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Description 

BACKGROUND  OF  THE  INVENTION 

This  invention  relates  generally  to  an  apparatus 
for  recording  and/or  reproducing  data  on  record  me- 
dia,  and  particularly  to  such  an  apparatus  for  use  with 
magnetic  tape  packaged  in  cassette  form.  More  par- 
ticularly,  the  invention  pertains  to  a  compatible  re- 
cording/reproducing  apparatus  that  can  be  put  to  se- 
lective  use  with  standard-size  tape  cassettes  and 
with  those  of  smaller  size.  Still  more  particularly,  the 
invention  deals  with  a  tape-loading  mechanism  in 
such  an  apparatus  for  taking  the  tape  out  of  the  load- 
ed  tape  cassette  of  either  size  and  holding  the  tape 
against  the  rotary  magnetic  head  assembly  for  re- 
cording  or  reproduction. 

In  video  tape  recorders  or  decks,  as  is  well 
known,  the  tape-loading  mechanism  is  provided 
which  comprises  a  pair  of  tape  loader  assemblies 
movable  along  guideways  on  the  opposite  sides  of 
the  rotary  magnetic  head  assembly.  As  the  tape  cas- 
sette  is  mounted  in  position  within  the  apparatus,  the 
tape  loader  assemblies  enter  the  usual  recesses  in 
one  edge  of  the  cassette  housing  for  engaging  the 
tape.  Then,  traveling  back  along  the  guideways,  the 
tape  loader  assembling  pull  the  tape  out  of  the  cas- 
sette  and  hold  the  tape  against  the  rotary  head  as- 
sembly  for  magnetic  recording  or  reproduction. 

Although  the  tape-loading  mechanism,  particu- 
larly  the  pair  of  movable  tape  loader  assemblies,  is 
well  designed  to  perform  the  functions  for  which  it  is 
intended,  some  problems  have  arisen  when  it  is 
adapted  for  use  in  the  compatible  recording/reproduc- 
ing  apparatus  of  the  type  under  consideration. 

UK  Patent  Application  GB  2194666  discloses  a 
tape  loading  mechanism  for  a  video  tape  recorder 
wherein  a  motor  drives  a  pair  of  tape  loading  arms  via 
a  drive  force  transmission  means.  An  intermediate 
transmission  mechanism  of  the  drive  force  transmis- 
sion  means  includes  a  rotatable  cam  means  which 
has  a  cam  track  composed  of  circular  arc  cam  surfac- 
es  and  curvilinear  cam  surfaces.  The  curvilinear  cam 
surfaces  move  the  arms  between  their  initial  position 
and  the  loading  position,  and  the  circular  arc  cam  sur- 
faces  maintain  the  arms  in  the  loading  position. 

Video  tape  cassettes  are  commercially  available 
today  in  two  different  sizes,  that  is,  standard  size  and 
compact  size.  Standard-size  tape  cassettes  find 
widespread  use  with  video  tape  recorders  or  decks  of 
standard  design.  Compact-size  cassettes  have  more 
recently  been  developed  for  use  with  portable  video 
cameras.  The  majority  of  prior  art  tape  decks  have 
been  designed  for  use  with  standard-size  cassettes 
only.  The  standard-size  cassettes  are  standardized 
not  only  in  the  size  of  the  cassette  housing  but  also 
in  the  shape  and  size  of  the  recesses  for  receiving  the 
tape  loader  assemblies,  tape  tension  pole,  etc.,  as 

well  as  in  the  shape  and  size  of  the  tape  reels  and  in 
the  center-to-center  distance  therebetween. 

Adapters  have  therefore  been  required  for  using 
the  compact-size  cassettes  on  such  tape  decks.  The 

5  compact-size  cassette  has  had  to  be  first  loaded  in 
the  adapter,  and  the  loaded  adapter  has  then  been  in- 
serted  in  the  deck. 

In  order  to  eliminate  the  trouble  with  use  of  cas- 
sette  adapters,  Japanese  Laid-Open  Patent  Applica- 

w  tions  Nos.  JP-01-125752  (Hirayama  et  al)  and  JP-01- 
173351  (Hara  et  al)  suggest  a  compatible  record- 
ing/reproducing  apparatus.  Both  documents  have 
been  published  after  the  priority  date  claimed  in  the 
application.  Both  standard-size  and  compact-size 

15  tape  cassettes  can  be  loaded  interchangeably  in  the 
apparatus  without  use  of  adapters. 

As  incorporated  in  this  prior  art  apparatus,  the 
tape-loading  mechanism  comprises  a  stack  of  three 
ring  gears  disposed  underthe  main  chassis  fordriving 

20  the  pair  of  tape  loader  assemblies  back  and  forth 
along  the  guideways.  The  tape  loader  assemblies 
have  two  different  sets  of  tape-unloading  positions, 
one  for  the  standard-size  tape  cassette  and  the  other 
for  the  compact-size  tape  cassette.  When  the  tape 

25  cassette  of  either  size  is  inserted  in  the  apparatus, 
the  tape  loader  assemblies  engage  the  tape  of  the 
loaded  cassette  in  the  corresponding  one  of  the  two 
tape-unloading  positions.  Then  the  tape  loader  as- 
semblies  travel  back  along  the  guideways,  pulling  out 

30  the  tape  in  so  doing,  to  a  preassigned  tape-loading 
position  for  loading  the  tape  against  the  rotarv  mag- 
netic  head  assembly. 

The  prior  art  apparatus  comprises  a  floating 
chassis  on  which  the  compact-size  tape  cassette  is  to 

35  be  positioned,  in  addition  to  the  fixed  main  chassis  on 
which  the  standard-size  tape  cassette  is  to  be  mount- 
ed.  The  floating  chassis  is  movable  up  and  down 
through  an  aperture  in  the  main  chassis.  Held  de- 
scended  to  a  retracted  position  when  the  standard-si- 

40  ze  tape  cassette  is  mounted  on  the  main  chassis,  the 
floating  chassis  ascends  to  a  working  position  when 
the  compact-size  tape  cassette  is  inserted  in  the  ap- 
paratus. 

The  stack  of  ring  gears  included  in  the  conven- 
es  tional  tape-loading  mechanism  has  proved  unsatis- 

factory  by  reasons  of  the  large  space  required  and  its 
location  under  the  main  chassis.  Limitations  have 
thus  been  imposed  on  the  reduction  of  the  size  of  the 
apparatus,  particularly  of  its  height  or  thickness. 

so  It  has  been  envisaged  within  the  scope  of  the  not- 
ed  prior  art  apparatus  to  employ  linkage  systems  in 
lieu  of  the  ring  gears,  for  moving  the  tape  loader  as- 
semblies  along  the  guideways.  The  linkage  systems 
offers  the  advantage  over  the  stack  of  ring  gears,  of 

55  physically  less  space  required  for  installation.  How- 
ever,  the  linkage  systems  as  conventionally  proposed 
has  had  a  problem  left  unsolved  in  connection  with 
the  up-and-down  movement  of  the  floating  chassis. 
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The  linkage  systems  must  of  necessity  partly  un- 
derlie  the  floating  chassis  when  the  tape  loader  as- 
semblies  are  in  the  unloading  position  for  the  com- 
pact-size  tape  cassette.  The  vertical  dimension  of  the 
apparatus  would  increase  too  much  if  the  linkage  sys- 
tems  were  disposed  below  the  lower  retracted  posi- 
tion  of  the  floating  chassis.  An  obvious  solution  to  this 
problem  is  to  position  the  linkage  systems  within  the 
vertical  stroke  of  the  floating  chassis.  In  that  case, 
however,  the  movement  of  the  linkage  systems  must 
be  well  timed  with  that  of  the  floating  chassis  in  order 
to  avoid  the  following  difficulties: 

Suppose  that  the  floating  chassis  is  descended 
to  the  retracted  position.  Then,  should  the  linkage 
systems  be  actuated  to  move  the  tape  loader  assem- 
blies  to  the  unloading  position  for  the  compact-size 
tape  cassette,  the  linkage  systems  would  interfere 
with  the  floating  chassis.  Also,  the  floating  chassis 
would  come  into  collision  with  the  linkage  systems  if 
it  descended  when  the  tape  loader  assemblies  were 
in  the  unloading  position  for  the  compact-size  tape 
cassette. 

The  present  invention  makes  it  possible,  in  a 
compatible  magnetic  recording/reproducing  appara- 
tus  of  the  type  defined,  to  drive  the  pair  of  tape  loader 
assemblies  by  means  that  are  so  compact,  and  are  so 
positioned  and  so  operationally  interrelated  with  other 
parts  of  the  apparatus,  as  to  contribute  to  reducing 
the  size  of  the  apparatus  to  a  minimum. 

Briefly  summarized,  the  invention,  as  defined  in 
claim  1,  provides,  in  a  compatible  recording/repro- 
ducing  apparatus  for  selective  use  with  a  relatively 
large-size  (e.g.  standard-size)  tape  cassette  and  a 
relatively  small-size  (e.g.  compact-size)  tape  cas- 
sette,  the  combination  comprising  a  main  chassis 
having  a  first  positioning  means  for  positioning  the 
large-size  tape  cassette  thereon.  A  floating  chassis, 
having  second  positioning  means  for  positioning  the 
small-size  tape  cassette  thereon,  is  mounted  to  the 
main  chassis  for  displacement  in  a  direction  (e.g.  vert- 
ical)  normal  to  the  principal  plane  (e.g.  horizontal)  of 
the  main  chassis.  Also  mounted  to  the  main  chassis 
is  tape  loader  means  for  pulling  out  a  tape  from  the 
large-size  tape  cassette  positioned  on  the  first  posi- 
tioning  means,  or  from  the  small-size  tape  cassette 
positioned  on  the  second  positioning  means,  and  for 
loading  the  tape  against  a  rotary  head  assembly  on 
the  main  chassis. 

A  common  drive  means,  typically  comprising  a 
drive  cam,  is  coupled  to  the  floating  chassis  via  a 
floating  chassis  drive  linkage  and  to  the  tape  loader 
means  via  a  tape  loader  drive  linkage.  The  drive 
means  moves  the  floating  chassis  relative  to  the  main 
chassis  between  a  working  position,  where  the  float- 
ing  chassis  has  the  small-size  tape  cassette  posi- 
tioned  on  the  second  positioning  means  thereon,  and 
a  retracted  position  where  the  floating  chassis  is  out 
of  interference  with  the  large-size  tape  cassette  posi- 

tioned  on  the  first  positioning  means  on  the  main 
chassis.  The  floating  chassis  is  normally  held  in  the 
working  position.  Also,  the  drive  means  moves,  via 
the  tape  loader  drive  linkage,  the  tape  loader  means 

5  among  a  first  tape-unloading  position  where  the  tape 
loader  means  engages  the  tape  of  the  large-size  tape 
cassette  positioned  on  the  first  positioning  means,  a 
second  tape-unloading  position  where  the  tape  load- 
er  means  engages  the  tape  of  the  small-size  tape  cas- 

10  sette  positioned  on  the  second  positioning  means, 
and  a  tape-loading  position  where  the  tape  loader 
means  loads  the  tape  that  has  been  taken  out  from 
the  large-  or  small-size  tape  cassette  and  positions  it 
against  the  rotary  head  assembly.  The  tape  loader 

15  drive  linkage  is  at  least  partly  in  the  path  of  the  move- 
ment  of  the  floating  chassis  between  the  working  and 
the  retracted  positions  only  when  holding  the  tape 
loader  means  in  the  second  tape-unloading  position. 

Normally,  the  floating  chassis  is  held  in  the  work- 
20  ing  position  so  as  to  readily  permit  the  small-size  tape 

cassette  to  be  positioned  thereon.  The  tape  loader 
means  is  normally  held  in  the  second  tape-unloading 
position,  ready  to  engage  the  tape  of  the  small-size 
tape  cassette  as  the  latter  is  positioned  on  the  f  loat- 

25  ing  chassis. 
The  drive  means  can  controllably  drive  the  float- 

ing  chassis  and  the  tape  loader  means  in  timed  rela- 
tionship  to  each  other.  When  the  large-size  tape  cas- 
sette  is  inserted  in  the  apparatus,  the  drive  means  op- 

30  erates  to  move  the  floating  chassis  from  the  working 
to  the  retracted  position  after  moving  the  tape  loader 
means  from  the  second  back  to  the  first  tape- 
unloading  position.  Also,  when  the  large-size  tape 
cassette  is  withdrawn  from  the  apparatus,  the  drive 

35  means  operates  to  move  the  floating  chassis  from  the 
retracted  to  the  working  position  before  moving  the 
tape  loader  means  back  to  the  second  tape-unloading 
position. 

