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@)  Recording  and  reproducing  apparatus  and  method  of  dubbing  for  record  medium  cassette. 
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(57)  A  recording  and  reproducing  apparatus  in- 
cludes  connection  means  (24)  for  contact  with 
electrical  terminals  (12)  of  a  record  medium 
cassette  (1)  set  in  the  recording  and  reproduc- 
ing  apparatus  and  incorporating  a  memory  con- 
taining  audio/video  data  and  record  data,  such 
as  the  length  of  the  tape  in  the  cassette, 
whether  it  contains  recorded  data,  or  whether  it 
is  a  rental  video,  wherein  the  record  medium 
cassette  (1)  does  not  have  to  be  loaded  in  the 
apparatus  for  contact  with  the  connection 
means  (24)  ;  means  for  reading  the  data  ;  and 
means  (22,23)  for  communicating  the  read  data 
to  a  second  recording  and  reproducing  ap- 
paratus  for  dubbing. 
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The  present  invention  relates  generally  to  record 
medium  cassettes  for  use  in  video  tape  recorders 
(VTRs)  and  in  video  cassette  recorders  (VCRs)  and 
to  a  recording  and  reproducing  apparatus  for  such  re- 
cord  medium  cassettes  and,  more  particularly,  to  re- 
cord  medium  cassettes  for  recording  and  reproducing 
digital  signals  and  apparatuses  for  such  cassettes. 

Various  kinds  of  information  particular  to  a  tape 
cassette,  such  as  a  record  medium  cassette,  for  use 
in  a  VTRora  VCR,  such  as  the  length  of  the  tape,  the 
remaining  playing  time  of  the  tape,  whether  the  tape 
contains  recorded  information  or  not,  whether  it  is  a 
rental  video,  and  the  like,  are  necessary  for  prevent- 
ing  important  recorded  data  from  being  destroyed,  for 
achieving  accurate  recording,  for  preventing  unfair 
use  of  the  cassette,  for  example,  by  recording  the 
number  of  times  the  cassette  has  been  dubbed,  and 
the  like. 

Accordingly,  it  is  common  practice  to  have  such 
particular  information  written  on  a  predetermined 
portion  of  the  tape  and  to  change  record  information 
or  add  new  information  when  recording  or  reproduc- 
tion  is  finished  on  a  tape  cassette  loaded  in  a  record- 
ing  and  reproducing  apparatus,  or  when  a  tape  cas- 
sette  is  taken  out  of  a  VTR  or  a  VCR,  to  thereby  store 
such  particular  information.  As  a  means  for  reading 
such  various  kinds  of  information,  a  cassette  having 
recognition  holes  formed  in  the  rear  face  of  the  cas- 
sette  at  both  left  and  right  ends  thereof  is  being  util- 
ized. 

The  recognition  holes  are  a  plurality  of  recogni- 
tion  holes  c,  as  shown  in  FIG.  16  of  the  appended 
drawings,  formed  at  specific  locations  in  the  back 
side  b  of  the  record  medium  cassette  A  at  both  left 
and  right  sides  of  the  rear  end  thereof  to  indicate  such 
information  as  the  type  of  and  properties  of  the  re- 
cord  medium  cassette. 

Each  of  the  plurality  of  recognition  holes  is  as- 
signed  the  task  of  indicating  a  particular  item.  For  ex- 
ample,  one  recognition  hole  c  is  assigned  the  task  of 
indicating  the  type  of  the  magnetic  tape,  another  rec- 
ognition  hole  c  is  assigned  the  task  of  indicating  the 
thickness  of  the  magnetic  tape,  and  so  on. 

When  the  record  medium  cassette  A  is  loaded  in 
a  recording  and  reproducing  apparatus,  insertion  pins 
of  switches  provided  in  the  recording  and  reproducing 
apparatus  corresponding  to  the  recognition  holes  c 
read  the  information  indicated  by  each  recognition 
hole  c  according  to  the  depth  of  insertion  of  the  pin 
in  the  recognition  hole  c. 

There  are  also  such  record  medium  cassettes 
which  do  not  use  such  recognition  holes  but  instead 
have  a  memory  mounted  thereon  to  store  such  infor- 
mation  of  the  record  medium  cassette  as  the  type  of 
magnetic  tape  and  whether  or  not  the  cassette  is  a  re- 
corded  cassette  or  a  rental  cassette. 

In  the  case  of  the  record  medium  cassette  having 
such  a  memory  mounted  thereon,  it  is  possible  to 

store  record  information  such  as  the  contents  of  the 
recorded  video,  in  addition  to  the  above  described 
type  and  property  of  the  tape,  in  the  memory.  Hence, 
such  information  as  the  contents  of  the  recorded  vid- 

5  eo  can  be  quickly  retrieved  according  to  the  record  in- 
formation. 

In  the  copying  of  the  contents  of  a  pre-recorded 
video  by  dubbing,  there  has  been  a  problem  that  it 
has  been  impossible  to  copy  also  the  data  in  the 

10  memory  of  the  record  medium  cassette  having  the 
memory  mounted  thereon.  While  the  contents  stored 
in  the  memory  of  such  a  record  medium  cassette 
must  correspond  to  the  contents  stored  in  the  record 
medium,  the  contents  of  the  memory  after  the  dub- 

15  bing  have  not  matched  the  contents  stored  in  the  re- 
cord  medium.  Accordingly,  it  has  been  necessary  to 
rewrite  the  contents  of  the  memory  after  the  dubbing 
operation. 

According  to  one  aspect  of  the  present  invention, 
20  by  having  a  plurality  of  terminals  of  the  record  me- 

dium  cassette  only  in  contact  with  the  connection 
means  of  the  recording  and  reproducing  apparatus, 
and  not  having  to  load  the  record  medium  cassette 
therein,  record  information  in  the  record  medium  cas- 

25  sette  can  be  obtained  and  communicated  to  another 
apparatus.  Therefore,  the  recorded  contents  in  the  re- 
cord  medium  cassette  can  be  quickly  and  simply  ob- 
tained,  so  that  retrieval  and  management  of  the  re- 
cord  information  in  the  record  medium  cassette  can 

30  be  performed  smoothly  and  editing  and  dubbing  can 
be  performed  easily. 

Thus,  it  may  be  possible  to  communicate  record 
information  in  a  record  medium  cassette  to  another 
apparatus  so  that,  afterthe  dubbing,  the  dubbed  con- 

35  tents  of  the  recording  and  the  contents  of  the  memory 
match  each  other. 

Thus  the  present  invention  may  provide  a  means 
for  dubbing,  having  a  function  capable  of  communi- 
cating  information  recorded  in  a  record  medium  cas- 

40  sette,  which  either  supplies  various  kinds  of  informa- 
tion  particular  to  the  record  medium  cassette  to  a  re- 
cording  and  reproducing  apparatus  and  records  vari- 
ous  kinds  of  particular  information  or  provides  preset 
particular  information  to  another  apparatus.  This  in- 

45  vention  also  has  the  purpose  of  providing  the  perti- 
nent  recording  and  reproducing  apparatus. 

Thus,  the  present  invention  may  provide  a  re- 
cording  and  reproducing  apparatus  for  a  record  me- 
dium  cassette  which  has  connection  means  to  come 

so  in  contact  with  terminals  of  a  record  medium  cassette 
incorporating  a  memory,  means  for  reading  record  in- 
formation  recorded  in  the  memory,  and  communica- 
tion  means  for  communicating  the  record  information 
that  has  been  read  to  another  apparatus. 

55  Further,  it  may  provide  a  bus  line  through  which 
the  communication  means  to  another  apparatus  per- 
forms  the  communication,  the  connection  means  to 
come  in  contact  with  terminals  of  a  record  medium 

2 



3 EP  0  597  726  A2 4 

cassette  is  disposed  in  a  position  corresponding  to 
the  position  where  the  record  medium  cassette  is 
placed  in  the  recording  and  reproducing  apparatus, 
and  the  means  for  reading  record  information  and 
communicating  it  to  another  apparatus  is  performed 
through  a  microcomputer. 

