a  reel 
turntable  being  provided  so  as  to  become  freely  rotat- 
able  about  a  shaft,  a  limiting  gear  having  a  magnetic 
plate  and  a  gear  portion  supplied  with  a  drive  force 

45  and  being  disposed  so  as  to  become  freely  rotatable 
about  the  shaft,  a  first  magnet  being  provided  as  one 
body  with  the  reel  turntable  so  as  to  become  freely  ro- 
tatable  about  the  shaft  and  opposing  an  upper  sur- 
face  of  the  magnetic  plate,  and  a  second  magnet  be- 

50  ing  provided  as  one  body  with  the  reel  turntable  so  as 
to  become  freely  rotatable  about  the  shaft  and  oppos- 
ing  a  lower  surface  of  the  magnetic  plate,  wherein  a 
drive  force  transmitted  to  the  gear  portion  transmits 
its  drive  force  to  the  reel  turntable  by  a  magnet  cou- 

55  pling  generated  between  the  magnetic  plate  and  the 
pair  of  first  and  second  magnets  opposing  the  upper 
and  lower  surfaces  of  the  magnetic  plate. 

According  to  a  second  aspect  of  the  present  in- 
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vention,  there  is  provided  a  torque  limiting  device  for 
a  reel  turntable  that  rotates  a  tape  reel  on  which  a 
tape  is  wound.  This  torque  limiting  device  comprises 
a  reel  turntable  being  provided  so  as  to  become  freely 
rotatable  about  a  shaft,  a  limiting  gear  having  a  mag-  5 
netic  plate  and  a  gear  portion  supplied  with  a  drive 
force  and  being  disposed  so  as  to  become  freely  ro- 
tatable  about  the  shaft,  a  first  magnet  being  provided 
as  one  body  with  the  reel  turntable  so  as  to  become 
freely  rotatable  about  the  shaft  and  opposing  an  up-  10 
per  surface  of  the  magnetic  plate,  and  a  second  mag- 
net  being  provided  as  one  body  with  the  reel  turntable 
so  as  to  become  freely  rotatable  about  the  shaft  and 
opposing  a  lower  surface  of  the  magnetic  plate,  yoke 
plates  being  provided  on  the  first  and  second  mag-  15 
nets  at  their  surfaces  which  are  not  opposed  to  the 
magnetic  plate,  a  supporting  member  being  provided 
as  one  body  with  the  reel  turntable  so  as  to  become 
rotatable  about  the  shaft  and  having  the  second  mag- 
net  and  the  yoke  plate  supported  thereon,  the  reel  20 
turntable,  the  supporting  member  and  the  limiting 
gear  being  slidably  engaged  with  one  another  on  a 
sliding  surface  parallel  to  the  magnetic  plate  and  the 
opposing  surfaces  of  the  first  and  second  magnets, 
and  a  washer  being  disposed  on  the  sliding  surface,  25 
wherein  a  drive  force  transmitted  to  the  gear  portion 
transmits  its  drive  force  to  the  reel  turntable  by  a  mag- 
net  coupling  generated  between  the  magnetic  plate 
and  the  pair  of  first  and  second  magnets  opposing  the 
upper  and  lower  surfaces  of  the  magnetic  plate.  30 