The  tape  loader  drive  linkage  can  be  of  much  less 
40  vertical  dimension  than  the  conventional  stack  of  ring 

gears.  Moreover,  when  the  tape  loader  means  is  in 
the  second  tape-unloading  position,  with  the  floating 
chassis  in  the  working  position,  the  tape  loader  drive 
linkage  partly  underlies  the  floating  chassis  with  a 

45  view  to  a  minimal  installation  space  in  a  horizontal  di- 
rection.  Avery  substantial  saving  is  thus  realized  in 
the  space  for  the  installation  of  the  tape  loader  drive 
means,  both  vertically  and  horizontally,  making  it  pos- 
sible  to  correspondingly  reduce  the  dimensions  of  the 

so  entire  apparatus. 
It  will  also  be  appreciated  that  the  invention  is  well 

designed  to  avoid  collision  of  the  floating  chassis  and 
the  tape  loaderdrive  linkage  despite  the  arrangement 
of  the  drive  linkage  partly  in  the  path  of  travel  of  the 

55  floating  chassis  between  the  working  and  retracted 
positions.  Although  the  floating  chassis  and  the  tape 
loader  means  are  both  initialized  in  the  positions  for 
accepting  the  small-size  tape  cassette,  they  are  au- 

3 
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tomatically  displaced  to  the  alternative  positions 
when  the  large-size  tape  cassette  is  inserted  in  the 
apparatus. 

The  above  and  other  features  and  advantages  of 
this  invention  and  the  manner  of  realizing  them  will 
become  more  apparent,  and  the  invention  itself  will 
best  be  understood,  from  a  study  of  the  following  de- 
scription  and  appended  claims,  with  reference  had  to 
the  attached  drawings  showing  the  preferred  embodi- 
ment  of  the  invention. 

FIG.  1  is  a  top  plan  of  the  compatible  record- 
ing/reproducing  apparatus  constructed  in  accor- 
dance  with  the  invention,  the  apparatus  being 
shown  with  a  compact-size  tape  cassette  loaded 
in  position  therein  and  with  the  pair  of  tape  loader 
assemblies  in  the  second  tape-unloading  posi- 
tion; 
FIG.  2  is  a  right-hand  side  elevation  of  the  appa- 
ratus  of  FIG.  1,  showing  in  particular  the  drive 
cam  and  means  for  imparting  rotation  thereto; 
FIG.  3  is  a  perspective  view  of  a  standard-size 
tape  cassette  for  use  with  the  apparatus  of  FIG. 
1; 
FIG.  4A  is  a  perspective  view  of  the  compact-size 
tape  cassette  shown  loaded  in  the  apparatus  of 
FIG.  1  ,  the  view  showing  the  cassette  as  seen 
from  its  bottom  side; 
FIG.4B  is  a  viewsimilarto  FIG.  4A  except  that  the 
compact-size  tape  cassette  is  shown  as  seen 
from  its  top  side; 
FIG.  5  is  a  plan  view  of  an  explanatory  nature 
showing  the  standard-  and  compact-size  tape 
cassettes  in  correct  dimensional  relationship; 
FIG.  6  is  a  top  plan  of  the  floating  chassis,  the 
floating  chassis  drive  linkage,  and  the  floating- 
chassis-locking  means  in  the  apparatus  of  FIG.  1  , 
the  view  showing  the  floating  chassis  in  the  work- 
ing  position; 
FIG.  7  is  a  front  elevation  of  the  showing  of  FIG. 
6; 
FIG.  8  is  a  view  similar  to  FIG.  1  except  that  the 
apparatus  is  shown  with  the  standard-size  tape 
cassette  loaded  in  position  therein  and  with  the 
pair  of  tape  loader  assemblies  in  the  first  tape- 
unloading  position; 
FIGS.  9Aand  9B  are  plan  views  showing  the  op- 
posite  sides,  respectively,  of  the  drive  cam; 
FIG.  10  is  a  top  plan  of  the  tape  loader  drive  link- 
age  in  the  apparatus  of  FIG.  1; 
FIG.  11  is  a  somewhat  diagrammatic  elevation 
explanatory  of  how  the  tape  loader  drive  linkage 
and  the  floating  chassis  move  without  interfering 
with  each  other; 
FIG.  12  is  a  right-hand  side  elevation  of  the  show- 
ing  of  FIG.  11; 
FIG.  13  is  a  timing  diagram  explanatory  of  how 
the  floating  chassis  and  the  tape  loader  assem- 
blies  travel  to  the  required  positions  in  timed  re- 

lationship  to  each  other; 
FIG.  14  is  a  view  similar  to  FIG.  6  except  that  the 
floating  chassis  is  shown  in  the  retracted  posi- 
tion;  and 

5  FIG.  1  5  is  a  view  similar  to  FIG.  7  except  that  the 
floating  chassis  is  shown  in  the  retracted  posi- 
tion. 
The  compatible  magnetic  recording/reproducing 

apparatus  1  shown  in  FIGS.  1  and  2  is  intended  for 
10  selective  use  with  a  standard-size  tape  cassette  2  of 

FIG.  3  and  a  compact-size  tape  cassette  3  of  FIGS. 
4A  and  4B.  The  two  types  of  tape  cassettes  2  and  3 
may  be  interchangeably  loaded  in  the  apparatus  1 
without  use  of  any  adapter.  It  will  assist  an  easier  un- 

15  derstanding  of  the  invention  to  first  describe  the  stan- 
dard-  and  compact-size  tape  cassettes  2  and  3  and 
then  to  proceed  to  the  description  of  the  apparatus  1  . 

With  reference  therefore  to  FIG.  3,  the  standard- 
size  tape  cassette  2  illustrated  in  perspective  therein 

20  has  a  housing  2a  of  generally  flat,  boxlike  shape.  The 
cassette  housing  2a  has  a  hinged  cover  2c  at  its  front 
end  by  way  of  protection  of  a  front  tape  path  2b.  Be- 
hind  this  tape  path  2b  the  cassette  housing  2a  has  re- 
cesses  2g  and  2h  formed  in  its  front  end.  The  bottom 

25  of  the  cassette  housing  2a  has  two  holes  2i  and  2j  to 
expose  a  supply  reel  hub  2d  and  a  takeup  reel  hub  2e 
which  are  both  rotatably  mounted  within  the  housing 
for  reel-to-reel  tape  transportation.  An  additional  hole 
2f  of  smaller  diameter,  formed  approximately  central- 

30  ly  in  the  bottom  of  the  cassette  housing  2a,  is  intend- 
ed  for  the  insertion  of  a  light  source  (seen  at  35  in  FIG. 
1)  for  tape  end  detection. 

The  compact-size  tape  cassette  3  of  FIGS.  4A 
and  4B,  on  the  other  hand,  also  has  a  housing  3a  of 

35  generally  flat,  boxlike  shape  but  smaller  in  size  than 
the  housing  2a  of  the  standard-size  tape  cassette  2. 
The  cassette  housing  3a  has  a  hinged  cover  3b  at  its 
front  end  in  which  there  are  defined  three  recesses  3f, 
3g  and  3h.  A  hole  3c  is  formed  in  the  bottom  of  the 

40  cassette  housing  3a  to  expose  a  supply  reel  hub,  not 
shown,  which  is  retatably  mounted  therein.  An  aper- 
ture  3i  is  formed  in  the  bottom  and  one  side  edge  of 
the  cassette  housing  3a  to  expose  a  gear  3d  formed 
in  one  piece  with  the  takeup  reel,  not  shown,  which 

45  also  is  rotatably  mounted  within  the  cassette  housing. 
The  takeup  reel  of  the  compact-size  tape  cassette  3 
is  to  be  driven  through  the  gear  3d. 

In  FIG.  5  are  shown  both  the  standard-size  tape 
cassette  2  and  the  compact-size  tape  cassette  3  in 

so  the  correct  dimensional  relationship.  Avery  substan- 
tial  difference  will  be  observed  between  their  sizes  as 
well  as  between  their  reel-to-reel  distances.  A  differ- 
ence  also  exists  between  the  driving  methods  of  their 
takeup  reels.  The  compatible  recording/reproducing 

55  apparatus  1  of  FIGS.  1  and  2  is  well  adapted  for  han- 
dling  both  types  of  tape  cassettes  2  and  3. 

FIG.  5  also  shows  the  two  tape  cassettes  2  and 
3  in  their  relative  positions  when  loaded  in  the  appa- 

4 
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ratus  1.  The  supply  hub  hole  2i  in  the  standard-size 
tape  cassette  2  is  in  axial  alignment  with  the  supply 
hub  hole  3c  in  the  compact-size  tape  cassette  3.  It  will 
also  be  noted  that,  with  the  tape  cassettes  2  and  3  so 
positioned  within  the  apparatus  1  ,  a  considerable  dif- 
ference  exists  between  the  horizontal  positions  of  the 
recesses  2g  and  2h  in  the  standard-size  tape  cas- 
sette  2  and  of  the  recesses  3f,  3g  and  3h  in  the  com- 
pact-size  tape  cassette  3. 

With  the  foregoing  constructional  and  dimension- 
al  differences  between  the  two  tape  cassettes  2  and 
3  in  mind,  the  compatible  magnetic  recording/repro- 
ducing  apparatus  1  for  selective  use  therewith  will 
now  be  described  in  detail. 

As  will  be  understood  from  FIG.  1  ,  taken  together 
with  FIG.  2,  the  magnetic/reproducing  apparatus  1 
has  a  main  chassis  4  of  generally  rectangular  shape. 
It  is  understood  that  the  apparatus  1  is  to  be  laid  in  use 
with  the  main  chassis  4  disposed  horizontally.  There- 
fore,  hereinafter  in  this  specification,  the  various  di- 
rectional  terms  will  be  used  in  reference  to  this  hori- 
zontal  positioning  of  the  main  chassis  4.  Mounted  on 
the  main  chassis  4  are,  first  of  all,  a  pair  of  upstanding 
drive  spindle  18  for  driving  engagement  with  the  reel 
hubs  of  the  standard-size  tape  cassette  2  as  the  latter 
is  loaded  in  a  preassigned  position  within  the  appara- 
tus  1.  The  preassigned  loading  position  of  the  stan- 
dard-size  tape  cassette  is  indicated  by  its  dotted  out- 
line  in  FIG.  8.  The  left-hand  drive  spindle  18,  as  seen 
in  FIG.  1,  is  also  intended  for  driving  engagement  with 
one  of  the  reel  hubs  of  the  compact-size  tape  cas- 
sette  3  indicated  by  the  phantom  outline  in  this  figure. 

The  main  chassis  4  has  also  erected  thereon  four 
positioning  pins  29,  33a,  33b  and  33c  which  deter- 
mine  the  height  or  vertical  position  of  the  standard-si- 
ze  tape  cassette  2.  As  better  shown  in  FIG.  2,  the 
takeup-side  positioning  pin  29  is  mounted  on  an  arm 
rest  or  support  28  to  be  referred  to  subsequently.  The 
supply-side  positioning  pin  33a  is  formed  directly  on 
the  main  chassis  4  immediately  in  fron  of  the  rotary 
head  assembly  6.  The  other  two  positioning  pins  33b 
and  33c  are  also  mounted  directly  on  the  main  chas- 
sis  4. 