The  present  invention  will  be  more  clearly  under- 
stood  from  the  following  detailed  description,  given  by 
way  of  example  only,  with  reference  to  the  accompa- 
nying  drawings  in  which: 

FIG.  1  is  a  perspective  view  of  the  rear  side  of  a 
record  medium  cassette  according  to  an  embodi- 
ment  of  the  present  invention; 
FIG.  2  is  a  perspective  view  of  a  printed  circuit 
board  not  having  an  IC  mounted  thereon  as  de- 
tection  means  according  to  an  embodiment  of  the 
present  invention; 
FIG.  3  is  an  enlarged  sectional  view  of  the  back 
portion  of  a  record  medium  cassette  where  the 
printed  circuit  board  not  having  an  IC  mounted 
thereon  is  disposed  within  the  cassette  case  ac- 
cording  to  an  embodiment  of  the  present  inven- 
tion; 
FIG.  4  is  a  perspective  view  of  a  printed  circuit 
board  having  an  IC  mounted  thereon  as  detection 
means  according  to  an  embodiment  of  the  pres- 
ent  invention; 
FIG.  5  is  an  enlarged  sectional  view  of  the  rear 
portion  of  the  record  medium  cassette  where  the 
printed  circuit  board  having  an  IC  mounted  there- 
on  is  disposed  in  the  cassette  case  according  to 
an  embodiment  of  the  present  invention; 
FIG.  6  is  an  illustration  of  a  recording  and  repro- 
ducing  apparatus  according  to  an  embodiment  of 
the  present  invention  with  its  tray  drawn  out; 
FIG.  7  is  an  enlarged  perspective  view  of  a  con- 
nector  used  as  connection  means  for  a  record 
medium  cassette  according  to  an  embodiment  of 
the  present  invention; 
FIG.  8  is  a  plan  view  of  the  connector  of  FIG.  7; 
FIG.  9  is  a  sectional  view  taken  along  section  line 
A-A  of  FIG.  8; 
FIG.  1  0  is  a  schematic  diagram  of  a  printed  circuit 
board  not  having  an  IC  mounted  thereon  and  in- 
corporated  in  a  record  medium  cassette; 
FIG.  11  is  a  schematic  diagram  of  a  printed  circuit 
board  having  an  IC  mounted  thereon  and  incor- 
porated  in  a  record  medium  cassette; 
FIG.  12  is  a  schematic  diagram  related  to  the  set- 
ting  of  voltage  values  when  a  record  medium  cas- 
sette  and  a  recording  and  reproducing  apparatus 
are  in  contact; 
FIG.  13  is  a  circuit  diagram  of  a  discrimination  cir- 
cuit  in  a  recording  and  reproducing  apparatus  ac- 
cording  to  an  embodiment  of  the  present  inven- 
tion; 
FIG.  14  is  a  blockdiagram  of  recording  and  repro- 
ducing  units  provided  with  communication  means 

according  to  an  embodiment  of  the  present  inven- 
tion  in  a  state  of  connection  with  each  other 
through  a  memory  data  communication  bus  and 
an  audio/video  line; 

5  FIG.  15  is  a  block  diagram  of  recording  and  repro- 
ducing  units  provided  with  communication  means 
according  to  an  embodiment  of  the  present  inven- 
tion  in  a  state  of  connection  with  each  other 
through  a  single  communication  line;  and 

10  FIG.  16  is  a  diagram  of  the  rear  side  of  a  cassette 
showing  recognition  holes  in  the  conventional 
art. 
A  record  medium  cassette  1  according  to  the 

present  invention  is  of  such  construction,  as  shown  in 
15  FIG.  1,  that  its  cassette  case  2  is  formed  of  an  upper 

half  3  and  a  lower  half  4,  each  being  of  a  shallow,  rec- 
tangular  dish  form,  joined  together  at  their  sides,  in 
which  an  opening  is  formed,  wherein  the  sides  abut 
one  another.  The  cassette  case  2  has  a  lid  5  provided 

20  on  the  front  side,  and  is  shaped  in  the  form  of  a  flat 
box. 

The  lid  5  is  supported  in  front  of  the  cassette  case 
2  for  rotating  up  and  down  and  is  for  opening  and  clos- 
ing  the  front  side  of  the  cassette  case  2,  and  there  is 

25  formed  a  mouth  6  when  the  lid  5  is  opened. 
Within  the  cassette  case  2,  there  are  contained 

tape  reels  7,  7  for  rotation  and  around  which  a  tape  is 
wound  with  each  of  its  ends  fixed  to  the  same.  The 
tape  reels  7,  7  are  disposed  to  face  insertion  holes  9, 

30  9  formed  in  the  bottom  wall  8  of  the  cassette  case  2 
spaced  apart  to  the  left  and  right  sides  of  the  cassette 
case  2.  The  tape  reels  7,  7  have  reel  hubs  10,  10  and 
the  reel  hubs  10,  10  extend  radially  into  the  insertion 
holes  9,  9. 

35  Opposite  the  mouth  6  toward  the  rear  side  of  the 
cassette  case  2  on  the  inside  of  the  bottom  wall  8, 
there  is  formed  a  rectangular,  shallow  recess  11.  In 
the  recess  11,  there  are  formed  a  plurality,  four  in  the 
illustrated  embodiment,  of  slit-like  openings  12  elon- 

40  gated  in  a  longitudinal  direction  and  laterally  juxta- 
posed. 

A  printed  circuit  board  1  3,  not  having  an  IC  includ- 
ing  memory  mounted  thereon,  to  be  fixed  to  the  cas- 
sette  case  2  by  being  fitted  into  the  recess  11,  has  a 

45  group  of  terminals  14  and  a  conductor  pattern  1  5  as 
shown  in  FIG.  2,  and  its  planar  shape  is  formed  into 
a  rectangle  to  be  fitted  into  the  recess  11  in  the  record 
medium  cassette  1  . 

The  group  of  terminals  14  are  formed  of  contacts 
so  14a,  14b,  14c,  and  14d  in  an  elongated  rectangular 

strip  form  and  the  spacings  of  these  contacts  corre- 
spond  to  those  of  the  slit-like  openings  12  formed  in 
the  recess  11  of  the  record  medium  cassette  1  shown 
in  FIG.  1.  These  contacts  14a,  14b,  14c,  and  14d  may 

55  be  plated  with  gold  for  durability  and  reliability. 
While  the  conductor  pattern  15  may  be  suitably 

selected  depending  on  the  arrangement  condition  of 
the  contacts  14a  to  14d  in  the  group  of  terminals  14, 
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the  contact  14b  and  the  contact  14d  are  electrically 
connected  to  each  other  in  the  case  of  the  illustrated 
embodiment. 

Such  a  printed  circuit  board  13  not  having  an  IC 
mounted  thereon  is  fixedly  fitted  into  the  recess  11 
formed  in  the  bottom  wall  8  of  the  cassette  case  2  as 
shown  in  FIG.  3.  More  specifically,  the  printed  circuit 
board  13  is  fitted  into  the  recess  11  with  the  side  on 
which  the  group  of  terminals  14  and  the  conductor 
pattern  15  are  formed  facing  down  and  with  the  con- 
tacts  14a  to  14d  aligning  with  the  slit-like  openings  12. 
The  printed  circuit  board  13  is  fixed  by  means  of  ad- 
hesion  or  welding. 

On  the  other  hand,  a  printed  circuit  board  16  hav- 
ing  an  IC  including  memory  mounted  thereon  is  pro- 
vided  with  a  group  of  terminals  17,  and  the  IC  18  as 
shown  in  FIG.  4  has  a  planar  shape  and  size  formed 
in  a  rectangle  such  that  it  is  fitted  into  the  recess  11 
formed  in  the  bottom  wall  8  of  the  cassette  case  2  of 
the  record  medium  cassette  1,  in  the  same  manner  as 
the  printed  circuit  board  13  not  having  an  IC  mounted 
thereon. 

The  group  of  terminals  17  on  the  printed  circuit 
board  16  having  an  IC  mounted  thereon  are  formed 
of  elongated  contacts  17a,  17b,  17c,  and  17d  that  are 
disposed  laterally  juxtaposed.  The  spacings  of  these 
contacts  17a,  17b,  17c,  and  17d  correspond  to  those 
of  the  slit-like  openings  12  formed  in  the  cassette 
case  2.  The  group  of  contacts  1  7  may  be  plated  with 
gold  for  durability  and  reliability. 

The  IC  18  is  mounted  on  a  substrate  19  and  the 
IC  18  and  the  grcup  of  terminals  17  are  connected  by 
a  conductor  pattern.  For  example,  the  contact  17a  is 
connected  with  a  power  supply  terminal  for  the  IC  18, 
the  contact  17b  is  connected  with  a  signal  input/out- 
put  terminal,  the  contact  17c  is  connected  with  a 
clock  terminal,  and  the  contact  17d  is  connected  with 
a  GND  terminal. 

The  described  printed  circuit  board  16  having  an 
IC  mounted  thereon  is  fixedly  fitted  intothe  recess  11 
formed  in  the  bottom  wall  8  of  the  cassette  case  2  as 
shown  in  FIG.  5.  At  this  time,  the  printed  circuit  board 
16  having  an  IC  mounted  thereon  is  fitted  into  the  re- 
cess  11  with  the  side  on  which  the  group  of  terminals 
1  7  and  the  IC  1  8  are  formed  facing  down  and  with  the 
contacts  17a  to  17d  facing  the  slit-like  openings  12. 
The  circuit  board  16  is  fixed  in  the  recess  11  by  means 
of  adhesion  or  welding. 

In  order  to  assure  the  fixation  of  the  printed  circuit 
board  13  or  16  to  the  cassette  case  2,  a  presser  lip 
(not  shown)  vertically  hanging  from  the  upper  half  3 
may  be  provided  so  that,  when  the  upper  and  lower 
halves  3  and  4  are  coupled  together,  the  presser  lip 
presses  down  the  top  face  of  the  printed  circuit  board 
13  or  16. 