In  accordance  with  a  third  aspect  of  the  present 
invention,  there  is  provided  a  torque  limiting  device  for 
a  reel  turntable  that  rotates  a  tape  reel  on  which  a 
tape  is  wound.  This  torque  limiting  device  comprises 
a  reel  turntable  being  provided  so  as  to  become  freely  35 
rotatable  about  a  shaft,  a  limiting  gear  having  a  mag- 
netic  plate  and  a  gear  portion  supplied  with  a  drive 
force  and  being  disposed  so  as  to  become  freely  ro- 
tatable  about  the  shaft,  a  first  magnet  being  provided 
as  one  body  with  the  reel  turntable  so  as  to  become  40 
freely  rotatable  about  the  shaft  and  opposing  an  up- 
per  surface  of  the  magnetic  plate,  and  a  second  mag- 
net  being  provided  as  one  body  with  the  reel  turntable 
so  as  to  become  freely  rotatable  about  the  shaft  and 
opposing  a  lower  surface  of  the  magnetic  plate,  45 
wherein  a  drive  force  transmitted  to  the  gear  portion 
transmits  its  drive  force  to  the  reel  turntable  by  a  mag- 
net  coupling  generated  between  the  magnetic  plate 
and  the  pair  of  first  and  second  magnets  opposing  the 
upper  and  lower  surfaces  of  the  magnetic  plate,  the  50 
pair  of  first  and  second  magnets  are  disposed  with 
polarities  which  repulse  each  other,  and  a  spacing  be- 
tween  the  second  magnet  and  the  magnetic  plate  is 
set  to  be  smaller  than  that  formed  between  the  first 
magnet  and  the  magnetic  plate.  55 

The  above  and  other  objects,  features,  and  ad- 
vantages  of  the  present  invention  will  become  appa- 
rent  from  the  following  detailed  description  of  an  illus- 

trative  embodiment  thereof  to  be  read  in  conjunction 
with  the  accompanying  drawings,  in  which  like  refer- 
ence  numerals  are  used  to  identify  the  same  or  sim- 
ilar  parts  in  the  several  views. 

FIG.  1  is  a  cross-sectional  view  of  a  conventional 
reel  turntable  having  a  torque  limiting  device; 
FIG.  2  is  a  cross-sectional  view  of  a  reel  turntable 
having  a  torque  limiting  device  according  to  an 
embodiment  of  the  present  invention; 
FIG.  3  is  a  perspective  view  showing  the  magne- 
tized  states  of  magnets;  and 
FIG.  4  is  a  diagram  showing  distribution  of  line  of 
magnetic  forces  generated  from  the  magnets  to 
a  magnetic  plate. 
A  reel  turntable  torque  limiting  device  according 

to  an  embodiment  of  the  present  invention  will  here- 
inafter  be  described  with  reference  to  the  drawings. 

FIG.  2  is  a  cross-sectional  view  of  a  reel  turntable 
device  and  a  toque  limiting  device,  wherein  like  parts 
corresponding  to  those  of  FIG.  1  are  marked  with  the 
same  references  and  therefore  need  not  be  described 
in  detail. 

The  torque  limiting  device  10  that  is  a  main  por- 
tion  of  the  present  invention  will  be  described  herein- 
after.  The  limiting  gear  13  is  rotatably  attached  at  its 
shaft  portion  13b  to  the  rotary  shaft  2,  and  the  disk- 
shaped  magnetic  plate  14  is  molded  on  the  limiting 
gear  13  in  the  outsert  molding  process,  similarly  to 
FIG.  1. 

The  reel  turntable  5  that  is  rotated  in  unison  with 
the  rotary  shaft  2  includes  on  its  rear  surface  attach- 
ed  an  annular  first  magnet  17  made  of  ferrite  through 
a  first  yoke  plate  16  molded  by  the  outsert  molding 
process  in  an  opposing  relation  to  the  upper  surface 
of  the  above-mentioned  magnetic  plate  14.  The  first 
magnet  17  is  in  engagement  with  the  protruded  por- 
tion  5a  formed  on  the  reel  turntable  5,  for  being  pre- 
vented  from  rotating  thereby. 

On  the  other  hand,  the  rotary  shaft  2  includes  at 
its  lower  end  portion  a  rotary  member  18  of  a  flange 
configuration  extended  to  the  outside.  The  rotary 
member  18  includes  an  annular  second  magnet  20 
made  of  ferrite  attached  through  a  second  yoke  plate 
19  molded  by  the  outsert  molding  process  in  an  op- 
posing  relation  to  the  lower  surface  of  the  above- 
mentioned  magnetic  plate  14.  The  second  magnet  20 
is  in  engagement  with  a  protruded  portion  18a  of  the 
rotary  member  18,  for  being  prevented  from  rotating 
thereby.  Therefore,  the  first  and  second  magnets  1  7, 
20  are  opposed  to  each  other  so  as  to  sandwich  the 
magnetic  plate  14  with  predetermined  spacings 
therebetween  in  the  upperand  lower  direction  and  ro- 
tated  in  unison  with  the  reel  turntable  5. 