Also  mounted  on  the  main  chassis  4  via  a  fixed 
base  5  is  a  rotary  magnetic  head  assembly  6  dis- 
posed  rearwardly,  or  upwardly  as  viewed  in  FIG.  1  ,  of 
the  loading  positions  of  the  standard-  and  compact- 
size  tape  cassette  2  and  3.  A  pair  of  elongate  slots  7 
and  8  are  formed  arcuately  in  the  main  chassis  4  on 
the  opposite  sides  of  the  rotary  head  assembly  6. 
These  arcuate  slots  7  and  8  serve  as  guideways  for 
a  pair  of  tape  loader  assemblies  10  and  11  constitut- 
ing  parts  of  the  tape-loading  mechanism  in  accor- 
dance  with  the  invention.  The  tape  loader  assemblies 
10  and  11  are  slidably  engaged  one  in  each  of  the 
guideways  7  and  8.  the  present  invention  is  specifi- 
cally  directed  to  a  means  for  driving  the  pair  of  tape 
loader  assemblies  10  and  11  back  and  forth  along  the 

respective  guideways  7  and  8. 
As  the  standard-  or  compact-size  tape  cassette 

2  or  3  is  loaded  in  the  apparatus  1  ,  the  tape  loader  as- 
semblies  10  and  11  are  to  travel  along  the  guideways 

5  7  and  8  for  taking  out  the  magnetic  tape  from  the  load- 
ed  tape  cassette  and  wrapping  the  tape  around  a  pre- 
determined  angle  of  the  rotary  head  assembly  6  for 
recording  or  reproduction.  Since  the  tape  must  be  tak- 
en  out  not  only  from  the  standard-size  tape  cassette 

10  2  but  also  from  the  compact-size  tape  cassette  3,  the 
guideways  7  and  8  extend  further  forwardly,  down- 
wardly  as  viewed  in  FIG.  1  ,  of  the  rotary  head  assem- 
bly  6  than  in  the  known  apparatus  designed  for  use 
with  standard-size  tape  cassettes  only. 

15  Each  tape  loader  assembly  1  0  or  1  1  comprises  a 
carriage  10a  or  11a  slidably  engaged  in  the  guideway 
7  or  8,  a  guide  roller  10b  or  11b  erected  on  the  car- 
riage,  and  a  slanting  pole  10c  or  11c  formed  on  the 
carriage. 

20  The  tape  loader  assemblies  10  and  11  are  nor- 
mally  held  in  the  second  tape-unloading  position  of 
FIG.  1,  to  readily  permit  the  compact-size  tape  cas- 
sette  3  to  be  positioned  thereon.  When  the  standard- 
size  tape  cassette  2  is  inserted  in  the  apparatus,  the 

25  tape  loader  assemblies  10  and  11  automatically  travel 
to  the  first  tape-unloading  positions  of  FIG.  8.  When 
in  the  first  tape-unloading  positions  of  FIG.  8,  the  tape 
loader  assemblies  10  and  11  have  their  guide  rollers 
10b  and  11b  and  slanting  poles  10c  and  11c  received 

30  in  the  recesses  2g  and  2h,  FIG.  3,  in  the  standard-size 
tape  cassette  2.  When  in  the  second  tape-unloading 
positions  of  FIG.  1  ,  on  the  other  hand,  the  tape  loader 
assemblies  10  and  11  have  their  guide  rollers  10b  and 
11b  and  slanting  poles  10c  and  11c  received  in  the 

35  aforesaid  recesses  3f  and  3g,  FIG.  4A,  in  the  com- 
pact-size  tape  cassette  3. 

The  fixed  base  5  for  the  rotary  head  assembly  6 
has  a  pair  of  V-shaped  stops  5a  and  5b  overhanging 
the  guideways  7  and  8.  Traveling  along  the  guide- 

40  ways  in  the  direction  of  the  arrows  A  and  B  from  the 
tape-unloading  positions  of  either  FIG.  1  or  8,  the  tape 
loader  assemblies  10  and  11  come  into  abutment 
against  the  stops  5a  and  5b.  The  tape  loader  assem- 
blies  10  and  11  are  then  in  the  tape-loading  positions, 

45  in  which  they  load  the  magnetic  tape  against  the  ro- 
tary  head  assembly  6. 

As  indicated  by  the  broken  lines  in  FIG.  1  ,  a  drive 
cam  44  is  rotatably  mounted  under  the  main  chassis 
4  for  driving  the  tape  loader  assemblies  10  and  11  be- 

50  tween  the  tape-unloading  and  tape-loading  positions. 
The  drive  cam  44  is  coupled  to  the  tape  loader  assem- 
blies  10  and  11  via  a  tape  loader  drive  linkage  9  con- 
stituting  a  feature  of  this  invention.  The  tape  loader 
drive  linkage  9  as  well  as  the  drive  cam  44  will  be  de- 

55  tailed  subsequently. 
Generally  designated  61  in  FIG.  1  is  a  floating 

chassis  for  the  compact-size  tape  cassette  3.  As  the 
name  implies,  the  floating  chassis  61  is  movable  up 

5 



g EP  0  356  184  B1 10 

and  down  between  a  working  and  a  retracted  position 
through  an  aperture  4f  formed  in  the  main  chassis  4. 

As  better  illustrated  in  FIGS.  6  and  7,  the  floating 
chassis  61  takes  the  form  of  a  generally  rectangular 
frame.  The  floating  chassis  61  has  mounted  thereon 
a  set  of  positioning  pins  62a,  62b,  62c  and  62d,  an 
anti-erase  sensor  63,  a  tape  type  sensor  64,  and  a 
reel  drive  gear  65,  all  in  fixed  positions  that  are  pre- 
determined  with  respect  to  one  another  and  to  the 
compact-size  tape  cassette  3.  The  positioning  pins 
62a-62d  function  to  determine  the  vertical  position  of 
the  compact-size  tape  cassette  3  within  the  appara- 
tus  1.  The  anti-erase  sensor  63  serves  to  sense  the 
presence  or  absence  of  the  anti-erase  tab,  not  seen, 
on  the  loaded  compact-size  tape  cassette  3.  The  tape 
type  sensor  64  serves  to  sense  the  presence  or  ab- 
sence  of  a  tape  type  hole  which  indicates  a  particular 
type  of  magnetic  property  of  the  tape  housed  in  the 
cassette,  also  not  seen,  in  the  housing  of  the  com- 
pact-size  tape  cassette  3.  The  reel  drive  gear  65  is  for 
driving  engagement  with  the  gear  3d,  FIGS.  4A  and 
4B,  of  the  compact-size  tape  cassette  3  when  the 
floating  chassis  61  is  raised  to  its  working  position. 

The  floating  chassis  61  together  with  the  various 
parts  mounted  thereon  is  moved  up  and  down  relative 
to  the  main  chassis  4  between  a  working  position  of 
FIG.  7  and  a  retracted  position  of  FIG.  14.  As  may  be 
seen  from  FIG.  6,  it  is  also  the  drive  cam  44  that  drives 
the  floating  chassis  61  between  the  two  required  pos- 
itions.  The  drive  cam  44  is  coupled  to  the  floating 
chassis  61  via  a  floating-chassis  drive  linkage  83, 
which  is  to  be  presently  referred  to  in  greater  detail. 

With  reference  back  to  FIG.  1  a  tension  arm  13  is 
proximally  pinned  at  4a  on  the  main  chassis  4  for  piv- 
otal  motion  in  a  horizontal  plane.  Erected  on  the  distal 
end  of  the  tension  arm  1  3  is  a  tension  pole  1  3a  which 
is  to  enter  the  recess  2g  in  the  standard-size  tape  cas- 
sette  2  and  the  recess  3f  in  the  compact-size  tape 
cassette  3.  A  helical  tension  spring  14  extends  be- 
tween  a  hook  on  the  main  chassis  4  and  a  branch  arm 
1  3b  joined  to  the  tension  arm  1  3,  biasing  the  latter  in 
a  counterclockwise  direction  as  viewed  in  FIG.  1. 
Consequently,  when  the  supply-side  tape  loader  as- 
sembly  10  is  within  its  reach,  the  tension  arm  13  butts 
on  its  carriage  10a  under  the  bias  of  the  tension 
spring  14  and  swings  about  the  pivot  pin  4a  with  the 
travel  of  the  tape  loader  assembly  10  along  the  guide- 
way  7. 

A  link  15a,  consituting  a  toggle  mechanism  15  in 
combination  with  another  link  15b,  is  pin  jointed  to  the 
tension  arm  13  at  its  midpoint.  The  toggle  mechanism 
15  is  engaged  with  one  extremity  of  a  brake  band  16 
which  extends  around  the  supply-side  drive  spindle 
18  and  which  is  engaged  at  the  other  extremity  with 
an  anchor  17  fastened  to  the  main  chassis  4. 

A  full-width  erase  head  19  is  mounted  fast  on  an 
erase  head  mount  20  which  in  turn  is  pinned  at  20a 
on  the  main  chassis  4  for  pivotal  motion  in  a  horizontal 

plane.  An  impedance  roller  21  is  also  mounted  on  the 
erase  head  mount  20.  A  tape  guide  roller  22  is  dis- 
posed  between  the  erase  head  mount  20  and  the  pre- 
assigned  loading  positions  of  the  tape  cassettes  2 

5  and  3  which  are  indicated  respectively  in  FIGS.  1  and 
8. 

As  will  be  seen  from  both  FIGS.  1  and  8,  a  guide 
pole  23  is  erected  on  the  free  end  of  a  guide  arm  24. 
A  half-loading  pole  25  is  erected  on  the  free  end  of  a 

10  half-loading  arm  26.  Both  guide  arm  24  and  half- 
loading  arm  26  are  also  driven  by  the  drive  cam  44  via 
a  pole  transfer  mechanism  27  yet  to  be  described. 
Suffice  it  to  say  for  the  moment  that  the  guide  pole  23 
and  half-loading  pole  25  take  the  positions  of  FIG.  1 

15  for  engagement  in  the  recesses  3g  and  3h,  FIG.  4A, 
in  the  compact-size  tape  cassette  3  when  the  latter  is 
loaded  in  the  apparatus  1.  When  the  standard-size 
tape  cassette  2  is  loaded,  on  the  other  hand,  the  poles 
23  and  25  take  the  positions  of  FIG.  8  for  engagement 

20  in  the  recess  2h,  FIG.  3,  in  that  cassette. 
As  has  been  mentioned,  the  positioning  pin  29  is 

mounted  on  the  arm  rest  28.  Approximately  in  the 
shape  of  a  recumbent  U,  the  arm  rest  28  functions  to 
firmly  hold  the  guide  arm  24  when  the  latter  is  fully 

25  pivoted  clockwise  from  its  FIG.  1  or  8  position.  Addi- 
tionally,  the  arm  rest  28  serves  the  purpose  of  sup- 
porting  the  positioning  pin  29  out  of  interference  with 
the  guide  arm  24. 

Both  FIGS.  1  and  8  also  show  a  capstan  30  and 
30  a  pinch  roller  31.  The  capstan  30  is  coupled  directly 

to  a  capstan  motor  30a,  disposed  under  the  main 
chassis  4,  for  rotation  about  a  vertical  axis  in  a  coun- 
terclockwise  direction  as  viewed  in  FIGS.  1  and  8.  The 
pinch  roller  31  is  rotatably  mounted  on  the  free  end  of 

35  a  pinch  roller  arm  32  which  is  not  only  swingable  in  a 
horizontal  plane  but  also  movable  up  and  down  with 
respect  to  the  main  chassis  4.  It  will  be  seen  that  the 
capstan  30  is  positioned  a  considerable  distance 
away  from  the  loading  positions  of  the  tape  cassettes 

40  2  and  3  in  a  direction  parallel  to  the  principal  plane  of 
the  main  chassis  4.  The  distance  is  such  that  the  cap- 
stan  motor  30a,  although  much  larger  in  size  than  the 
capstan  30,  is  totally  out  of  register  with  the  loading 
positions  of  the  tape  cassettes  2  and  3.  This  arrange- 

45  ment  of  the  capstan  30  and  the  capstan  motor  30a 
also  contributes  to  the  reduction  of  the  vertical  dimen- 
sion  or  thickness  of  the  apparatus  1. 

A  light  source  35  for  tape  end  detection  is  mount- 
ed  on  the  free  end  of  a  carrier  arm  36  which  is  pinned 

so  at  4b  on  the  main  chassis  4  for  pivotal  movement  in 
a  horizontal  plane.  A  helical  tension  spring  37  biases 
the  pivotal  carrier  arm  36  in  a  counterclockwise  direc- 
tion  as  viewed  in  FIGS.  1  and  8.  When  the  standard- 
size  tape  cassette  2  is  loaded,  the  carrier  arm  36  is 

55  sprung  into  abutment  against  a  fixed  pin  4d  on  the 
main  chassis  4.  Thus  the  light  source  35  becomes 
positioned  for  insertion  in  the  hole  2f,  FIG.  3,  in  the 
housing  2a  of  the  standard-size  tape  cassette  2. 