The  following  describes  a  recording  and  repro- 
ducing  apparatus,  in  which  is  set  a  record  medium 
cassette  1  provided  with  the  group  of  terminals  14  of 

the  printed  circuit  board  13  not  having  an  IC  mounted 
thereon  as  the  above-described  means  to  be  detect- 
ed  or  a  cassette  provided  with  the  group  of  terminals 
17  of  the  printed  circuit  board  16  having  such  an  IC 

5  mounted  thereon. 
The  recording  and  reproducing  apparatus  20,  as 

shown  in  FIG.  6,  is  provided  at  one  end  with  a  draw- 
able  tray  21  for  setting  a  record  medium  cassette  1 
thereon  and  a  communication  terminal  portion  22  for 

10  communicating  with  another  recording  and  reproduc- 
ing  apparatus  or  an  editing  apparatus.  The  communi- 
cation  terminal  portion  22  is  structured  such  that  a 
plug  of  a  communication  cable  23  is  inserted  therein 
so  that  the  apparatus  is  connected  with  another  ap- 

is  paratus  at  the  other  end  of  the  communication  cable 
23. 

The  tray  21  is  provided  with  a  connector  24 
which,  when  the  record  medium  cassette  1  is  set 
thereon,  comes  into  contact  with  the  group  of  termi- 

20  nals  14  or  17  exposed  through  the  slit-like  openings 
12.  When  connector  24  comes  into  contact  with  the 
record  medium  cassette  1,  the  record  medium  cas- 
sette  1  vertically  descends  from  directly  above  the 
connector  24  to  come  into  contact  with  the  same. 

25  More  specifically,  the  connector  24  is  adapted  such 
that,  when  the  tray  21  of  the  recording  and  reproduc- 
ing  apparatus  20  is  drawn  out  for  obtaining  the  record 
information,  the  record  information  in  the  memory  of 
the  printed  circuit  board  16  having  an  IC  mounted 

30  thereon  can  be  obtained  by  setting  the  record  me- 
dium  cassette  1  on  the  tray  21  ,  while  it  remains  drawn 
out. 

Thus,  the  connector  24  provided  on  the  tray  21 
and  the  group  of  terminals  14  or  17  of  the  printed  cir- 

35  cuit  board  13  or  16,  respectively,  of  the  record  me- 
dium  cassette  1  can  be  simply  put  into  contact,  with- 
out  loading  the  magnetic  tape,  which  is  contained  in 
the  record  medium  cassette  1  in  a  coiled  state,  into 
the  body  of  the  recording  and  reproducing  apparatus 

40  20. 
Accordingly,  by  setting  record  medium  cassettes 

on  the  tray  21  one  after  another,  with  the  tray  21  kept 
drawn  out,  record  information  can  be  obtained  simply 
and  quickly.  The  record  information  can  be  displayed 

45  on  a  display  panel  (not  shown),  which  is  provided,  to- 
gether  with  a  group  of  operating  devices,  on  the  re- 
cording  and  reproducing  apparatus  20,  and  thereby  it 
is  made  possible  even  to  obtain  the  record  informa- 
tion  that  will  be  obtained  when  the  record  medium 

so  cassette  1  is  loaded  in  the  recording  and  reproducing 
apparatus  20  from  the  record  medium  cassette  1  just 
set  on  the  tray  21. 

The  connector  24  is  formed,  as  shown  in  FIG.  7 
to  FIG.  9,  of  a  casing  25  made  of  insulating  materials 

55  such  as  synthetic  resin,  detection  contacts  33,  and  a 
support  shaft  40  supporting  the  detection  contacts  33 
in  the  casing  25.  There  is  also  provided  an  attaching 
piece  25a  in  the  position  forwardly  projected  from  the 

4 
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center  of  the  lateral  side  of  the  front  end  of  the  casing 
25,  and  a  fastener  hole  25b  is  formed  in  the  attaching 
piece  25a.  On  the  opposite  side  of  the  casing  25, 
there  is  provided  a  second  attaching  piece  25c  that 
projects  from  the  center  of  the  lateral  side  of  the  rear  5 
end  of  the  casing  25,  and  an  engagement  slot  25d 
opening  rearward  is  formed  in  the  second  attaching 
piece  25c. 

In  the  top  face  of  the  casing  25,  there  is  formed 
a  recess  26,  which  is  open  upward  and  rearward.  In  10 
a  position  continuing  to  the  front  end  of  the  recess  26 
on  the  top  face,  there  are  formed  escapement  recess- 
es  27.  By  the  formation  of  the  escapement  recesses 
27,  there  are  formed  canopy-like  portions  28  in  pos- 
itions  continuing  to  the  front  end  of  the  recess  26.  In  15 
a  position  opposite  the  canopy-like  portions  28,  there 
are  provided  support  walls  29  that  are  erected  toward 
the  rear  end  of  the  recess  26  and  laterally  juxtaposed. 
Between  the  support  walls  29  and  the  inner  faces  of 
the  rear  end  portions  of  the  recess  26,  there  are  20 
formed  support  spaces  30  at  virtually  equal  intervals. 
In  the  canopy-like  portions  28,  in  the  positions  oppo- 
site  to  the  support  spaces  30,  there  are  formed  pos- 
itioning  cuttings  31. 

At  the  portion  in  the  middle  in  the  longitudinal  di-  25 
rection  of  the  bottom  of  the  recess  26  in  the  casing 
25  and  on  the  lines  connecting  the  support  spaces  30 
and  the  canopy-like  portions  28,  when  observed  from 
above,  there  are  formed  through  holes  32  passing 
through  the  casing  25  in  the  vertical  direction.  30 

The  detection  contact  33  is  formed  of  a  conduc- 
tive  wire  spring  material  and  is  formed  into  a  torsion 
coil  spring,  having  a  pressing  spring  to  provide  a  pre- 
set  contacting  force  and  may  be  plated  with  gold  to 
keep  its  contacting  quality  good.  The  detection  con-  35 
tact  33  formed  into  a  torsion  coil  spring  has  a  lower 
piece  35  and  an  upper  piece  36  integrally  connected 
with  an  intermediate  coil  portion  34  formed  in  be- 
tween.  The  lower  piece  35  has,  at  its  end,  a  connec- 
tion  piece  37  vertically  bent  down  from  the  other  por-  40 
tion  thereof.  The  upper  piece  36  has  toward  its  end  a 
contact  portion  38,  which  is  a  bent  portion  in  the 
shape  of  the  inverted  letter  V  projecting  upward,  and 
it  further  has  an  engagement  piece  39  extending  hor- 
izontally  from  the  end  of  the  contact  portion  38.  45 

The  detection  contact  33  has  its  intermediate  coil 
portion  34  disposed  in  the  support  space  30  of  the 
casing  25,  its  lower  piece  35  except  the  connection 
piece  37  disposed  along  the  inner  bottom  face  of  the 
recess  26  in  the  casing  25,  and  the  connection  piece  50 
37  passed  through  the  insertion  hole  32  from  top  to 
bottom,  with  the  lower  end  portion  downwardly  pro- 
jecting  from  the  outer  bottom  face  of  the  casing  25. 

The  front  end  portion  of  the  contact  portion  38  of 
the  upper  piece  36  of  the  detection  contact  33  is  op-  55 
eratively  positioned  by  the  positioning  cutting  portion 
31  for  vertical  movement  and  the  engagement  piece 
39  is  placed  in  confronting  relationship,  from  below, 

with  the  portion  of  the  lower  face  of  the  canopy-like 
portion  28  in  the  position  in  front  of  the  front  edge  of 
the  positioning  cutting  31  .  When  the  position  of  the  in- 
termediate  coil  portion  34  is  fixed  as  described  later 
and  when  the  upper  piece  36  is  not  pressed  down,  the 
engagement  piece  39  is  engaged  with  the  lower  face 
of  the  canopy-like  portion  28  because  the  upper 
piece  36  is  urged  by  a  biasing  force  to  rotate  upward, 
and  thereby  the  position  of  the  upper  piece  36  in  the 
vertical  direction  is  determined. 

With  the  detection  contacts  33  disposed  in  the 
casing  25  as  described  above,  the  support  shaft  40 
is  passed  through  the  rear  end  portions  of  the  walls 
defining  the  left  and  right  ends  of  the  recess  26  in  the 
casing  25,  the  support  walls  29,  and  the  intermediate 
coil  portions  34  of  the  detection  contacts  33.  Thus, 
each  of  the  detection  contacts  33  can  be  supported 
in  the  casing  25  in  the  state  as  described  above. 

The  casing  25  with  the  described  structure  is 
positioned  wit  h  t  he  engagement  slot  25d  of  its  second 
attaching  piece  25c  engaged  with  an  engagement 
piece  41  erected  on  the  tray  21  of  the  recording  and 
reproducing  apparatus  20  and  fixed  in  place  by 
threading  a  screw  42  in  the  fastening  hole  25b  of  the 
attaching  piece  25a  from  above. 