The  spacing  between  the  first  magnet  1  7  and  the 
magnetic  plate  14  is  kept  by  a  washer  21  interposed 
between  the  bottom  portion  of  the  cap  portion  4  of  the 
reel  turntable  5  and  the  upper  bearing  end  portion  of 
the  limiting  gear  1  3.  The  spacing  between  the  second 
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magnet  20  and  the  magnetic  plate  14  is  kept  by  a 
washer  22  interposed  between  the  rotary  member  18 
and  the  lower  bearing  end  portion  of  the  limiting  gear 
1  3.  In  this  embodiment,  the  spacing  between  the  first 
magnet  17  and  the  magnetic  plate  14  is  set  to  be 
smaller  than  that  formed  between  the  second  mag- 
net  20  and  the  magnetic  plate  14. 

A  rotation  torque  of  the  limiting  gear  13  can  be 
controlled  by  adjusting  a  brake  belt  24  wound  around 
a  drum  surface  23  that  is  formed  on  the  outer  periph- 
eral  surface  of  the  limiting  gear  13. 

Structures  of  the  first  and  second  magnets  1  7,  20 
will  be  described  more  fully.  As  shown  in  FIG.  3,  mag- 
netic  poles  of  a  plurality  of  N  poles  and  S  poles,  e,g„ 
four  magnetic  poles  in  this  embodiment  are  alternate- 
ly  magnetized  on  the  first  and  second  magnets  17, 
20.  The  first  and  second  magnets  1  7,  20  are  disposed 
such  that  their  opposing  surfaces  repulse  each  other. 
The  thicknesses  of  the  two  magnets  17,  20  are  se- 
lected  to  be  substantially  the  half  of  that  of  the  magnet 
12  shown  in  FIG.  1.  Thus,  the  torque  limiting  device 
of  the  present  invention  occupies  substantially  the 
same  space  as  that  of  the  conventional  torque  limiting 
device  and  therefore  can  be  made  compact  in  size. 

Although  the  first  and  second  magnets  17,  20 
thus  arranged  repulse  each  other  as  described 
above,  as  shown  in  FIG.  3,  line  of  magnetic  force  gen- 
erated  from  the  first  magnet  1  7  can  provide  a  magnet- 
ic  attraction  force  based  on  a  magnetic  force  flowing 
on  the  upper  half  portion  of  the  magnetic  plate  14. 
Also,  line  of  magnetic  force  generated  from  the  sec- 
ond  magnet  20  can  provide  a  magnetic  attraction 
force  based  on  a  magnetic  force  flowing  on  the  lower 
half  portion  of  the  magnetic  plate  14. 

Operation  of  the  above-mentioned  torque  limiting 
device  according  to  the  present  invention  will  be  de- 
scribed  next.  When  the  limiting  gear  13  is  rotated  by 
a  drive  gear  (not  shown),  a  limiting  torque  is  generat- 
ed  in  the  first  and  second  magnets  17,  20  in  accor- 
dance  with  the  rotation  of  the  magnetic  plate  14  be- 
cause  the  first  and  second  magnets  17,  20  generate 
magnetic  attraction  force  on  the  upper  and  lower  sur- 
faces  of  the  magnetic  plate  14  that  is  rotated  in  unison 
with  the  limiting  gear  13.  Thus,  a  transmission  force 
acts  such  that  the  first  magnet  1  7  directly  rotates  the 
reel  turntable  5  and  that  the  second  magnet  20  ro- 
tates  the  reel  turntable  5  through  the  rotary  shaft  2. 