6 
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When  no  tape  cassette  is  loaded,  or  when  the 
compact-size  tape  cassette  3  is  loaded,  the  carrier 
arm  36  is  pushed  by  the  guide  arm  24  against  the  bias 
of  the  tension  spring  37  to  the  position  of  FIG.  1  .  The 
light  source  35  is  then  positioned  for  engagement  in 
the  compact-size  tape  cassette  3. 

At  81  is  seen  an  audio  control  head  disposed  be- 
tween  the  retary  head  assembly  6  and  the  capstan 
30.  As  is  well  known,  the  audio/control  head  81  con- 
tacts  the  control  track  and  audio  track  of  the  magnetic 
tape  for  the  recording  and  reproduction  of  audio  and 
control  signals. 

The  foregoing  has  been  the  outline  of  the  record- 
ing/reproducing  apparatus  1.  It  has  been  herein  stat- 
ed  that  the  drive  cam  44  drives  the  pair  of  tape  loader 
assemblies  10  and  11  via  the  tape  loaderdrive  linkage 
9,  the  guide  arm  24  and  half-loading  arm  26  via  the 
pole  transfer  mechanism  27,  and  the  floating  chassis 
61  via  the  floating-chassis  drive  linkage  83.  Thus  the 
tape-loading  mechanism  of  this  invention  is  closely 
functionally  related  to  the  arms  24  and  26  and  the 
floating  chassis  61  .  It  will  therefore  assist  a  better  un- 
derstanding  of  the  invention  to  first  describe  how  the 
arms  24  and  26  and  the  floating  chassis  61  are  driven 
from  the  drive  cam  44,  before  proceeding  to  a  detailed 
study  of  the  tape-loading  mechanism  featureing  the 
tape  loader  drive  linkage  9. 

The  drive  cam  44,  seen  in  FIGS.  1  ,  2  and  6,  itself 
takes  the  form  of  a  toothed  disk  disposed  on  the  un- 
derside  of  the  main  chassis  4  for  rotation  about  a  vert- 
ical  axis.  Employed  for  bidirectionally  revolving  the 
drive  cam  44  in  a  reversible  electric  drive  motor  38 
seen  in  both  FIGS.  1  and  2.  The  rotation  of  the  drive 
motor  38  is  first  transmitted  to  a  pulley  40  via  a  belt 
39  and  thence  to  another  pulley  42  via  another  belt  41  . 
The  pulley  42  is  constrained  to  joint  rotation  with  a 
worm  43  coaxially  coupled  thereto.  The  drive  cam  44 
is  peripherally  toothed  for  engagement  with  the  worm 
43  and  thus  rotates  therewith  in  a  horizontal  plane. 

As  pictorially  represented  in  FIGS.  9Aand  9B,  the 
drive  cam  44  has  two  cam  grooves  44a  and  44b 
formed  in  its  top  face  44A,  and  three  cam  grooves 
44c,  44d  and  44e  in  its  bottom  face  44B.  The  cam 
groove  44a  is  for  driving  the  floating  chassis  61  via 
the  floating-chassis  drive  linkage  83.  The  cam  groove 
44b  is  for  driving  the  guide  arm  24  and  half-loading 
arm  26  via  the  pole  transfer  mechanism  27.  The  cam 
groove  44d  is  for  driving  the  pairof  tape  loader  assem- 
blies  10  and  11  via  the  tape  loaderdrive  linkage  9. 

An  inspection  of  FIGS.  6  and  7  will  best  indicate 
how  the  floating  chassis  61  is  supported  for  up-and- 
down  displacement  relative  to  the  main  chassis  4  and 
how  it  is  driven  from  the  drive  cam  44  via  the  floating- 
chassis  drive  linkage  83. 

Seen  at  66  is  a  guide  structure  66  secured  to  the 
main  chassis  4.  The  guide  structure  66  has  defined 
therein  four  inverted-L-shaped  guide  slots,  only  two 
of  which  are  seen  at  66a  and  66b  in  FIG.  7.  Slidably 

engaged  in  these  guide  slots  are  as  many  pins  61a, 
61b,  61c  and  61d  projecting  laterally  from  the  floating 
chassis  61,  so  that  this  chassis  travels  up  and  down 
as  guided  by  the  guide  structure  66. 

5  A  cam  follower  lever  67  has  one  of  its  ends  pivo- 
tally  pinned  at  4g  to  the  main  chassis  4.  Acam  follower 
pin  67b  is  planted  on  the  cam  follower  lever  67  at  its 
midpoint  for  relatively  sliding  engagement  in  the  cam 
groove  44a,  FIG.  9A,  in  the  top  face  of  the  drive  cam 

10  44.  Formed  on  the  free  end  of  the  cam  follower  lever 
67,  an  actuating  pin  67a  operatively  engages  the 
floating-chassis  drive  linkage  83,  causing  the  same  to 
move  the  floating  chassis  61  up  and  down  as  the  cam 
follower  lever  swings  about  its  pivot  pin  4g  in  re- 

15  sponse  to  the  rotation  of  the  drive  cam  44. 
The  floating-chassis  drive  linkage  83  between 

the  cam  follower  lever  67  and  the  floating  chassis  61 
comprises  two  elongate  sliders  68  and  69  which  are 
joined  together  under  the  force  of  a  helical  tension 

20  spring  70  for  bidirectional,  rectilinear  displacement 
relative  to  the  guide  structure  66,  in  the  directions  in- 
dicated  by  the  double-headed  arrow  designated  X̂  
and  X2.  Another  helical  tension  spring  73  acts  on  the 
slider  69  for  biasing  both  sliders  68  and  69  in  the  X̂  

25  direction. 
FIG.  7  reveals  a  pair  of  racks  69a  and  69b  formed 

in  one  piece  with  the  slider  69.  The  racks  69a  and  69b 
are  in  mesh  with  pinions  71  and  72,  respectively,  ro- 
tatably  mounted  on  the  guide  structure  66.  The  pin- 

30  ions  71  and  72  are  integrally  provided  with  bifurcated 
swing  arms  71a  and  72a  operatively  engaged  with  the 
pins  61  a  and  61  b  on  the  floating  chassis  61  .  The  pin- 
ion  71  is  also  in  mesh  with  a  gear  74a  mounted  fast 
on  one  end  of  a  rotatable  shaft  74,  FIG.  6,  which  has 

35  another  gear  74b  firmly  mounted  on  its  other  end.  The 
gear  74b  engages  still  another  gear,  not  seen,  having 
a  bifurcated  swing  arm  76  operatively  engaged  with 
the  pin  61c  on  the  floating  chassis  61. 

Thus,  with  the  linear  travel  of  the  slider  69  in  the 
40  X2  direction,  the  bifurcated  swing  arms  71a,  72a  and 

76  all  rotate  in  a  clockwise  direction  as  seen  in  FIG. 
7,  thereby  lifting  the  floating  chassis  61  to  the  work- 
ing  position  depicted  in  this  figure.  It  is  the  cam  follow- 
er  lever  67,  FIG.  6,  that  causes  such  up-and-down 

45  travel  of  the  floating  chassis  61  via  the  drive  linkage 
83.  Before  the  loading  of  the  compact-size  tape  cas- 
sette  3,  the  cam  follower  lever  67  has  been  held  in 
such  an  angular  position  by  the  drive  cam  44  that  the 
sliders  68  and  69  has  been  held  displaced  in  the  X̂  

so  direction  under  the  bias  of  the  tension  spring  73. 
The  reference  numeral  77  in  FIGS.  6  and  7  gen- 

erally  designates  a  locking  mechanism  for  locking  the 
floating  chassis  61  in  its  working  position  of  FIG.  7. 
The  locking  mechanism  77  comprises  a  locking  mem- 

55  ber  79  rotatably  mounted  to  a  lug  78  formed  in  one 
piece  with  the  fixed  guide  structure  66,  and  a  helical 
tension  spring  80  urging  the  locking  member  79  in  a 
counterclockwise  direction  as  viewed  in  FIG.  7.  The 

7 
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locking  member  79  carries  a  pin  79a  on  one  of  its  op- 
posite  ends  for  engagement  in  a  recess  68b  formed 
in  an  extension  68a  of  the  slider  68.  A  tongue  79b  is 
formed  on  the  other  end  of  the  locking  member  79. 
This  tongue  79b  is  to  be  acted  upon  by  a  member  in- 
cluded  in  a  cassette  transfer  mechanism  which  is  not 
illustrated  as  it  falls  outside  the  scope  of  this  inven- 
tion. 

The  cassette  transfer  mechanism  is  coupled  to  a 
cassette  cradle  or  tray,  also  not  shown,  in  which  the 
standard-  or  compact-size  tape  cassette  is  to  be  load- 
ed  interchangeably,  for  moving  the  loaded  cassette 
between  a  predetermined  eject  position  and  a  prede- 
termined  record/reproduce  position.  The  record/re- 
produce  position  for  the  standard-size  tape  cassette 
2  is  lowerthan  that  for  the  compact-size  tape  cassette 
3.  This  is  because  both  types  of  tape  cassettes  make 
common  use  of  one  of  the  drive  spindles  18. 

Therefore,  actuated  by  the  cassette  transfer 
mechanism,  the  tongue  79b  causes  the  locking  mem- 
ber  79  to  turn  clockwise,  as  viewed  in  FIG.  7,  against 
the  bias  of  the  tension  spring  80  only  when  the  stan- 
dard-size  tape  cassette  2  is  carried  to  its  record/re- 
produce  position.  Thereupon  the  pin  79a  on  the  lock- 
ing  member  79  becomes  disengaged  from  the  recess 
68b  in  the  slider  68  thereby  permitting  the  sliders  68 
and  69  to  travel  in  the  X̂  direction  under  the  force  of 
the  tension  spring  73.  The  result  is  the  descent  of  the 
floating  chassis  61  without  interfering  with  the  stan- 
dard-size  tape  cassette  2. 

On  the  other  hand,  when  the  compact-size  tape 
cassette  3  is  carried  to  its  own  record/reproduce  pos- 
ition  slightly  higher  than  that  of  the  standard-size  tape 
cassette  2,  the  tongue  79b  on  the  locking  member  79 
remains  unactuated.  As  the  locking  member  79  stays 
in  the  FIG.  7  position  under  the  bias  of  the  tension 
spring  80,  the  pin  79a  thereon  is  engageable  with  the 
slider  68  for  positively  locking  the  floating  chassis  61 
in  the  raised  position  in  the  face  of  possible  downward 
forces  that  may  be  exerted  thereon. 

With  reference  back  to  FIG.  1  the  pole  transfer 
mechanism  27  comprises  a  cam  follower  lever  45  dis- 
posed  on  the  underside  of  the  main  chassis  4,  a  slide 
46  bidirectionally  driven  by  the  cam  follower  lever  45 
in  the  directions  X̂  and  X2,  and  a  sector  gear  47.  Piv- 
oted  at  one  end  by  a  pin  4d  on  the  main  chassis  4,  the 
cam  follower  lever  45  carries  a  pin  45a  on  its  other 
end  which  is  slidably  engaged  in  an  arcuate  slot  46a 
in  the  slide  46.  Also,  at  a  midpoint  of  the  cam  follower 
lever  45,  a  cam  follower  pin  45b  is  erected  for  sliding 
engagement  in  the  groove  44b,  FIG.  9A,  in  the  drive 
cam  44.  It  is  thus  seen  that  the  pole  transfer  mecha- 
nism  27  is  also  driven  by  the  drive  cam  44. 

The  slide  46  has  three  rectilinear  slots  46b-46d 
defined  therein,  in  addition  to  the  arcuate  slot  46a. 
These  additional  slots  46b-46d  slidably  receive  a  pin 
24a  on  the  guide  arm  24,  a  pin  26a  on  the  half-loading 
arm  26,  and  a  shaft  47a  of  the  sector  gear  47,  respec- 

tively.  Also,  the  slide  46  has  a  projection  46e  for  abut- 
ting  engagement  with  a  pin  47b  on  the  sector  gear47, 
and  another  projection  46f  for  abutting  engagement 
with  a  pin  26b,  FIG.  8,  on  the  half-loading  arm  26. 