There  is  provided  a  flexible  wiring  substrate  43  for 
connecting  the  connector  24  with  a  microcomputer, 
not  shown.  Each  conductor  of  a  conductor  pattern  44 
of  the  wiring  substrate  43  is  connected  with  each  con- 
tact  piece  37  of  the  detection  contacts  33. 

Accordingly,  if  the  record  medium  cassette  1  held 
in  a  cassette  holder,  not  shown,  of  the  recording  and 
reproducing  apparatus  20  is  lowered  to  the  position 
where  the  reels  7,  7  are  engaged,  the  top  portions  of 
the  contact  portions  38  of  the  detection  contacts  33 
of  the  connector  24  are  brought  into  contact  with  the 
group  of  terminals  14  or  17  of  the  record  medium  cas- 
sette  1  and  thereby  electrical  contact  is  achieved. 

At  this  time,  the  upper  pieces  36  of  the  detection 
contacts  33  are  pressed  by  the  descending  record 
medium  cassette  1  and  bent  to  rotate  downward,  so 
that  the  engagement  pieces  39  move  down  to  sepa- 
rate  from  the  lower  face  of  the  canopy-like  portions  28 
of  the  casing  25  and  the  top  end  of  the  contact  por- 
tions  38  slightly  move  forward  to  come  into  contact 
with  the  group  of  terminals  14  or  17.  Thereby,  the  top 
ends  of  the  contact  portions  38  are  resiliently  put  into 
contact  with  the  group  of  terminals  14  or  17  by  the 
spring  force  stored  up  by  the  above  movement. 

The  following  describes  a  record  medium  cas- 
sette  1A  incorporating  a  printed  circuit  board  13  not 
having  an  IC  mounted  thereon,  a  record  medium  cas- 
sette  1B  incorporating  a  printed  circuit  board  16  hav- 
ing  an  IC  mounted  thereon,  and  a  detection  circuit 
provided  in  a  recording  and  reproducing  apparatus  20 
provided  with  the  above  connector  24  as  well  as  its 
operation. 

First,  the  record  medium  cassette  1  A  incorporat- 

5 
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ing  a  printed  circuit  board  13  not  having  an  IC  mount- 
ed  thereon,  for  example,  is  supplied  with  a  powersup- 
ply  voltage  at  the  contact  14a  and  a  three-bit  signal 
is  provided  as  output  from  the  contacts  14b,  14c,  and 
14d  to  a  microcomputer  45  as  shown  in  FIG.  10. 

In  the  above  described  embodiment,  the  pattern 
is  formed  such  that  only  the  contact  14a  is  supplied 
with  the  power  supply  voltage  and,  in  this  example, 
a  three-bit  signal  "0,  1,  0"  is  obtained.  Thus,  by  suit- 
ably  forming  the  connection  pattern  between  the  con- 
tacts  14b,  14c,  and  14d  and  the  contact  14a,  eight 
kinds  ofthree-bit  signals,  from  "0,0,  0"to"1,  1,  1"can 
be  obtained.  From  the  described  arrangement,  recog- 
nition  signals  by  means  of  a  combination  of  the  elec- 
trical  connections  in  the  conductor  pattern  15  can  be 
provided  instead  of  the  generally  used  recognition 
holes. 

On  the  other  hand,  the  record  medium  cassette 
1B  incorporating  a  printed  circuit  board  16  having  an 
IC  mounted  thereon  is  formed  of  a  group  of  terminals 
17,  the  IC  18,  and  a  resistor  R  as  shown  in  FIG.  11. 
The  group  of  terminals  17  are  formed  of  a  power  sup- 
ply  terminal  17a,  a  data  input/output  terminal  17b,  a 
clock  terminal  17c,  and  a  GND  terminal  17d.  The 
power  supply  terminal  17a  is  connected  with  the  IC 
18  and  one  end  of  the  resistor  R,  the  clock  terminal 
17c  and  the  data  input/output  terminal  17b  are  con- 
nected  with  the  IC  18,  and  the  GND  terminal  17d  is 
connected  with  the  IC  18  and  the  other  end  of  the  re- 
sistor  R. 

The  IC  18  is  formed  of  a  memory  and  a  central 
processor  unit  (CPU),  not  shown.  The  memory 
formed  of  the  IC  is  the  so-called  ROM/RAM,  for  re- 
cording  and  storing  data,  and  it  functions  to  record 
and  store  data  sent  over  from  the  CPU  and  output  ad- 
dress  data  designated  by  the  CPU.  The  principal 
function  of  the  CPU  is  to  communicate  with  the  re- 
cording  and  reproducing  apparatus  20  and  to  commu- 
nicate  with  the  internal  memory,  and  in  the  commu- 
nication  of  data  with  the  recording  and  reproducing 
apparatus  20  it  uses  only  the  data  input/output  termi- 
nal.  The  CPU  has  a  rate  of  data  communication  of 
around  1  to  2  MBPS,  while  its  data  communicating 
method  is  a  serial  data  communicating  method.  The 
CPU  also  has  an  interface  function  to  read  the  data 
in  the  internal  memory  and  output  the  data  after  con- 
verting  it  into  a  serial  data  format.  Here,  the  method 
used  in  the  communication  with  the  internal  memory 
is  a  parallel  data  communicating  method.  This  is  a 
general  communicating  method  determined  by  the 
ROM/RAM  data  bus  that  is  employed,  and  it  is  used 
because  it  is  required  that  the  internal  processing 
must  be  performed  at  higher  speeds. 

The  CPU  operates  according  to  the  clock  signal 
received  as  input  through  the  clock  terminal,  and  the 
operating  speed  of  the  CPU  can  be  controlled  by  the 
frequency  of  the  clock  signal.  Therefore,  the  transfer 
rate  of  data  can  easily  be  made  greater  by  increasing 

the  frequency  of  the  clock  signal. 
The  resistor  R  in  FIG.  11  determines  whether  or 

not  the  record  medium  cassette  1  has  an  IC  mounted 
thereon  according  to  the  current  flowing  through  the 

5  IC  18  and  the  resistor  R  owing  to  the  power  supply 
voltage  supplied  through  the  power  supply  terminal 
17a.  For  example,  as  shown  in  FIG.  12,  the  power 
supply  voltage  Vcc  supplied  from  the  recording  and 
reproducing  apparatus  20  is  set  to  3V  and  one  end  of 

10  a  resistor  R10  is  connected  to  the  power  supply  vol- 
tage  Vcc  and  the  other  end  of  it  is  connected  to  the 
terminal  P1.  On  the  other  hand,  the  terminal  P4  is 
grounded  (GND).  The  printed  circuit  board  16  having 
an  IC  mounted  thereon  in  connection  with  the  record- 

is  ing  and  reproducing  apparatus  20  has  its  power  sup- 
ply  terminal  17a  in  contact  with  the  terminal  P1  and 
its  GND  terminal  17d  in  contact  with  the  terminal  P4 
of  the  recording  and  reproducing  apparatus  20. 

Of  the  current  supplied  through  the  power  supply 
20  terminal  17a,  a  current  11  flows  through  the  IC  18  and 

a  current  12  flows  through  the  resistor  R.  In  order  to 
limit  the  current  flowing  through  the  IC  18  in  the  ar- 
rangement  described  above,  the  potential  at  the  pow- 
er  supply  terminal  17a  may  be  decreased  to  half  the 

25  power  supply  voltage  Vcc,  that  is,  to  approximately 
1  .5V.  The  condition  to  achieve  it  is  simply  obtained 
from  the  following  expressions,  namely, 

(11  +  I2)xR10  =  1.5V  (1) 
I2xR  =  1.5V  (2) 

30  Here,  the  value  of  the  current  11  is  that  predeter- 
mined  according  to  the  IC  18  in  use.  For  example,  in 
the  case  where  the  current  11  =  3  mAand  if  the  cur- 
rent  12  is  set  to  6  mA,  the  value  of  the  resistor  R1  0  be- 
comes  R10  =  167Qfrom  expression  (1)  and  the  value 

35  of  the  resistor  R  =  250Q  is  obtained  from  expression 
(2).  In  the  record  medium  cassette  1B  provided  with 
a  printed  circuit  board  16  having  an  IC  mounted  there- 
on,  it  is  necessary  to  preset  the  values  of  the  resistors 
Rand  R10  in  accordance  with  the  IC  18  and  the  pow- 

40  er  supply  voltage  Vcc  of  the  recording  and  reproduc- 
ing  apparatus  20. 

The  following  describes  the  discrimination  circuit 
that  discriminates  between  a  record  medium  cassette 
1  A  provided  with  the  printed  circuit  board  1  3  not  hav- 

45  ing  an  IC  mounted  thereon  and  a  record  medium  cas- 
sette  1B  provided  with  a  printed  circuit  board  16  hav- 
ing  an  IC  mounted  thereon. 