When  the  reel  turntable  5  that  is  rotated  as  de- 
scribed  above  is  overloaded  by  an  excess  tension  ap- 
plied  to  the  cassette  tape  (not  shown),  the  first  and 
second  magnets  17,  20  slip  relative  to  the  magnetic 
plate  14  and  hence  the  reel  turntable  5  is  operated  to 
remove  the  excess  tape  tension. 

As  described  above,  according  to  the  torque  lim- 
iting  device  of  the  present  invention,  since  the  first 
and  second  magnets  17,  20  are  opposed  to  each 
other  so  as  to  sandwich  the  magnetic  plate  14  of  the 
limiting  gear  13  and  the  first  and  second  magnets  17, 

20  are  magnetized  so  as  to  repulse  each  other,  the 
first  and  second  magnets  17,  20  repulse  each  other 
magnetically  although  the  magnets  17,  20  generate 
the  magnetic  attraction  forces  to  the  magnetic  plate 

5  14.  Consequently,  the  magnets  17,  20  are  prevented 
from  generating  a  friction  force  to  the  magnetic  plate 
14.  Therefore,  the  torque  limiting  device  according  to 
the  present  invention  can  constantly  and  stably  obtain 
a  limiting  torque  even  when  an  ambient  temperature, 

10  a  humidity  or  speed  is  changed. 
Further,  since  the  first  and  second  magnets  17, 

20  magnetically  repulse  each  other  so  that  they  can 
be  closely  contacted  with  the  yoke  plates  16,  19,  the 
magnets  17,  20  need  not  be  fixed  to  the  yoke  plates 

15  16,  19  by  using  an  adhesive  unlike  the  prior  art  but  it 
is  sufficient  that  the  first  and  second  magnets  17,  20 
may  be  prevented  from  being  rotated  by  the  protrud- 
ed  portions  5a,  18a.  If  an  adhesive  is  required,  then 
the  first  and  second  magnets  17,  20  are  temporarily 

20  bonded  to  the  yoke  plates  16,  19  when  the  torque  lim- 
iting  device  is  assembled. 

Since  the  two  magnets  17,  20  are  not  disposed 
with  an  equal  spacing  relative  to  the  magnetic  plate 
14  of  the  limiting  gear  13  but  one  magnet,  e.g.,  the 

25  second  magnet  20  in  this  embodiment,  is  disposed 
near  the  magnetic  plate  14  of  the  limiting  gear  13, 
magnetic  influence  of  the  second  magnet  20  relative 
to  the  magnetic  plate  14  can  be  strengthened  and 
transmission  of  limiting  torque  can  be  carried  out  re- 

30  liably. 
While  the  magnets  17,  20  used  in  the  torque  lim- 

iting  device  according  to  the  present  invention  are 
made  of  ferrite  and  have  four  magnetic  poles  as  de- 
scribed  above,  the  present  invention  is  not  limited 

35  thereto  and  the  following  variant  is  also  possible.  That 
is,  if  the  magnets  17,  20  are  made  of  ferrite,  then  the 
magnets  17,  20  have  six  to  eight  magnetic  poles  mag- 
netized  thereon.  If  the  magnets  17,  20  are  made  of 
materials  other  than  the  ferrite,  for  example,  samari- 

40  urn  cobalt,  then  the  magnets  17,  20  have  ten  magnet- 
ic  poles  magnetized  thereon.  In  both  cases,  efficien- 
cy  of  limiting  torque  can  be  enhanced.  In  particular, 
when  the  magnets  17,  20  are  made  of  samarium  co- 
balt,  the  magnets  17,  20  can  be  reduced  in  thickness 

45  and  the  torque  limiting  device  of  the  present  invention 
can  be  miniaturized. 