5  The  guide  arm  24  has  a  set  of  gear  teeth  24b 
formed  on  its  base  end  for  engagement  with  the  teeth 
of  the  sector  gear  47.  A  helical  tension  spring  48  bias- 
es  the  sector  gear  47  in  a  clockwise  direction,  as 
viewed  in  FIG.  1,  so  thatthe  pin47bon  the  sector  gear 

10  normally  butts  on  the  projection  46e  of  the  slide  46. 
Such  being  the  construction  of  the  pole  transfer 

mechanism  27,  the  cam  follower  lever  45  swinss 
about  its  pivot  4d  with  the  rotation  of  the  drive  cam  44. 
The  swinging  motion  of  this  cam  follower  lever  45  is 

15  translated  into  the  linear  motion  of  the  slide  46,  which 
in  turn  is  translated  into  the  swinging  motion  of  the 
guide  arm  24  and  the  half-loading  arm  26. 

Although  the  tape  loader  drive  linkage  9  is  seen 
in  FIG.  1,  its  configuration  will  be  better  understood 

20  by  referring  to  FIG.  10  which  shows  only  the  tape 
loaderdrive  linkage  together  with  the  rotary  head  as- 
sembly  6  and  drive  cam  44  for  clarity.  In  FIG.  10,  as 
in  FIG.  1  ,  the  tape  loader  drive  linkage  9  is  shown  in 
the  state  when  the  pair  of  tape  loader  assemblies  10 

25  and  11  are  in  the  second  tape-unloading  positions  for 
the  compact-size  tape  cassette  3. 

The  tape  loader  drive  linkage  9  may  be  thought 
of  as  comprising  a  cam  follower  lever  49  medially  piv- 
oted  at  4e  on  the  underside  of  the  main  chassis  4.  The 

30  cam  follower  lever  49  carries  a  cam  follower  pin  49b 
slidably  engaged  in  a  groove  44d,  FIG.  9B,  in  the  drive 
cam  44.  The  other  end  of  the  cam  follower  lever  49  is 
formed  into  a  sector  gear  49a  in  mesh  with  a  loader 
drive  gear  50.  This  gear  is  capable  of  joint  rotation 

35  with  a  link  52  which  is  operatively  coupled  thereto  via 
a  helical  tension  spring  51,  and  the  link  52  is  opera- 
tively  coupled  to  the  tape  loader  assembly  11  via  an- 
other  link  53.  Thus,  upon  clockwise  rotation  of  the 
cam  follower  lever  49,  the  loaderdrive  gear  50  rotates 

40  counterclockwise  with  the  link  52.  With  such  rotation 
of  the  link  52  the  tape  loader  assembly  11  travels 
rearwardly  along  the  guideway  8,  as  indicated  by  the 
arrow  B. 

The  loader  drive  gear  50  also  meshes  with  an- 
45  other  loader  drive  gear  54,  to  which  a  link  56  is  oper- 

atively  coupled  via  a  helical  tension  spring  55.  The  link 
56  is  operatively  coupled  to  the  other  tape  loader  as- 
sembly  10  via  another  link  57.  Therefore,  with  the 
counterclockwise  rotation  of  the  first  loader  drive  gear 

so  50,  the  second  loader  drive  gear  54  rotates  clockwise 
with  the  link  56.  This  clockwise  rotation  of  the  gear  54 
is  transmitted  via  the  links  56  and  57  to  the  tape  load- 
erassembly  10,  causing  the  latter  to  travel  rearwardly 
along  the  guideway  7,  as  indicated  by  the  arrow  A. 

55  As  will  be  readily  understood,  the  tape  loader 
drive  linkage  9  of  the  foregoing  configuration  can  be 
of  far  less  vertical  dimension  than  the  conventional 
stack  of  ring  gears.  The  vertical  dimension  of  the 

8 
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space  required  for  the  tape  loader  drive  linkage  9  un- 
der  the  main  chassis  4  is  thus  drastically  reduced. 

The  horizontal  position  of  the  tape  loader  drive 
Iinkage9with  respect  to  the  floating  chassis  61  is  also 
important  for  the  reduction  of  the  vertical  dimension 
of  the  compatible  tape  cassette  apparatus  1.  When 
the  pair  of  tape  loader  assemblies  10  and  11  are  in  the 
second  tape-unloading  positions  for  the  compact-size 
tape  cassette  2,  as  represented  in  FIG.  1  ,  the  links  52, 
53,  56  and  57  for  the  two  tape  loader  assemblies 
cross  each  other  and  partly  underlie  the  floating 
chassis  61.  The  floating  chassis  61  is  then  raised  to 
its  working  position  for  supporting  the  compact-size 
tape  cassette  2.  Since  the  tape  loader  drive  linkage  9 
is  partly  in  the  path  of  the  up-and-down  displacement 
of  the  floating  chassis  61  ,  the  tape  loader  assemblies 
10  and  11  must  be  moved  to  the  second  tape- 
unloading  positions  of  FIG.  1  after  the  floating  chas- 
sis  has  ascended  to  the  working  position.  Also,  the 
tape  loader  assemblies  10  and  11  must  be  moved 
away  from  the  second  tape-unloading  positions  be- 
fore  the  floating  chassis  61  descends  to  its  retracted 
positon. 

Such  timed  travels  of  the  tape  loader  assemblies 
10  and  11  and  the  floating  chassis  61  will  become  bet- 
ter  understood  from  the  folloing  description  of  opera- 
tion.  The  operational  description  will  be  better  under- 
stood  by  referring  to  the  timing  diagram  of  FIG.  13, 
which  indicates  the  various  working  positions  of  the 
tape  loader  assemblies  10  and  11  and  the  floating 
chassis  61  in  timed  relationship  to  each  other. 

In  operation,  the  various  movable  parts  of  the  re- 
cording/reproducing  apparatus  1  are  initialized  in  the 
positions  of  FIG.  1  when  no  tape  cassette  is  loaded. 
The  pair  of  tape  loader  assemblies  10  and  11  are  in 
the  second  tape-unloading  positions  for  the  compact- 
size  tape  cassette  3.  The  floating  chassis  61  is  raised 
to  the  working  position  as  in  FIGS.  6  and  7. 

Let  us  first  study  the  operation  of  the  apparatus 
1  when  the  standard-size  tape  cassette  2  is  inserted 
therein.  In  response  to  the  loading  of  the  cassette  2, 
a  cassette  discriminator  switch,  not  shown,  sends  to 
the  electronic  control  circuitry  of  the  apparatus  a  sig- 
nal  indicative  of  the  fact  that  the  loaded  cassette  is  of 
the  standard  size.  Method  of  determining  the  size  of 
the  cassettes  i.e.  either  the  compact-size  or  the  stan- 
dard-size  applicable  to  the  present  invention,  is  dis- 
closed  in  the  European  laid-open  patent  application 
No.  0311390  filed  by  the  same  applicant  as  of  the 
present  invention,  therefore  a  detailed  explanation  of 
the  determination  is  omitted  in  this  specification.  The 
floating  chassis  61  must  be  retracted  before  the  un- 
shown  cradle  carrying  the  standard-size  tape  cas- 
sette  2  descends  to  its  record/reproduce  position. 
However,  as  the  tape  loader  assemblies  10  an  11  are 
now  initialized  as  aforesaid  in  the  second  tape- 
unloading  positions  for  the  compact-size  tape  cas- 
sette  3,  the  links  52,  53,  56  and  57  of  the  tape  loader 

drive  linkage  9  partly  underlie  the  floating  chassis  61  , 
as  indicated  by  the  solid  lines  in  FIGS.  11  and  12.  The 
tape  loader  assemblies  10  and  11  must  therefore  be 
moved  away  to  the  first  tape-unloading  positions  of 

5  FIG.  8  for  the  standard-size  tape  cassette  2  before 
lowering  the  floating  chassis  61  to  the  retracted  pos- 
ition. 

Therefore,  as  the  unshown  cassette  discrimina- 
tor  switch  detects  the  loading  of  the  standard-size 

10  tape  cassette  2,  the  unshown  control  circuitry  ac- 
tuates  the  drive  motor  38  to  cause  rotation  of  the  drive 
cam  44  in  the  arrow-marked  direction  in  FIGS.  9Aand 
9B.  As  the  drive  cam  44  rotates  approximately  60  de- 
grees,  the  pin  45a,  49b  and  67b  on  the  cam  follower 

15  levers  45,  49  and  67  relatively  travel  from  position 
to  position  P2  on  the  drive  cam. 

As  the  cam  follower  lever  49  of  the  tape  loader 
drive  linkage  9  thus  rotates  clockwise,  the  pair  of  tape 
loader  assemblies  10  and  11  travel  from  their  second 

20  tape-unloading  positions  of  FIG.  1  to  the  first  tape- 
unloading  positions  of  FIG.  8.  The  travel  of  the  tape 
loader  assembly  10  in  the  direction  A  results  in  the 
counterclockwise  rotation  of  the  tension  arm  13  under 
the  bias  of  the  tension  spring  14. 

25  Also,  turning  clockwise  with  the  rotation  of  the 
drive  cam  44,  the  cam  follower  lever  45  of  the  pole 
transfer  mechanism  27  causes  the  slide  46  to  travel 
in  the  X̂  direction.  The  projection  46e  of  the  traveling 
slide  46  acts  on  the  pin  47b  on  the  sector  gear  47, 

30  thereby  causing  the  same  to  rotate  counterclockwise. 
The  other  projection  46f  of  the  slide  46  acts  on  the  pin 
26b,  FIG.  8,  on  the  half-loading  arm  26.  Thus  the 
guide  arm  24  and  the  half-loading  arm  26  also  swing 
from  their  FIG.  1  position  to  those  of  FIG.  8. 

35  Upon  subsequent  descent  of  the  unshown  cas- 
sette  cradle,  with  the  standard-size  tape  cassette  2 
received  therein,  to  the  record/reproduce  position, 
the  tongue  79b  on  the  locking  member  79  is  actuated. 
FIGS.  14  and  1  5  depict  the  locking  member  79  so  ac- 

40  tuated  with  the  consequent  disengagement  of  the  pin 
79a  thereon  from  the  recess  68a  in  the  slider  68. 
Since  the  cam  follower  lever  67  has  already  been 
turned  counterclockwise  by  the  drive  cam  44,  the  slid- 
ers  68  and  69  of  the  floating-chassis  drive  linkage  83 

45  have  been  out  of  engagement  with  the  pin  67a.  Con- 
sequently,  when  disengaged  from  the  locking  mem- 
ber  79,  the  sliders  68  and  69  travel  rectilinearly  in  the 
Xi  direction  under  the  influence  of  the  tension  spring 
73.  Such  linear  travel  of  the  sliders  68  and  69  results 

so  in  the  rotation  of  the  bifurcated  swing  arms  71a,  72 
and  76  in  a  counterclockwise  direction,  as  viewed  in 
FIG.  1  5.  Thereupon  the  floating  chassis  61  descends 
from  its  working  position  of  FIG.  7  to  the  retracted 
position  of  FIG.  15. 

55  Thus,  as  will  be  seen  by  referring  back  to  FIGS. 
11  and  12,  the  floating  chassis  61  retracts  to  the  brok- 
en-line  position  after  the  tape  loader  assemblies  10 
and  11  retracts  from  the  solid-line  second  tape- 

9 
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unloading  positions  to  the  broken-line  first  tape- 
unloading  positions. 