FIG.  1  3  shows  the  discrimination  circuit  46,  which 
automatically  determines  through  the  connector24  of 

so  the  recording  and  reproducing  apparatus  20  whether 
the  record  medium  cassette  1  has  an  IC  mounted 
thereon  and  performs  transmission  and  reception  of 
record  information.  If  it  identifies  a  record  medium 
cassette  1  as  that  having  an  IC  mounted  thereon,  it 

55  can  read  the  record  information  such  as  video  infor- 
mation  from  the  memory  mounted  on  the  IC. 

More  specifically,  the  discrimination  circuit  46  is 
formed  of  a  detection  circuit  47,  resistors  R5,  R6,  and 

6 
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R7,  a  switch  48,  the  connector  24,  an  interface  49, 
and  a  microcomputer  50.  The  connection  state  of  the 
discrimination  circuit  46  is  such  that,  first,  the  power 
supply  voltage  Vcc  (3V)  is  connected  to  one  end  of 
the  resistors  R1  and  R3  of  the  detection  circuit  47, 
one  end  of  the  resistors  R5,  R6,  and  R7,  and  the  col- 
lector  side  of  the  switch  48.  The  detection  circuit  47 
is  formed  of  a  comparator  52,  a  comparator  53,  resis- 
tors  R1,  R2,  R3,  and  R4,  Schmitt  triggers  54  and  55, 
an  inverter  56,  and  a  NAND  gate  57.  The  noninverting 
input  terminal  or  plus  side  input  terminal  of  the  com- 
parator  52  is  connected  with  the  terminal  P1  of  the 
connector  24,  its  inverting  input  terminal  or  minus 
side  input  terminal  is  connected  with  the  other  end  of 
the  resistor  R1  and  one  end  of  the  resistor  R2,  and  its 
output  terminal  is  connected  with  the  input  terminal 
of  the  Schmitt  trigger  54.  The  other  end  of  the  resistor 
R2  is  connected  with  GND. 

The  plus  side  input  terminal  of  the  comparator  53 
is  connected  with  the  terminal  P1  of  the  connector24, 
its  minus  side  input  terminal  is  connected  with  the 
other  end  of  the  resistor  R3  and  one  end  of  the  resis- 
tor  R4,  and  its  output  terminal  is  connected  with  the 
input  terminal  of  the  Schmitt  trigger  55.  The  other  end 
of  the  resistor  R4  is  connected  with  GND.  Here,  the 
resistors  R1  and  R3,  and  the  resistors  R2  and  R4, 
have  the  same  resistance  values. 

The  input  terminal  of  the  Schmitt  trigger  54  is  con- 
nected  with  the  output  terminal  of  the  comparator  52 
and  its  output  terminal  is  connected  to  the  input  ter- 
minal  of  the  inverter  56.  The  input  terminal  of  the  in- 
verter  56  is  connected  with  the  output  terminal  of  the 
Schmitt  trigger  54  and  its  output  terminal  is  connected 
to  the  input  terminal  of  the  NAND  gate  57. 

The  input  terminal  of  the  Schmitt  trigger  55  is  con- 
nected  with  the  output  terminal  of  the  comparator  53 
and  its  output  terminal  is  connected  to  the  input  ter- 
minal  of  the  NAND  gate  57. 

The  NAND  gate  57  is  a  gate  formed  of  two  input 
terminals  and  one  output  terminal.  One  input  terminal 
is  connected  with  the  output  terminal  of  the  inverter 
56  and  the  other  input  terminal  is  connected  with  the 
output  terminal  of  the  Schmitt  trigger  55  and  the  out- 
put  terminal  is  connected  to  a  memory  detection  ter- 
minal  Mdet  of  the  microcomputer  50. 

The  switch  48  is  in  the  form  of  the  so-called  tran- 
sistor  switching  device  and  its  collector  side  is  con- 
nected  with  the  power  supply  voltage  Vcc,  its  base 
side  is  connected  with  a  bus  control  terminal  Bcont  of 
the  microcomputer  50,  and  its  emitterside  is  connect- 
ed  with  the  terminal  P1  of  the  connector  24. 

The  connector  24  is  formed  of  a  group  of  termi- 
nals  P1,  P2,  P3,and  P4tobe  brought  into  contact  with 
the  group  of  terminals  14  of  a  record  medium  cassette 
1  A  incorporating  a  printed  circuit  board  13  not  having 
an  IC  mounted  thereon  or  with  the  group  of  terminals 
17  of  a  record  medium  cassette  1B  incorporating  a 
printed  circuit  board  16  having  an  IC  mounted  there- 

on. 
The  terminal  P1  of  the  connector24  is  connected 

with  the  emitter  side  of  the  switch  48,  the  other  end 
of  the  resistor  R5,  and  the  plus  side  input  terminal  of 

5  each  of  the  comparator  52  and  the  comparator  53  of 
the  detection  circuit  47.  The  terminal  P2  of  the  con- 
nector  24  is  connected  with  the  other  end  of  the  re- 
sistor  R6,  the  output  terminal  of  a  buffer  58  of  the  in- 
terface  49,  the  input  terminal  of  a  buffer  59  of  the  in- 

10  terface  49,  and  a  terminal  RCG2  of  the  microcomput- 
er  50.  The  terminal  P3  of  the  connector24  is  connect- 
ed  with  the  other  end  of  the  resistor  R7,  the  output 
terminal  of  a  buffer  60  of  the  interface  49,  and  a  ter- 
minal  RCG3  of  the  microcomputer  50.  The  terminal 

15  P4  of  the  connector  24  is  grounded  (GND). 
The  interface  49  is  formed  of  the  buffers  58,  59, 

and  60,  an  OR  gate  61  ,  and  an  interface  circuit  62. 
The  OR  gate  61  has  one  input  terminal  connected 
with  the  bus  control  terminal  Bcont  of  the  microcom- 

20  puter  50,  the  other  input  terminal  connected  with  the 
bus  control  terminal  Bcont  of  the  interface  circuit  62, 
and  the  output  terminal  connected  with  the  control 
terminal  of  the  buffer  58.  The  buffer  58  has  its  input 
terminal  connected  with  a  data-out  terminal  Dout  of 

25  the  interface  circuit  62,  its  output  terminal  connected 
with  the  terminal  P2  of  the  connector  24,  and  its  con- 
trol  terminal  connected  with  the  output  terminal  of  the 
OR  gate  61  .  The  buffer  59  has  its  input  terminal  con- 
nected  with  the  output  terminal  of  the  buffer  58  and 

30  the  terminal  P2  of  the  connector  24,  and  has  its  out- 
put  terminal  connected  with  a  data-in  terminal  Din  of 
the  interface  circuit  62.  The  buffer  60  has  its  input  ter- 
minal  connected  with  a  clock  terminal  CKof  the  inter- 
face  circuit  62,  its  output  terminal  connected  with  the 

35  terminal  P3  of  the  connector24  and  a  recognition  ter- 
minal  RCG3  of  the  microcomputer  50,  and  its  control 
terminal  connected  with  the  bus  control  terminal 
Bcont  of  the  microcomputer  50. 

The  interface  circuit  62  has  its  bus  control  termi- 
40  nal  Bcont  connected  with  one  input  terminal  of  the 

ORgate61,  its  data-out  terminal  Dout  connected  with 
the  input  terminal  of  the  buffer  58,  its  data-in  terminal 
Din  connected  with  the  output  terminal  of  the  buffer 
59,  and  its  clock  terminal  CK  connected  with  the  input 

45  terminal  of  the  buffer  60,  of  which  the  output  terminal 
is  connected  with  the  data  input  terminal 
Si/So/CE/CK  of  the  microcomputer  50. 

The  microcomputer  50  has  its  bus  control  termi- 
nal  Bcont  connected  with  the  base  side  of  the  switch 

so  48,  and  the  other  input  terminal  of  the  OR  gate  61, 
and  the  control  terminal  of  the  buffer  60  of  the  inter- 
face  49.  The  microcomputer  50  has  a  memory  detec- 
tion  terminal  Mdet  connected  with  the  output  terminal 
of  the  NAND  gate  57,  and  its  input  terminal 

55  Si/So/CE/CK  connected  with  the  output  terminal  of 
the  interface  49,  its  recognition  terminal  RCG1  con- 
nected  with  the  terminal  P1  of  the  connector  24,  its 
recognition  terminal  RCG2  connected  with  the  termi- 
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nal  P2  of  the  connector  24,  and  its  recognition  termi- 
nal  RCG3  connected  with  the  terminal  P3  of  the  con- 
nector  24.  A  digital  communication  output  terminal 
Dcom  of  the  microcomputer  50  transmits  stored  infor- 
mation  in  the  record  medium  cassette  1B  to  another 
apparatus  and  is  connected  to  an  interface  78  of  the 
control  unit  51  within  the  recording  and  reproducing 
apparatus  20.  The  control  unit  51  will  be  described  be- 
low. 