As  described  above,  according  to  the  present  in- 
vention,  there  is  provided  the  reel  turntable  torque 
limiting  device  in  which  the  magnets  are  attached 

so  through  the  yoke  plates  to  the  rotary  body  that  ro- 
tates  in  unison  with  the  reel  turntable  and  the  limiting 
gear  having  the  magnetic  plate  for  transmitting  torque 
to  the  reel  turntable  is  disposed  in  an  opposing  rela- 
tion  to  the  magnets.  In  this  reel  turntable  torque  lim- 

55  iting  device,  the  two  magnets  are  disposed  in  such  an 
opposing  relation  as  to  sandwich  the  magnetic  plate 
of  the  limiting  gear  from  both  surfaces  thereof.  There- 
fore,  even  when  the  ambient  temperature,  the  humid- 

4 
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ity  or  the  speed  is  changed,  a  stable  limiting  torque 
can  be  obtained  constantly.  As  a  consequence,  the 
tape  can  be  transported  under  the  condition  that  the 
tape  path  is  not  changed  and  that  the  tape  can  be  pre- 
vented  from  being  damaged. 

Furthermore,  since  the  magnetic  plate  is  sand- 
wiched  by  the  magnets  from  both  surfaces  thereof,  a 
high  limiting  torque  can  be  obtained  as  compared  with 
the  conventional  torque  limiting  device  in  which  only 
one  magnet  is  used. 

Having  described  a  preferred  embodiment  of  the 
invention  with  reference  to  the  accompanying  draw- 
ings,  it  is  to  be  understood  that  the  invention  is  not  lim- 
ited  to  that  precise  embodiment  and  that  various 
changes  and  modifications  could  be  effected  by  one 
skilled  in  the  art  without  departing  from  the  spirit  or 
scope  of  the  invention  as  defined  in  the  appended 
claims. 

Claims 

1.  A  torque  limiting  device  for  a  reel  turntable  that  ro- 
tates  a  tape  reel  on  which  a  tape  is  wound,  the  de- 
vice  comprising: 

(a)  a  reel  turntable  freely  rotatable  about  a 
shaft; 
(b)  a  limiting  gear  having  a  magnetic  plate  and 
a  gear  portion  supplied  with  a  drive  force  and 
freely  rotatable  about  said  shaft; 
(c)  a  first  magnet  integrally  provided  with  said 
reel  turntable  and  opposing  a  first  surface  of 
said  magnetic  plate;  and 
(d)  a  second  magnet  integrally  provided  with 
said  reel  turntable  and  opposing  a  second 
surface  of  said  magnetic  plate,  wherein  a 
drive  force  transmitted  to  said  gear  portion 
transmits  its  drive  force  to  said  reel  turntable 
by  a  magnet  coupling  between  said  magnetic 
plate  and  said  pair  of  first  and  second  mag- 
nets  opposing  the  upper  and  lower  surfaces 
of  said  magnetic  plate. 

2.  A  torque  limiting  device  according  to  claim  1, 
wherein  said  first  and  second  magnets  have  yoke 
plates  attached  to  their  respective  surfaces 
which  do  not  oppose  said  magnetic  plate. 

3.  A  torque  limiting  device  according  to  claim  2, 
wherein  said  first  magnet  and  said  yoke  plate 
thereof  are  supported  integrally  with  said  reel 
turntable,  said  second  magnet  and  said  yoke 
plate  thereof  are  supported  with  a  supporting 
member  and  said  supporting  member  is  provided 
integrally  with  said  reel  turntable  so  as  to  become 
freely  rotatable  about  said  shaft. 

4.  A  torque  limiting  device  according  to  claim  3, 

wherein  said  reel  turntable,  said  supporting 
member  and  said  limiting  gear  are  si  idably  engag- 
ed  with  a  sliding  surface  parallel  to  said  magnetic 
plate  and  said  opposing  surfaces  of  said  first  and 

5  second  magnets. 

5.  A  torque  limiting  device  according  to  claim  4, 
wherein  said  sliding  surface  has  a  washer  dis- 
posed  thereon. 