Lowered  as  above  to  the  record/reproduce  posi- 
tion,  the  standard-size  tape  cassette  2  comes  to  rest 
on  the  positioning  pins  29  and  33a-33c  on  the  main 
chassis  4.  At  the  same  time,  as  will  be  understood 
from  FIG.  8,  the  guide  poles  1  0b  and  11b  and  slanting 
poles  10c  and  11c  of  the  tape  loader  assemblies  10 
and  11,  the  tension  pole  13a  on  the  tension  arm  13, 
the  guide  pole  23  on  the  guide  arm  24,  and  the  half- 
loading  pole  25  on  the  half-loading  arm  25  become  all 
received  in  the  recesses  2g  and  2h,  FIG.  3,  in  the 
standard-size  tape  cassette  2.  The  light  source  35  on 
the  carrier  are  36  is  also  received  in  the  hole  2f  in  the 
standard-size  tape  cassette  2.  Still  further,  the  pair  or 
drive  spindles  18  become  engaged  in  the  pair  of  hub 
holes  2d  and  2e  in  the  standard-size  tape  cassette  2. 

Thereafter,  as  the  drive  cam  44  further  rotates  in 
the  arrow-marked  direction  of  FIGS.  9Aand  9B,  the 
various  movable  parts  of  the  apparatus  1  travel  to  the 
half-loading  positons.  Although  the  half-loading  posi- 
tions  are  not  illustrated,  it  will  be  seen  that  the  tape, 
partly  pulled  out  from  the  loaded  standard-size  tape 
cassette  2,  is  fast-forward  or  rewound  in  this  half- 
loaded  state. 

When  the  apparatus  1  is  subsequently  condi- 
tioned  for  the  record/reproduce  mode,  the  drive  cam 
44  further  rotates,  with  the  consequent  relative  dis- 
placement  of  the  pin  49b  on  the  cam  follower  lever  49 
from  position  P3  to  position  P4  thereon.  The  cam  fol- 
lower  lever  49  is  thus  turned  further  clockwise  as 
viewed  in  FIGS.  1,  8  and  10.  With  this  clockwise  ro- 
tation  of  the  cam  follower  lever  49,  the  link  pair  52  and 
53  and  the  other  link  pair  56  and  57  of  the  tape  loader 
drive  linkage  9  are  both  extended  thereby  moving  the 
pair  of  tape  loader  assemblies  10  and  11  along  the 
guideways  7  and  8  into  abutment  against  the  stops  5a 
and  5b.  Taken  out  from  the  standard-size  tape  cas- 
sette  2,  the  magnetic  tape  is  now  loaded  against  the 
rotary  head  assembly  6.  Also,  with  such  travel  of  the 
tape  loader  assembly  1  0,  the  tension  arm  1  3  is  further 
turned  counterclockwise  until  the  tension  pole  13a 
thereon  becomes  positioned  between  the  full-width 
erase  head  19  and  the  tape  guide  roller  22. 

As  is  conventional  in  the  art,  the  pinch  roller  arm 
32  descends  with  the  pinch  roller  31  thereon  with  the 
travel  of  the  tape  loader  assemblies  10  and  11  toward 
the  stops  5a  and  5b.  Then  the  pinch  roller  arm  32 
turns  clockwise  to  thereby  press  the  pinch  roller  31 
against  the  capstan  30  via  the  magnetic  tape. 

Now  the  apparatus  1  is  ready  for  the  commence- 
ment  of  recording  or  reproduction.  Driven  by  one  of 
the  drive  spindles  18,  the  magnetic  tape  travels  past 
the  full-width  erase  head  19,  impedance  roller  21,  ro- 
tary  head  assembly  6,  audio  control  head  81,  capstan 
30  and  pinch  roller  31,  and  guide  pole  23. 

The  rotation  of  the  drive  motor  38  is  reversed  for 
ejecting  the  standard-size  tape  cassette  2  following  a 

desired  run  of  recording  or  reproduction.  As  the  drive 
cam  44  is  thus  driven  in  the  direction  opposite  to  that 
indicated  by  the  arrows  in  FIGS.  9Aand  9B,  the  tape 
loader  assemblies  10  and  11  and  other  movable  parts 

5  of  the  apparatus  come  to  a  temporary  stop  in  the  first 
tape-unloading  positions  of  FIG.  8.  Then  the  cassette 
cradle  carrying  the  standard-size  tape  cassette  2  is 
raised  from  the  record/reproduce  position  to  the  eject 
position. 

10  Then,  as  the  drive  cam  44  resumes  rotation  in  the 
reverse  direction,  the  pins  45a,  49b  and  67b  on  the 
cam  follower  levers  45,  49  and  67  relatively  travel 
from  the  position  P2  back  to  the  position  P̂   on  the 
drive  cam  in  FIGS.  9A  and  9B.  With  the  consequent 

15  swing  of  the  cam  follower  lever  67  in  a  clockwise  di- 
rection,  as  viewed  in  FIGS.  6  and  14,  the  pin  67a  on 
its  free  end  pushes  the  sliders  68  and  69  of  the  float- 
ing-chassis  drive  linkage  83  in  the  X2  direction  against 
the  force  of  the  tension  spring  73.  The  floating  chassis 

20  61  therefore  ascends  from  the  retracted  position  of 
FIG.  15  back  to  the  working  position  of  FIG.  7. 

Having  been  released  from  the  unshown  cas- 
sette  transfer  mechanism  upon  ascent  of  the  cas- 
sette  cradle  to  the  eject  position,  the  locking  member 

25  79  turns  counterclockwise  from  its  FIG.  15  to  FIG.  7 
position  under  the  bias  of  the  tension  spring  80  upon 
ascent  of  the  floating  chassis  61  to  the  working  pos- 
ition,  thereupon  which,  the  pin  79a  on  the  locking 
member  79  becomes  engaged  in  the  recess  68b  in 

30  the  slider  68  thereby  locking  the  floating  chassis  61 
in  the  working  position.  The  initialization  of  the  float- 
ing  chassis  61  has  now  been  completed. 

As  will  be  noted  by  referring  again  to  the  timing 
diagram  of  FIG.  13,  the  initialization  of  the  pair  of  tape 

35  loader  assemblies  10  and  11  comes  slightly  after  that 
of  the  floating  chassis  61  .  The  tape  loader  assemblies 
10  and  11  return  to  the  second  tape-unloading  posi- 
tions,  indicated  by  the  solid  lines  in  FIGS.  11  and  12, 
after  the  floating  chassis  has  returned  to  the  solid-li- 

40  ne  working  position.  It  is  thus  possible  to  prevent  the 
links  52,  53,  57  and  58  of  the  tape  loaderdrive  linkage 
9  from  interfering  with  the  up-and-down  movement  of 
the  floating  chassis  61. 

The  operation  of  the  apparatus  1  in  response  to 
45  the  insertion  of  the  compact-size  tape  cassette  3  is 

much  simpler,  because  the  various  movable  parts  of 
the  apparatus  have  all  be  initialized  in  the  FIG.  1  pos- 
itions  for  this  type  of  cassette. 

When  the  unshown  cassette  cradle  carrying  the 
so  compact-size  tape  cassette  3  descends  to  the  re- 

cord/reproduce  position  on  the  positioning  pins  62a- 
62d  on  the  floating  chassis  61  being  held  in  its  work- 
ing  position  as  in  FIG.  7,  the  guide  poles  10b  and  lib 
and  slanting  poles  10c  and  11c  of  the  tape  loader  as- 

55  semblies  10  and  11,  the  tension  pole  13a  on  the  ten- 
sion  arm  13,  the  guide  pole  23  on  the  guide  arm  24, 
and  the  half-loading  pole  25  on  the  half-loading  arm 
26  are  all  received  in  the  recesses  3f,  3g  and  3h,  FIG. 

10 
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4A,  in  the  compact-size  tape  cassette  3.  The  light 
source  35  on  the  carrier  arm  36  is  also  received  in  the 
recess  3h  in  the  compact-size  tape  cassette  3.  Also, 
upon  descent  of  the  compact-size  tape  cassette  3  to 
the  record/reproduce  position,  the  supply-side  drive 
spindle  18  becomes  engaged  in  the  supply  hub  hole 
3c  in  the  cassette.  Furthermore,  the  drive  gear  65  on 
the  floating  chassis  61  becomes  engaged  with  the 
driven  gear  3d  on  the  takeup  hub  of  the  cassette  3. 

As  has  been  stated,  the  record/reproduce  posi- 
tion  of  the  compact-size  tape  cassette  3  is  somewhat 
higher  than  that  of  the  standard-size  tape  cassette  2. 
Consequently,  the  locking  member  79,  FIGS.  6  and  7, 
of  the  floating-chassis  locking  mechanism  77  remains 
unactuated  by  the  unshown  cassette  transfer  mech- 
anism  upon  descent  of  the  compact-size  tape  cas- 
sette  3  to  its  record/reproduce  position.  The  floating 
chassis  61  thus  remains  locked  in  its  working  posi- 
tion,  positively  supporting  the  cassette  3  thereon. 

Thereafter  the  tape  loader  assemblies  10  and  11, 
guide  arm  24,  half-loading  arm  26,  etc.,  are  all  control- 
lably  driven  by  the  drive  cam  44  just  as  in  the  case  of 
the  standard-size  tape  cassette  2  set  forth  in  the  fore- 
going.  It  is  therefore  self-evident  how  the  compact-si- 
ze  tape  cassette  2  is  subsequently  put  to  recording  or 
reproduction  and  how  it  is  ejected. 

Claims 

1.  A  tape-loading  mechanism  for  a  compatible  re- 
cording/reproducing  apparatus  for  selective  use 
with  a  relatively  large-size  tape  cassette  (2)  and 
a  relatively  small-size  tape  cassette  (3)  which  is 
smaller  than  the  large-size  tape  cassette  (2), 
wherein  the  apparatus  comprises  a  main  chassis 
(4)  on  which  the  large-size  tape  cassette  (2)  is  to 
be  positioned,  a  floating  chassis  (61)  on  which 
the  small-size  tape  cassette  (3)  is  to  be  posi- 
tioned  and  which  is  mounted  to  the  main  chassis 
(4)  for  displacement  in  a  direction  normal  to  the 
principal  plane  of  the  main  chassis  (4),  tape  load- 
er  means  (10,  11)  movably  mounted  to  the  main 
chassis  (4)  for  taking  out  a  tape  from  the  large- 
size  tape  cassette  (2)  positioned  on  the  main 
chassis  (4),  or  from  the  small-size  tape  cassette 
(3)  positioned  on  the  floating  chassis  (61),  and  for 
loading  the  tape  against  head  means  (6)  on  the 
main  chassis  (4),  and  a  floating-chassis  drive 
linkage  (83)  connecting  drive  means  (44)  to  the 
floating  chassis  (61)  for  moving  the  latter  be- 
tween  a  working  position,  where  the  floating 
chassis  (61)  has  the  small-size  tape  cassette  (3) 
positioned  thereon,  and  a  retracted  position 
where  the  floating  chassis  (61)  is  out  of  interfer- 
ence  with  the  large-size  tape  cassette  (2)  posi- 
tioned  on  the  main  chassis  (4),  wherein  the  drive 
means  (44)  is  also  connected  to  the  tape  loader 

means  (10,  11)  via  a  tape  loaderdrive  linkage  (9) 
for  moving  the  tape  loader  means  (10,  11)  among 
a  first  tape-unloading  position  where  the  tape 
loader  means  (10,  11)  engages  the  tape  of  the 

5  large-size  tape  cassette  (2)  positioned  on  the 
main  chassis  (4),  a  second  tape-unloading  posi- 
tion  where  the  tape  loader  means  (10,  11)  engag- 
es  the  tape  of  the  small-size  tape  cassette  (3) 
positioned  on  the  floating  chassis  (61),  and  a 

10  tape-loading  position  where  the  tape  loader 
means  (10,  11)  loads  the  tape,  pulled  out  from  the 
large-  or  small-size  tape  cassette  (2,  3),  against 
the  head  means  (6),  that  the  tape  loader  drive 
linkage  (9)  is  at  least  partly  in  the  path  of  the 

15  movement  of  the  floating  chassis  (61)  between 
the  working  and  the  retracted  positions  only 
when  holding  the  tape  loader  means  (10,  11)  in 
the  second  tape-unloading  position,  that  the  tape 
loader  means  (10,  11)  is  normally  held  in  the  sec- 

20  ond  tape-unloading  position  whereas  the  floating 
chassis  (61)  is  normally  held  in  the  working  pos- 
ition,  and  that  the  drive  means  (44)  controllably 
drives  the  floating  chassis  (61)  and  the  tape  load- 
er  means  (10,  11)  in  timed  relationship  to  each 

25  other  for  moving  the  floating  chassis  (61)  from 
the  working  to  the  retracted  position  after  moving 
the  tape  loader  means  (10,  11)  from  the  second 
to  the  first  tape-unloading  position  when  the 
large-size  tape  cassette  (2)  is  loaded  in  the  ap- 

30  paratus,  and  for  moving  the  floating  chassis  (61) 
from  the  retracted  to  the  working  position  before 
moving  the  tape  loader  means  (10,  11)  to  the  sec- 
ond  tape-unloading  position  when  the  large-size 
tape  cassette  (2)  is  unloaded  from  the  apparatus. 