If  a  record  medium  cassette  1A  incorporating  a 
printed  circuit  board  13  not  having  an  IC  mounted 
thereon  or  a  record  medium  cassette  1B  incorporat- 
ing  a  printed  circuit  board  16  having  an  IC  mounted 
thereon  is  set  in  the  recording  and  reproducing  appa- 
ratus  20  provided  with  the  discrimination  circuit  46 
structured  as  above,  the  record  information  in  each  of 
the  record  medium  cassettes  1A  and  1B  can  be  ob- 
tained. 

First,  when  the  record  medium  cassette  1  is  set 
in  the  recording  and  reproducing  apparatus  20,  the 
discrimination  circuit  46  determines  whether  the  re- 
cord  medium  cassette  1  has  an  IC  mounted  thereon. 
This  determination  is  made  upon  the  setting  of  the  re- 
cord  medium  cassette  1  in  the  recording  and  repro- 
ducing  apparatus  20  by  detecting  a  change  in  the  vol- 
tage  value  as  described  above  relative  to  FIG.  12. 
More  specifically,  the  voltage  at  the  connector  24  of 
the  discrimination  circuit  46  is  either  0  V  or  3V  when 
the  record  medium  cassette  1  is  that  provided  with  a 
printed  circuit  board  13  not  having  an  IC  mounted 
thereon,  whereas  it  is  approximately  half  (1.5V)  the 
power  supply  voltage  Vcc  (3V)  when  the  record  me- 
dium  cassette  1  is  that  provided  with  a  printed  circuit 
board  16  having  an  IC  mounted  thereon.  The  voltage 
value  at  the  connector  24  is  that  determined  by  the 
resistor  R  described  with  reference  to  FIG.  12  and  the 
resistors  R5,  R6,  and  R7  of  the  discrimination  circuit 
46. 

The  following  describes  (1)  the  method  of  dub- 
bing  record  information  in  the  case  where  the  record 
medium  cassette  1Ais  that  incorporating  a  printed  cir- 
cuit  board  13  not  having  an  IC  mounted  thereon  and 
(2)  the  method  of  dubbing  record  information  in  the 
case  where  the  record  medium  cassette  1  B  is  that  in- 
corporating  a  printed  circuit  board  16  having  an  IC 
mounted  thereon. 

(1)  The  dubbing  method  in  the  case  where  the  re- 
cord  medium  cassette  1  A  is  that  incorporating  a  print- 
ed  circuit  board  13  not  having  an  IC  mounted  thereon: 

When  a  record  medium  cassette  1  A  incorporating 
a  printed  circuit  board  13  not  having  an  IC  mounted 
thereon  is  set  in  the  recording  and  reproducing  appa- 
ratus  20,  the  recognition  output  terminal  14a  of  the 
printed  circuit  board  13,  described  in  FIG.  10,  is  in 
physical  contact  with  the  terminal  P1  of  the  connector 
24  of  the  discrimination  circuit  46,  and  similarly  the 
recognition  output  terminal  14b  is  in  physical  contact 
with  the  terminal  P2  of  the  connector  24,  the  recog- 

nition  terminal  14c  is  in  physical  contact  with  the  ter- 
minal  P3  of  the  connector24,  and  the  recognition  out- 
put  terminal  14d  is  in  physical  contact  with  the  termi- 
nal  P4  of  the  connector  24. 

5  At  this  time,  because  the  recognition  output  ter- 
minal  14a  is  in  an  open  state  and  the  switch  48  is  in 
an  off  state,  the  potential  of  the  terminal  P1  of  the 
connector  24  becomes  equal  to  the  potential  of  the 
power  supply  voltage  Vcc  (3V),  and,  if  the  recognition 

10  output  terminal  14c  is  connected  with  GND,  the  po- 
tential  of  the  terminal  P1  of  the  connector  24  be- 
comes  virtually  0V.  The  potential  3V  or  0V  of  the  ter- 
minal  P1  of  the  connector  24  is  fed  into  the  plus  side 
input  terminals  of  the  comparator  52  and  the  compar- 

15  ator  53.  When  the  potential  at  the  plus  side  input  ter- 
minals  is  3V,  the  comparator  52  and  the  comparator 
53  operate  to  produce  a  high  level  signal  at  the  output 
terminal.  However,  in  such  a  state,  the  input  condition 
for  the  NAND  gate  57  is  not  satisfied. 

20  On  the  other  hand,  when  the  potentials  at  the 
plus  side  input  terminals  of  the  comparator  52  and  the 
comparator  53  are  both  virtually  0V,  a  low  level  signal 
is  produced  from  the  output  terminals  of  the  compar- 
ator  52  and  the  comparator  53.  Also,  in  this  state,  the 

25  input  condition  for  the  NAND  gate  57  is  not  satisfied. 
The  condition  under  which  the  input  condition  for  the 
NAND  gate  57  is  satisfied  is  that  the  signal  at  the  out- 
put  terminal  of  the  comparator  52  is  at  a  low  level  and 
the  signal  at  the  output  terminal  of  the  comparator  53 

30  is  at  a  high  level.  More  specifically,  while  the  minus 
side  input  terminals  are  supplied  with  voltages  of  the 
power  supply  voltage  divided  by  resistors  R1,  R2,  R3, 
and  R4  (R1  =  R3,  R2  =  R4),  the  resistance  values  of 
these  resistors  are  so  set  that  the  comparator  52 

35  does  not  operate,  but  the  comparator  53  operates, 
when  the  potential  at  the  terminal  P1  of  the  connector 
24  is  approximately  1.5V. 

Accordingly,  when  the  potential  at  the  terminal 
P1  of  the  connector  24  is  approximately  3V  or  0V,  the 

40  input  condition  for  the  NAND  gate  57  is  not  satisfied 
and,  hence,  the  signal  at  its  output  terminal  remains 
at  a  high  level.  Therefore,  a  signal  at  a  high  level  is 
transmitted  to  the  memory  detection  terminal  Mdet  of 
the  microcomputer  50. 

45  When  the  signal  at  the  memory  detection  termi- 
nal  Mdet  is  at  a  high  level,  the  signal  at  the  bus  control 
terminal  Bcont  remains  at  a  low  level,  whereby  the  cir- 
cuit  operation  in  the  interface  49  is  inhibited  and, 
since  the  switch  48  is  not  turned  on,  the  power  supply 

so  voltage  Vcc  is  not  supplied  to  the  terminal  P1  of  the 
connector  24. 

Instead,  a  signal  at  the  recognition  output  termi- 
nal  14a  of  the  printed  circuit  board  13  shown  in  FIG. 
1  0  is  fed  into  the  recognition  terminal  RCG1  of  the  mi- 

55  crocomputer50  connected  through  the  terminal  P1  of 
the  connector  24,  a  signal  at  the  recognition  output 
terminal  14b  is  fed  into  the  recognition  terminal  RCG2 
of  the  microcomputer  50  connected  through  the  ter- 
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minal  P2  of  the  connector  24,  and  a  signal  at  the  rec- 
ognition  output  terminal  14c  is  fed  into  the  recognition 
terminal  RCG3  of  the  microcomputer  50  connected 
through  the  terminal  P3  of  the  connector  24,  and, 
from  such  recognition  signals  supplied  thereto,  the 
microcomputer  50  can  obtain  record  information  from 
the  record  medium  cassette  1. 

Namely,  from  the  input  recognition  signals  it  can 
obtain  such  information  as  the  type  and  thickness  of 
the  magnetic  tape  in  the  record  medium  cassette  1 
and  suitably  display  the  information,  or  can  commu- 
nicate  it  as  record  information  to  another  apparatus. 

(2)  The  dubbing  method  of  record  information  in 
the  case  where  the  record  medium  cassette  1  B  is  that 
incorporating  a  printed  circuit  board  16  having  an  IC 
mounted  thereon: 

When  a  record  medium  cassette  1  B  incorporating 
a  printed  circuit  board  16  having  an  IC  mounted  there- 
on  is  set  in  the  recording  and  reproducing  apparatus 
20,  the  power  supply  voltage  terminal  17a  of  the  print- 
ed  circuit  board  16,  described  in  FIG.  11,  is  in  physical 
contact  with  the  terminal  P1  of  the  connector  24  of 
the  discrimination  circuit  46,  and,  similarly,  the  data 
input/output  terminal  17b  is  in  physical  contact  with 
the  terminal  P2  of  the  connector  24,  the  clock  termi- 
nal  17c  is  in  physical  contact  with  the  terminal  P3  of 
the  connector  24,  and  the  GND  terminal  17d  is  in 
physical  contact  with  the  terminal  P4  of  the  connector 
24. 