10 
6.  A  torque  limiting  device  for  a  reel  turntable  that  ro- 

tates  a  tape  reel  on  which  a  tape  is  wound,  the  de- 
vice  comprising: 

(a)  a  reel  turntable  freely  rotatable  about  a 
15  shaft; 

(b)  a  limiting  gear  having  a  magnetic  plate  and 
a  gear  portion  supplied  with  a  drive  force  and 
freely  rotatable  about  said  shaft; 
(c)  a  first  magnet  integrally  provided  with  said 

20  reel  turntable,  freely  rotatable  about  said  shaft 
and  opposing  an  upper  surface  of  said  mag- 
netic  plate; 
(d)  a  second  magnet  integrally  provided  with 
said  reel  turntable,  freely  rotatable  about  said 

25  shaft  and  opposing  a  lower  surface  of  said 
magnetic  plate; 
(e)  yoke  plates  provided  on  said  first  and  sec- 
ond  magnets  at  their  surfaces  which  are  not 
opposed  to  said  magnetic  plate; 

30  (f)  a  supporting  member  integrally  provided  as 
one  body  with  said  reel  turntable,  rotatable 
about  said  shaft  and  having  said  second  mag- 
net  and  said  yoke  plate  supported  thereon, 
said  reel  turntable,  said  supporting  member 

35  and  said  limiting  gear  being  slidably  engaged 
on  a  sliding  surface  parallel  to  said  magnetic 
plate  and  said  opposing  surfaces  of  said  first 
and  second  magnets;  and 
(g)  a  washer  disposed  on  said  sliding  surface, 

40  wherein  a  drive  force  transmitted  to  said  gear 
portion  transmits  its  drive  force  to  said  reel 
turntable  by  a  magnetic  coupling  between 
said  magnetic  plate  and  said  pair  of  first  and 
second  magnets  opposing  the  upper  and  low- 

45  er  surfaces  of  said  magnetic  plate. 

7.  A  torque  limiting  device  according  to  any  one  of 
claims  1  to  6,  wherein  said  pair  of  first  and  second 
magnets  are  disposed  with  like  poles  closest. 

50 
8.  A  torque  limiting  device  according  to  any  one  of 

claims  1  to  7,  wherein  the  spacing  between  said 
second  magnet  and  said  magnetic  plate  is  set  to 
be  smaller  than  that  formed  between  said  first 

55  magnet  and  said  magnetic  plate. 

9.  A  torque  limiting  device  according  to  any  one  of 
claims  1  to  8,  wherein  at  least  one  of  said  first  and 

5 
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second  magnets  is  made  of  a  samarium  cobalt 
magnet. 

10.  A  torque  limiting  device  for  a  reel  turntable  that  ro- 
tates  a  tape  reel  on  which  a  tape  is  wound,  com-  5 
prising: 

(a)  a  reel  turntable  freely  rotatable  about  a 
shaft; 
(b)  a  limiting  gear  having  a  magnetic  plate  and 
a  gear  portion  supplied  with  a  drive  force  and  10 
freely  rotatable  about  said  shaft; 
(c)  a  first  magnet  integrally  provided  with  said 
reel  turntable,  freely  rotatable  about  said  shaft 
and  opposing  an  upper  surface  of  said  mag- 
netic  plate;  and  15 
(d)  a  second  magnet  integrally  provided  with 
said  reel  turntable,  freely  rotatable  about  said 
shaft  and  opposing  a  lower  surface  of  said 
magnetic  plate,  wherein  a  drive  force  transmit- 
ted  to  said  gear  portion  transmits  its  drive  20 
force  to  said  reel  turntable  by  a  magnetic  cou- 
pling  generated  between  said  magnetic  plate 
and  said  pair  of  first  and  second  magnets  op- 
posing  the  upper  and  lower  surfaces  of  said 
magnetic  plate,  said  pair  of  first  and  second  25 
magnets  are  disposed  with  like  poles  closest 
and  a  spacing  between  said  second  magnet 
and  said  magnetic  plate  is  set  to  be  smaller 
than  that  formed  between  said  first  magnet 
and  said  magnetic  plate.  30 

11.  A  torque  limiting  device  according  to  any  one  of 
claims  1  to  10,  further  comprising  braking  means 
which  is  engaged  with  an  outer  periphery  of  said 
limiting  gear  in  order  to  control  a  rotational  torque  35 
of  said  limiting  gear. 

40 
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