35 
2.  A  tape-loading  mechanism  as  claimed  in  claim  1  , 

wherein  the  tape  loader  means  (10,  11)  compris- 
es  a  pair  of  tape  loader  assemblies  (10,  11)  mov- 
able  along  predifined  paths  (7,  8)  on  the  main 

40  chassis  (4),  characterized  in  that  the  tape  loader 
drive  linkage  (9)  comprises  a  first  pair  of  links  (52, 
56)  each  pivotally  supported  at  one  end  for  rota- 
tion  in  a  plane  parallel  to  the  principal  plane  of  the 
main  chassis  (4),  a  second  pair  of  links  (53,  57) 

45  each  operatively  connecting  another  end  of  one 
of  the  first  pair  of  links  (52,  56)  to  one  of  the  pair 
of  tape  loader  assemblies  (10,  11),  and  means 
(49,  50,  54)  for  jointly  rotating  the  first  pair  of  links 
(52,  56)  in  opposite  directions  by  being  driven  by 

so  the  drive  means  (44). 

3.  A  tape-loading  mechanism  as  claimed  in  claim  2, 
wherein  the  drive  means  comprises  a  drive  cam 
(44),  characterized  in  that  the  jointly  rotating 

55  means  (49,  50,  54)  of  the  tape  loader  drive  link- 
age  (9)  comprises  a  cam  follower  (49)  driven  by 
the  drive  cam  (44)  for  bidirectional  rotation  in  a 
plane  parallel  to  the  principal  plane  of  the  main 

11 



21 EP  0  356  184  B1 22 

chassis  (4)  and  having  a  set  of  gear  teeth  (49a) 
formed  thereon,  a  first  gear  (50)  meshing  with  the 
gear  teeth  of  the  cam  follower  (49)  and  coaxially 
coupled  to  one  (52)  of  the  first  pair  of  links  (52,  56) 
for  joint  rotation  therewith,  and  a  second  gear  (54)  5 
meshing  with  the  first  gear  (50)  and  coaxially  cou- 
pled  to  the  other  (56)  of  the  first  pair  of  links  for 
joint  rotation  therewith. 

4.  A  tape-loading  mechanism  as  claimed  in  claim  1,  10 
wherein  the  drive  means  comprises  a  drive  cam 
(44),  characterized  in  that  the  floating-chassis 
drive  linkage  (83)  comprises  a  cam  follower  (67) 
driven  by  the  drive  cam  (44)  for  bidirectional  ro- 
tation  in  a  plane  parallel  to  the  principal  plane  of  15 
the  main  chassis  (4),  slider  means  (68,  69)  capa- 
ble  of  linear  reciprocation  in  a  direction  parallel  to 
the  principal  plane  of  the  main  chassis  (4),  the 
slider  means  (68,  69)  being  acted  upon  by  the 
cam  follower  (49)  for  movement  in  a  first  direction  20 
relative  to  the  main  chassis  (4),  resilient  means 
(73)  biasing  the  slider  means  (68,  69)  in  a  second 
direction  opposite  to  the  first  direction,  and 
means  (71  ,  72,  76)  for  translating  the  linear  reci- 
procation  of  the  slider  means  (68,  69)  into  the  25 
movement  of  the  floating  chassis  (61)  in  the  di- 
rection  normal  to  the  principal  plane  of  the  main 
chassis  (4)  between  the  working  and  retracted 
positions. 

30 
5.  Atape-loading  mechanism  as  claimed  in  claim  4, 

characterized  in  that  the  slider  means  (68,  69)  of 
the  floating-chassis  drive  linkage  (83)  is  locked 
by  a  locking  member  (79)  against  movement  in 
the  second  direction  in  order  to  positively  lock  the  35 
floating  chassis  (61)  in  the  working  position  when 
the  small-size  tape  cassette  (3)  is  positioned 
thereon. 

Patentanspruche 

1  .  Bandlademechanismus  fur  ein  kompatibles  Auf- 
nahme-/  Wiedergabegeratfurden  selektiven  Ge- 
brauch  mit  Bandkassetten  (2,  3)  von  zwei  ver-  45 
schiedenen  Grolien,  mit  einem  Hauptrahmen  (4) 
auf  dem  eine  Groliformatbandkassette  (2)  zu  po- 
sitionieren  ist,  einem  Gleitrahmen  (61),  auf  dem 
eine  Kleinformatbandkassette  (3)  zu  positionie- 
ren  ist  und  der  auf  dem  Hauptrahmen  (4)  zum  50 
Verschieben  senkrecht  zur  Hauptebene  des 
Hauptrahmens  (4)  angebracht  ist,  mit  einer  Band- 
ladeeinrichtung  (10,  11),  die  beweglich  am 
Hauptrahmen  (4)  angebracht  ist,  urn  ein  Band 
aus  der  auf  dem  Hauptrahmen  positionierten  55 
Groliformatbandkassette  (2)  oder  aus  der  auf 
dem  Gleitrahmen  (61)  positionierten  Kleinformat- 
bandkassette  (3)  herauszunehmen  und  das 

Band  gegen  eine  Kopfanordnung  (6)  auf  dem 
Hauptrahmen  zu  laden,  und  mit  einer  Antriebs- 
verbindung  (83)furden  Gleitrahmen,  die  eine  An- 
triebseinrichtung  (44)  mit  dem  Gleitrahmen  (61) 
verbindet,  urn  diesen  zwischen  einer  Arbeitsstel- 
lung,  in  der  die  Kleinformatbandkassette  (3)  auf 
dem  Gleitrahmen  (61)  positioniert  ist,  und  einer 
Ruckstellposition  zu  bewegen,  in  der  der  Gleit- 
rahmen  (61)  aulierhalb  des  Einflulibereichs  der 
Groliformatbandkassette  (2)  auf  dem  Hauptrah- 
men  (4)  ist,  wobei  die  Antriebseinrichtung  (44) 
gleichfalls  mit  der  Bandladeeinrichtung  (10,  11) 
uber  eine  Bandladeantriebsverbindung  (9)  ver- 
bunden  ist,  urn  die  Bandladeeinrichtung  (10,  11) 
zwischen  einer  ersten  Bandentladeposition,  in 
der  die  Bandladeeinrichtung  (10,  11)  das  Band 
der  auf  dem  Hauptrahmen  (4)  positionierten 
Groliformatbandkassette  (2)  erfalit,  einer  zwei- 
ten  Bandentladeposition,  in  der  die  Bandladeein- 
richtung  (10,  11)  das  Band  der  auf  dem  Gleitrah- 
men  (61)  positionierten  Kleinformatbandkasset- 
te  (3)  erfalit,  und  einer  Bandladeposition  zu  be- 
wegen,  in  der  die  Bandladeeinrichtung  (10,  11) 
das  Band,  das  aus  der  Groli-  oder  Kleinformat- 
bandkassette  (2,  3)  herausgezogen  wurde,  ge- 
gen  die  Kopfanordnung  (6)  ladt,  die  Bandladean- 
triebsverbindung  (9)  sich  zumindest  teilweise  in 
der  Bewegungsbahn  des  Gleitrahmens  (61)  zwi- 
schen  der  Arbeits-  und  der  Ruckstellposition  be- 
findet,  nurwenn  die  Bandladeeinrichtung  (10,  11) 
in  der  zweiten  Bandentladeposition  gehalten  ist, 
wobei  die  Bandladeeinrichtung  (10,  11)  norma- 
lerweise  in  der  zweiten  Bandentladeposition  und 
der  Gleitrahmen  (61)  in  der  Arbeitsstellung  gehal- 
ten  sind,  und  die  Antriebseinrichtung  (44)  den 
Gleitrahmen  (61)  und  die  Bandladeeinrichtung 
(10,  11)  in  zeitlicher  Beziehung  zueinander  kon- 
trolliert  antreibt,  urn  den  Gleitrahmen  (61)  von 
der  Arbeits-  in  die  Ruckstellposition  zu  bewegen, 
nachdem  die  Bandladeeinrichtung  (10,  11)  von 
der  zweiten  in  die  erste  Bandentladeposition  ver- 
fahren  ist,  wenn  die  Groliformatbandkassette 
(2)  in  das  Gerat  geladen  wird,  und  urn  den  Gleit- 
rahmen  (61)  von  der  Ruckstell-  in  die  Arbeitspo- 
sition  zu  bewegen,  bevor  die  Bandladeeinrich- 
tung  (10,  11)  zu  der  zweiten  Bandentladeposition 
bewegt  wird,  wenn  die  Groliformatbandkassette 
(2)  aus  dem  Gerat  entladen  wird. 

2.  Bandlademechanismus  nach  Anspruch  1,  bei 
dem  die  Bandladeeinrichtung  (10,  11)  ein  Paar 
von  Bandladeanordnungen  (10,  11)  umfalit,  die 
sich  entlang  vorgegebener  Bahnen  (7,  8)  auf  dem 
Hauptrahmen  (4)  bewegen, 
dadurch  gekennzeichnet, 
dali  die  Bandladeantriebsverbindung  (9)  ein  er- 
stes  Paar  von  Verbindungsstucken  (52,  56)  auf- 
weist,  von  denen  jedes  schwenkbar  an  einem  En- 
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de  abgestutzt  ist,  um  eine  Drehung  in  einer  Par- 
allelebene  zur  Hauptebene  des  Hauptrahmens 
(4)  durchzufuhren,  des  weiteren  ein  zweites  Paar 
von  Verbindungsstucken  (53,  57),  von  denen  je- 
des  operativ  ein  anderes  Ende  eines  der  Verbin-  5 
dungsstucke  des  ersten  Paares  mit  einer  der  An- 
ordnungen  des  Paares  von  Bandladeanordnun- 
gen  (10,  11)  verbindet,  und  ferner  eine  Einrich- 
tung  (49,  50,  54)  zum  gemeinsamen  Drehen  des 
ersten  Paares  von  Verbundungsstucken  (52,  56)  10 
in  entgegengesetzte  Richtungen,  angetrieben 
durch  die  Antriebseinrichtung  (44). 

3.  Bandlademechanismus  nach  Anspruch  2,  wobei 
die  Antriebseinrichtung  einen  Antriebsnocken  15 
(44)  aufweist, 
dadurch  gekennzeichnet, 
dali  die  sich  gemeinsam  drehende  Einrichtung 
(49,  50,  54)  der  Bandladeantriebsverbindung  (9) 
einen  Nockenstoliel  (49)  enthalt,  der  von  dem  20 
Antriebsnocken  (44)  in  einer  Parallelebene  zu 
der  Hauptebene  des  Hauptrahmens  (4)  in  zwei 
Richtungen  gedreht  werden  kann  und  einen  Satz 
von  Getriebezahnen  (49a)  aufweist,  dali  ein  er- 
stes  Zahnrad  (50)  mit  den  Getriebezahnen  des  25 
Nockenstoliels  (49)  kammtund  koaxial  mit  einem 
(52)  der  Verbindungsstucke  des  ersten  Paares 
von  Verbindungsstucken  (52,  56)  fur  eine  ge- 
meinsame  Drehung  gekuppelt  ist,  und  dali  ein 
zweites  Zahnrad  (54)  mit  dem  ersten  Zahnrad  30 
(50)  kammt  und  koaxial  mit  dem  anderen  Verbin- 
dungsstuck  (56)  des  ersten  Paares  von  Verbin- 
dungsstucken  fur  eine  gemeinsame  Drehung  ge- 
kuppelt  ist. 