Here,  the  power  supply  terminal  17a  is  connect- 
ed  with  the  GND  terminal  17d  in  connection  with  GND 
through  the  IC  18  as  described  in  FIG.  11,  and  the  re- 
sistor  R,  and  the  resistance  value,  together  with  the 
resistance  R  of  the  printed  circuit  board  16,  is  preset 
such  that  a  voltage  value  of  approximately  1.5V, 
which  is  half  the  value  of  the  power  supply  voltage 
Vcc,  is  generated  at  the  terminal  P1  of  the  connector 
24  through  the  resistor  R5  when  it  is  connected  with 
the  discrimination  circuit  46. 

Therefore,  when  the  discrimination  circuit  46  and 
the  record  medium  cassette  1B  incorporating  a  print- 
ed  circuit  board  16  having  an  IC  mounted  thereon 
come  into  contact,  a  voltage  of  approximately  1  .5V  is 
generated  at  the  terminal  P1  of  the  connector  24  and 
this  voltage  value  1  .5V  is  supplied  to  the  plus  side  in- 
put  terminals  of  the  comparators  52  and  53  of  the  dis- 
crimination  circuit  46,  so  that  a  low  level  signal  is  pro- 
duced  at  the  output  terminal  of  the  comparator  52  and 
a  high  level  signal  is  produced  at  the  output  terminal 
of  the  comparator  53,  and  thereby  the  input  condition 
of  the  NAND  gate  57  is  satisfied  and  the  signal  at  the 
memory  detection  terminal  Mdet  of  the  microcomput- 
er  50  is  a  low  level  signal. 

When  the  signal  at  the  memory  detection  termi- 
nal  Mdet  is  low,  the  microcomputer  50  produces  a 
high  level  signal  at  the  bus  control  terminal  Bcont  to 
turn  on  the  switch  48  and  supply  the  power  supply 
voltage  Vcc  (3V)  to  the  terminal  P1  of  the  connector 

24.  The  supply  of  approximately  3V  of  voltage  to  the 
terminal  P1  of  the  connector  24  supplies  the  power 
supply  voltage  Vcc  (3V)  to  the  IC  1  8  of  the  printed  cir- 
cuit  board  16,  which  is  connected  with  the  connector 

5  24,  so  that  the  IC  18  is  rendered  operative.  At  the 
same  time,  as  the  signal  at  the  bus  control  terminal 
Bcont  becomes  high,  the  buffer  58,  through  the  OR 
gate  61  of  the  interface  49,  and  the  buffer  60  are 
made  able  to  input  and  output  signals,  so  that  for  ex- 

10  ample  the  clock  signal  is  sent  from  the  clock  terminal 
CK  of  the  interface  circuit  62  to  the  terminal  P3  of  the 
connector  24  through  the  buffer  60. 

The  clock  signal  from  the  terminal  P3  is  sent  to 
the  IC  18  of  the  printed  circuit  board  16  and,  in  accor- 

15  dance  with  this  clock  signal,  signal  transmission  and 
reception  between  the  record  medium  cassette  1  and 
the  recording  and  reproducing  apparatus  20  is  made 
possible.  More  specifically,  the  microcomputer  50  of 
the  discrimination  circuit  46  instructs  the  IC  18  of  the 

20  printed  circuit  board  16  of  the  record  medium  cassette 
1  B  through  the  interface  49  to  send  data  and  this  data 
comes  in  through  the  terminal  P2  of  the  connector24. 

Accordingly,  by  simply  putting  the  plurality  of  ter- 
minals  of  the  record  medium  cassette  1  into  contact 

25  with  the  connector  24  of  the  recording  and  reproduc- 
ing  apparatus  20,  it  is  automatically  determined 
whether  the  cassette  is  a  record  medium  cassette 
having  an  IC  mounted  thereon,  and  it  is  made  possi- 
ble  to  obtain  the  record  information  and  suitably  dis- 

30  play  the  contents,  or  use  the  same  as  communication 
data  for  transmission  to  another  apparatus. 

When  it  is  desired  to  record  data  in  the  IC  18  of 
the  printed  circuit  board  16  incorporated  in  the  record 
medium  cassette  1B,  the  microcomputer  50  of  the 

35  discrimination  circuit  46  can  transmit  an  instruction  to 
execute  the  recording  of  the  data  through  the  inter- 
face  49. 

As  a  practical  application,  if  the  record  medium 
cassette  1  is  that  having  a  printed  circuit  board  16 

40  with  an  IC  18  already  having  recorded  data,  reading 
of  the  data  recorded  in  the  IC  1  8  is  started,  and  there- 
by  it  is  determined,  for  example,  that  the  record  me- 
dium  cassette  1  is  a  cassette  for  rental  or  it  is  a  pre- 
recorded  cassette. 

45  When  the  cassette  does  not  yet  have  recorded 
data,  it  is  possible  to  determine  the  length  of  the  cas- 
sette  tape,  the  remaining  playing  time,  or  the  like,  by 
reading  the  data  in  the  IC  18,  or  to  record  the  total 
time  of  video  recording  which  has  just  been  done,  the 

so  remaining  playing  time,  the  date  and  the  time  of  day 
of  the  video  recording,  and  the  like  in  preset  order. 

The  microcomputer  50  having  obtained  record  in- 
formation  from  the  record  medium  cassette  1  set  in 
the  recording  and  reproducing  apparatus  20  and  hav- 

55  ing  stored  it  therein  can,  under  instruction  of  the  con- 
trol  unit  51,  communicate  the  data  to  another  appa- 
ratus  through  the  interface  and  the  communication 
terminal  portion  22.  The  microcomputer  50  can  fur- 

9 



17 EP  0  597  726  A2 18 

ther  receive  record  information  from  another  appara- 
tus  to  store  it  therein  or  transmit  it  therefrom.  The  re- 
lated  operations  will  be  described  below. 

The  memory  of  the  IC  18  mounted  on  the  record 
medium  cassette  1  is  capable  of  storing  two  types  of 
data:  the  contents  of  the  recorded  video,  and  record 
information  pertaining  to  specific  properties  of  the 
particular  tape.  The  dubbing  method  of  the  present 
invention  discloses  means  for  easily  copying  both 
types  of  data  from  the  record  medium  cassette  1  set 
in  the  recording  and  reproducing  apparatus  20  to  a 
second  recording  and  reproducing  apparatus,  or  for 
receiving  such  data  therefrom. 

In  the  first  embodiment  as  shown  in  FIG.  14,  the 
content  data  of  the  recorded  video  is  communicated 
through  an  audio/video  cable  80,  and  the  record  data 
is  communicated  through  a  communication  bus  79. 
FIG.  14  shows  two  recording  and  reproducing  units 
20  connected  by  a  communication  cable  79  and  an 
audio/video  cable  80,  in  which  each  unit  20  includes 
a  discrimination  circuit  46,  including  a  microcomputer 
50,  and  a  control  unit  51,  as  shown  in  FIG.  13.  Since 
both  units  are  of  the  same  structure,  their  corre- 
sponding  components  are  denoted  by  corresponding 
reference  numerals,  and  since  the  discrimination  cir- 
cuit  46  has  already  been  described  with  reference  to 
FIG.  13,  description  of  the  same  will  be  omitted. 

In  the  control  unit  51,  a  tuner/timer  71,  a  signal 
processing  microcomputer  72,  a  mechanical  control- 
ler  73,  a  mode  controller  74,  and  an  interface  78  are 
interconnected  through  an  internal  bus  line  77.  The 
internal  bus  77  is  further  connected  with  the  digital 
communication  terminal  Dcom  of  the  microcomputer 
50  in  the  discrimination  circuit  46.  The  tuner/timer  71 
executes  time  management,  such  as  suitable  selec- 
tion  of  signals  t  hat  are  sent  over  to  t  he  sig  nal  process- 
ing  microcomputer  72,  and  specification  of  a  group  of 
circuits  to  tune  with  respect  to  their  carrier  frequency 
and  to  the  tuning  period. 

The  signal  processing  microcomputer  72,  com- 
posed  of  a  plurality  of  peripheral  ICs  76  performing 
special  processes,  performs  processing  of  signals 
selected  by  the  tuner/timer  71  ,  which  signals  are  proc- 
essed  into  audio  and  video  data  comprising  the  con- 
tents  of  the  recorded  video.  The  content  data  is  then 
transmitted  through  the  audio/video  cable  80  to  other 
units  connected  therewith.  Similarly,  content  data 
from  other  units  is  received  through  the  audio/video 
cable  80. 

The  mechanical  controller  73  connected  with  a 
mechanical  deck  75  controls  mechanical  operations 
such  as  loading  the  tape  of  the  record  medium  cas- 
sette  1  .  The  mode  controller  74,  controls  modes  such 
as  recording,  reproduction,  and  rapid  feeding.  The  in- 
terface  78  accepts  signals  for  transmitting  and  receiv- 
ing  record  information  to  and  from  other  units  con- 
nected  therewith  through  the  communication  termi- 
nal  portion  22. 