35 
4.  Bandlademechanismus  nach  Anspruch  1,  wobei 

die  Antriebseinrichtung  einen  Antriebsnocken 
(44)  aufweist, 
dadurch  gekennzeichnet, 
dali  die  Antriebsverbindung  (83)furden  Gleitrah-  40 
men  einen  Nockenstoliel  (67)  enthalt,  der  durch 
den  Antriebsnocken  (44)  in  einer  Parallelebene 
zu  der  Hauptebene  des  Hauptrahmens  (4)  in  bei- 
de  Richtungen  gedreht  werden  kann,  des  weite- 
ren  Gleitmittel  (68,  69)  fur  eine  lineare  Hin-  und  45 
Herbewegung  in  einer  Parallelrichtung  zu  der 
Hauptebene  des  Hauptrahmens  (4),  wobei  die 
Gleitmittel  (68,  69)  durch  den  Nockenstoliel  (49) 
fur  eine  Bewegung  in  eine  erste  Richtung  in  be- 
zug  auf  den  Hauptrahmen  betatigbar  sind,  dali  50 
ein  elastisches  Element  (73)  die  Gleitmittel  (68, 
69)  in  eine  zweite  Richtung,  entgegengesetztzur 
ersten  Richtung,  vorspannt,  und  dali  eine  Ein- 
richtung  (71,  72,  76)  die  lineare  Hin-  und  Herbe- 
wegung  der  Gleitmittel  in  eine  Bewegung  des  55 
Gleitrahmens  (61)  in  eine  Richtung  senkrecht  zur 
Hauptebene  des  Hauptrahmens  (4)  zwischen  der 
Arbeits-  und  der  Ruckstellposition  umsetzt. 

5.  Bandlademechanismus  nach  Anspruch  4, 
dadurch  gekennzeichnet,  dali 
die  Gleitmittel  (68,  69)  der  Antriebsverbindung 
(83)  fur  den  Gleitrahmen  durch  ein  Verriege- 
lungsteil  (79)  gegen  eine  Bewegung  in  die  zweite 
Richtung  verriegelt  sind,  um  den  Gleitrahmen 
(61),  wenn  eine  Kleinformatbandkassette  darauf 
positioniert  ist,  in  der  Arbeitsposition  aktiv  zu 
sperren. 

Revendications 

1  .  Mecanisme  de  chargement  de  bande  pour  un  ap- 
pareil  d'enregistrement/reproduction  compatible 
utilisable  selec-tivement  avec  une  cassette  a 
bande  (2)  de  dimension  relativement  grande  et 
une  cassette  a  bande  (3)  de  dimension  relative- 
ment  petite,  qui  est  plus  petite  que  la  cassette  a 
bande  (2)  de  dimension  relativement  grande,  ou 
I'appareil  comprend  un  chassis  principal  (4)  sur 
lequel  la  cassette  a  bande  (2)  de  dimension  rela- 
tivement  grande  doitetre  positionnee,  un  chassis 
flottant  (61)  sur  lequel  la  cassette  a  bande  (3)  de 
dimension  relativement  petite  doit  etre  position- 
nee  et  qui  est  monte  sur  le  chassis  principal  (4) 
pour  un  deplacement  dans  une  direction  normale 
au  plan  principal  du  chassis  principal  (4),  un 
moyen  de  chargement  de  bande  (10,11)  monte 
de  facon  mobile  sur  le  chassis  principal  (4)  pour 
sortir  une  bande  de  la  cassette  a  bande  (2)  de  di- 
mension  relativement  grande  positionnee  sur  le 
chassis  principal  ou  bien  de  la  cassette  a  bande 
(3)  de  dimension  relativement  petite  positionnee 
sur  le  chassis  flottant  (61),  et  pour  charger  la  ban- 
de  contre  un  moyen  a  tete  (6)  situe  sur  le  chassis 
principal  (4),  et  une  transmission  (83)  d'entraTne- 
ment  du  chassis  flottant  (61)  reliant  un  moyen 
d'entraTnement  (44)  au  chassis  flottant  (61)  pour 
deplacer  ce  dernier  entre  une  position  de  travail 
ou  le  chassis  flottant  (61)  a  la  cassette  a  bande 
(3)  de  dimension  relativement  petite  positionnee 
sur  lui,  et  une  position  retractee  ou  le  chassis  flot- 
tant  (61)  n'est  plus  entrave  par  la  cassette  a  ban- 
de  (2)  de  dimension  relativement  grande  posi- 
tionnee  sur  le  chassis  principal  (4)  mecanisme 
dans  lequel  le  moyen  d'entraTnement  (44)  est 
egalement  relie  au  moyen  de  chargement  de  ban- 
de  (10,11)  par  I'intermediaire  d'une  transmission 
d'entraTnement  de  chargeur  de  bande  (9)  pour 
deplacer  le  moyen  de  chargement  de  bande 
(10,11)  pour  I'amener  dans  une  premiere  position 
de  dechargement  de  bande  ou  le  moyen  de  char- 
gement  de  bande  (10,11)  entre  en  prise  avec  la 
bande  de  la  cassette  (2)  de  grande  dimension  po- 
sitionnee  sur  le  chassis  principal  (4),  dans  une 
seconde  position  de  dechargement  de  bande  ou 
le  moyen  de  chargement  de  bande  (10,11)  entre 

13 



25 EP  0  356  184  B1 26 

en  prise  avec  la  bande  de  la  cassette  a  bande  (3) 
de  petite  dimension  positionnee  sur  le  chassis 
flottant  (61),  et  une  position  de  chargement  de 
bande  ou  la  moyen  de  chargement  de  bande 
(10,11)  charge  la  bande,  tiree  hors  de  la  cassette  5 
de  grande(2)  ou  de  petite  dimension  (3),  contre 
le  moyen  a  tete  (6),  la  transmission  d'entraTne- 
ment  (9)  du  chargeur  de  bande  etant  situee 
moins  en  partie  dans  le  trajet  de  deplacement  d 
u  chassis  flottant  (61)  entre  les  positions  de  tra-  10 
vail  et  de  retrait  seulement  lors  d'un  maintien  du 
moyen  de  chargement  de  bande  (10,  11)  dans  la 
seconde  position  de  chargement  de  bande,.  me- 
canisme  dans  lequel  le  moyen  de  chargement  de 
bande  (10,11)  est  normalement  maintenu  dans  la  15 
seconde  position  de  dechargement  de  bande  tan- 
dis  que  le  chassis  flottant  (61)  est  normalement 
maintenu  dans  la  position  de  travail,  et  dans  le- 
quel  le  moyen  d'entraTnement  (44)  entraTne  de  fa- 
con  controlee  la  chassis  flottant.(6)  et  le  moyen  20 
de  chargement  de  bande  (10,11)  en  synchronis- 
me  I'un  avec  I'autre  pour  deplacer  le  chassis  flot- 
tant  (61)  de  la  position  de  travail  dans  la  position 
de  retrait  apres  deplacement  du  moyen  de  char- 
gement  de  bande  (10,11)  de  la  seconde  dans  la  25 
premiere  position  de  dechargement  de  bande 
lorsque  la  cassette  de  grande  dimension  (2)  est 
chargee  dans  I'appareil,  et  pour  deplacer  le  chas- 
sis  flottant  (61)  de  la  position  de  retrait  dans  la 
position  de  travail  avant  le  deplacement  du  30 
moyen  de  chargement  de  bande  (10,11)  jusque 
dans  la  seconde  position  de  dechargement  de 
bande  quand  la  cassette  de  grande  dimension  (2) 
est  dechargee  de  I'appareil. 

35 
2.  Mecanisme  de  chargement  de  bande  tel  que  re- 

vendique  dans  la  revendication  1,  dans  lequel  le 
moyen  de  chargement  de  bande  (10,11) 
comprend  une  piece  d'ensembles  de  chargement 
de  bande  (10,11)  deplacables  le  long  de  trajets  40 
predef  inis  (7,8)  sur  le  chassis  principal  (4)  carac- 
terise  en  ce  que  la  transmission  d'entraTnement 
(9)  du  chargeur  de  bande  comprend  une  premie- 
re  paire  de  biellettes  (52,56)  chacune  supportee 
de  facon  pivotante  a  une  extremite  pour  tourner  45 
dans  un  plan  parallele  au  plan  principal  du  chas- 
sis  principal  (4)  une  seconde  paire  de  biellettes 
(53,57)  qu'assurent  chacune  une  liaison  fonction- 
nelle  de  I'autre  extremite  d'une  des  biellettes 
(52,56)  de  la  premiere  paire  avec  des  ensembles  50 
de  ladite  paire  d'ensembles  de  chargement  de 
bande  (1  0,  1  1  )  et  des  moyens  (49,50,54)  pour  une 
rotation  conjointe  la  premiere  paire  de  biellettes 
(52,56)  dans  des  directions  opposees  en  etant 
entraTnees  par  le  moyen  d'entraTnement  (44).  55 

3.  Mecanisme  de  chargement  de  bande  tel  que  re- 
vendique  dans  la  revendication  2,  dans  lequel  le 

moyen  d'entraTnement  comprend  une  came  d'en- 
traTnement^),  caracterise  en  ce  que  les 
moyens  (49,50,54)  de  rotation  conjointe  de  la 
transmission  d'entraTnement  (9)  du  chargeur  de 
bande  comprennent  un  toucheau  de  came  (49) 
entraTne  par  la  came  d'entraTnement  (44)  pour 
une  rotation  bidirectionnelle  dans  un  plan  paral- 
lele  au  plan  principal  du  chassis  principal  (4)  et 
comportant  une  serie  de  dents  d'engrenage 
(49a)  formees  sur  lui,  un  premier  pignon  (50)  en 
prise  avec  les  dents  d'engrenage  du  toucheau  de 
came  (49)  et  couple  coaxialement  avec  une  des 
biellettes  (52,56)  de  la  premiere  paire  pour  tour- 
ner  conjointement  avec  elle,  et  un  second  pignon 
(54)  en  prise  avec  le  premier  pignon  (50)  et  cou- 
ple  coaxialement  avec  I'autre  (56)  des  biellettes 
de  la  premiere  paire  pour  tourner  conjointement 
avec  elle. 

4.  Mecanisme  de  chargement  de  bande  tel  que  re- 
vendique  dans  la  revendication  1  ,  dans  lequel  le 
moyen  d'entraTnement  comprend  une  came  d'en- 
traTnement  (44),  caracterisee  en  ce  que  la  trans- 
mission  d'entraTnement  (83)  de  chassis  flottant 
comprend  un  toucheau  de  came  (67)  entraTne  par 
la  came  d'entraTnement  (44)  pour  une  rotation  bi- 
directionnelle  dans  un  plan  parallele  au  plan  prin- 
cipal  du  chassis  principal  (4),  des  moyens  for- 
mant  glissieres  (68,69)  capable  de  se  deplacer 
alternativement  et  lineairement  dans  une  direc- 
tion  parallele  au  plan  principal  du  chassis  princi- 
pal  (4),  les  moyens  formant  glissieres  (68,69) 
etant  sollicites  par  le  toucheau  de  came  (49)  pour 
un  mouvement  dans  une  premiere  direction  par 
rapport  au  chassis  principale,  un  moyen  elasti- 
que  (73)  poussant  les  moyens  formant  glissieres 
(68,69)  dans  une  seconde  direction  oppose  a  la 
premiere  direction,  et  des  moyens  (71,72,76) 
pour  transformer  le  mouvement  alternatif  lineaire 
des  moyens  formant  glissiere  (68,69)  dans  le 
mouvement  du  chassis  flottant  (61)  dans  la  direc- 
tion  perpendiculaire  au  plan  principal  du  chassis 
principal  (4)  entre  les  positions  de  travail  et  de  re- 
trait. 

5.  Mecanisme  de  chargement  de  bande  tel  que  re- 
vendique  dans  la  revendication  4,  caracterise  en 
ce  que  les  moyens  formant  glissieres  (68,69)  de 
la  transmission  d'entraTnement  (83)  du  chassis 
flottant  sont  bloques  par  un  element  de  blocage 
(79)  en  etant  empeches  de  se  deplacer  dans  la 
seconde  direction  de  maniere  a  bloquereff  icace- 
ment  le  chassis  flottant  (61)  dans  la  position  de 
travail  quand  la  cassette  a  bande  (3)  de  petite  di- 
mension  est  positionnee  sur  lui. 
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