The  record  information  of  the  record  medium  cas- 
sette  1  stored  in  the  microcomputer  50  of  the  discrim- 
ination  circuit  46  in  the  described  arrangement  can  be 
transmitted,  through  the  control  units  51,  to  another 

5  apparatus,  or  received  from  another  apparatus,  con- 
nected  therewith.  More  specifically,  the  microcom- 
puter  50  of  the  discrimination  circuit  46  reads  the  re- 
cord  information  in  the  record  medium  cassette  1  set 
therein  and,  when  transmitting  the  read  information  to 

10  another  apparatus,  transmits  it  through  a  communi- 
cation  bus  79,  or  receives  it  therethrough  from  an- 
other  apparatus.  The  communication  bus  79  per- 
forms  transmission  and  reception  of  data  in  accor- 
dance  with  control  signals  such  as  SCK/Si/So  sig- 

15  nals. 
During  transmission,  the  microcomputer  50 

transmits  the  record  information  together  with  a  con- 
trol  signal  from  the  digital  communication  terminal 
Dcom  through  the  internal  bus  77.  The  stored  infor- 

20  mation  is  sent  to  the  interface  78  and  transmitted  to 
anotherapparatus  through  the  communication  termi- 
nal  portion  22.  The  content  data  is  similarly  transmit- 
ted  to  another  apparatus  through  the  audio/video 
cable  80. 

25  On  the  other  hand,  during  reception,  just  as  dur- 
ing  transmission,  stored  information,  together  with  a 
control  signal,  is  sent  over  from  another  apparatus 
through  the  communication  terminal  portion  22  and 
the  interface  78.  By  receiving  the  control  signal  and 

30  the  stored  signal  through  the  interface  78,  the  record 
information  sent  over  from  anotherapparatus  can  be 
accepted.  Similarly,  content  data  is  sent  from  another 
apparatus  through  the  audio/video  cable  80. 

In  the  second  embodiment  as  shown  in  Fig.  15, 
35  both  the  content  data  and  the  record  data  are  com- 

municated  to  another  apparatus  through  a  single 
communication  bus  81.  Fig.  15  shows  two  recording 
and  reproducing  units  20  connected  by  a  single  com- 
munication  bus  81  and  respective  switch  units  64,  and 

40  in  which  each  unit  is  that  formed  of  a  discrimination 
circuit  46,  including  a  microcomputer  50  and  a  control 
unit  51  as  shown  in  FIG.  13.  The  control  unit  51  is 
composed  and  operates  as  described  above  with  ref- 
erence  to  FIG.  14,  except  that  the  memory  data  trans- 

45  mitted  from  the  interface  78  and  the  audio/video  data 
are  alternately  transmitted  over  the  single  bus  81  by 
using  respective  switch  units  64  under  control  of  inter- 
nal  microcontrollers  66. 

The  micro-controller  66  controls  the  respective 
so  switching  unit  64  such  thatfirstthe  memory  data  from 

the  IC  is  copied  into  the  other  IC  and  then  the  switch 
64  is  activated  and  the  audio/video  data  is  transmitted 
over  the  single  bus  81  and  recorded. 

Further,  during  dubbing,  if  control  information  of 
55  an  apparatus  on  the  slave  side  is  stored  in  the  mem- 

ory  of  the  IC  of  the  record  medium  cassette  set  in  the 
apparatus  on  the  master  side,  control  of  the  appara- 
tus  on  the  slave  side  can  be  executed  by  the  appara- 
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tus  on  the  master  side. 
In  the  recording  and  reproducing  apparatus  20  for 

a  record  medium  cassette  1  according  to  the  present 
invention,  as  described  in  the  foregoing,  such  infor- 
mation  as  record  information,  that  is,  contents  of  the  5 
video  record,  type,  thickness,  length,  and  the  like,  of 
the  magnetic  tape,  information  as  to  whether  the  cas- 
sette  is  that  already  recorded,  that  for  rental,  and  the 
like,  can  be  simply  communicated  to  another  appara- 
tus  by  only  putting  the  plurality  of  terminals  14  or  17  10 
of  the  record  medium  cassette  1  into  contact  with  the 
connector  24  of  the  recording  and  reproducing  appa- 
ratus  20,  without  the  need  for  loading  the  magnetic 
tape  coiled  inside  the  record  medium  cassette  1. 
Such  an  excellent  effect  can  be  obtained  that  editing,  15 
dubbing,  and  the  like,  of  record  medium  cassettes  can 
be  performed  very  quickly  and  easily.  Further,  since 
communication  between  recording  and  reproducing 
units  20  is  made  possible  through  utilization  of  a  com- 
munication  bus  79  and  an  audio/video  cable  80  or  20 
through  utilization  of  a  single  communication  bus  81, 
such  an  excellent  effect  can  also  be  obtained  that  the 
arrangement  for  transmission  and  reception  of  infor- 
mation  between  units  20  in  connection  can  be  simply 
made.  25 

Having  described  specific  preferred  embodi- 
ments  of  the  present  invention  with  reference  to  the 
accompanying  drawings,  it  is  to  be  understood  that 
the  invention  is  not  limited  to  those  precise  embodi- 
ments,  and  that  various  changes  and  modifications  30 
may  be  effected  therein  by  one  skilled  in  the  art  with- 
out  departing  from  the  spirit  or  the  scope  of  the  pres- 
ent  invention  as  defined  in  the  appended  claims. 

35 
Claims 

1.  A  recording  and  reproducing  apparatus  for  a  re- 
cord  medium  cassette  including  a  circuit  board 
with  a  memory  and  a  group  of  electrical  terminals  40 
fixed  thereto,  comprising: 

a  housing; 
connection  means  disposed  on  said  hous- 

ing  for  contact  with  the  electrical  terminals  of  the 
record  medium  cassette  set  in  the  apparatus;  45 

read  means  connected  to  said  connection 
means  for  reading  out  information  stored  in  said 
memory  of  the  set  record  medium  cassette  and 
providing  said  information  at  the  electrical  termi- 
nals  of  the  set  record  medium  cassette;  and  50 

communication  means  connected  to  said 
read  means  for  communicating  the  information 
read  out  by  said  read  means  to  a  second  record- 
ing  and  reproducing  apparatus. 

55 
2.  A  recording  and  reproducing  apparatus  for  a  re- 

cord  medium  cassette  according  to  claim  1 
wherein  the  record  medium  cassette  does  not 

have  to  be  loaded  into  the  housing  for  contact 
with  the  connection  means. 

3.  A  recording  and  reproducing  apparatus  for  a  re- 
cord  medium  cassette  according  to  claim  1  or  2, 
wherein  said  communication  means  performs 
said  communication  through  a  communication 
terminal  disposed  at  an  outer  surface  of  said 
housing  at  which  communication  terminal  a  bus 
line  is  attached  for  connecting  the  first  and  sec- 
ond  recording  and  reproducing  apparatuses. 

4.  A  recording  and  reproducing  apparatus  for  a  re- 
cord  medium  cassette  according  to  claim  1,  2  or 
3,  further  comprising: 

a  tray  slidably  supported  by  said  housing 
for  longitudinal  movement  from  a  position  within 
said  housing  to  a  position  outside  of  said  housing 
for  setting  the  record  medium  cassette  thereon, 
wherein  said  connection  means  is  attached  to 
said  tray. 

5.  A  recording  and  reproducing  apparatus  for  a  re- 
cord  medium  cassette  according  to  claim  4, 
wherein  said  connection  means  is  comprised  of: 

a  casing  for  attachment  to  said  tray; 
a  plurality  of  conductive  detection  con- 

tacts,  wherein  each  detection  contact  is  formed 
into  a  torsion  coil  spring  pivotally  supported  by 
said  casing  and  includes  a  contact  portion  for 
contact  with  the  electrical  terminals  of  the  record 
medium  cassette; 

a  plurality  of  holes  formed  through  the  bot- 
tom  surface  of  said  casing  for  receiving  end  por- 
tions  of  said  detection  contacts,  whereby,  when 
the  record  medium  cassette  is  set  on  the  tray,  the 
electrical  terminals  of  the  record  medium  cas- 
sette  come  into  contact  with  the  contact  portions 
of  said  detection  contacts  causing  the  rotation 
thereof  such  that  the  end  portions  thereof  pass 
through  said  plurality  of  holes  and  protrude  from 
the  bottom  surface  of  said  casing  for  contact  with 
said  read  means. 

6.  A  recording  and  reproducing  apparatus  for  a  re- 
cord  medium  cassette  according  to  any  preced- 
ing  claim,  wherein  said  read  means  comprises  a 
first  microcomputer  and  said  communication 
means  comprises  a  second  microcomputer. 

7.  A  method  for  communicating  record  and  content 
data,  contained  in  a  memory  of  a  record  medium 
cassette,  between  two  recording  and  reproduc- 
ing  apparatuses,  comprising: 

setting  the  record  medium  cassette  in  a 
first  recording  and  reproducing  apparatus  for 
contact  therewith,  whereby  a  group  of  electrical 
terminals  on  the  record  medium  cassette  come 
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into  contact  with  a  group  of  contact  portions  of  a 
connector  mounted  in  said  recording  and  repro- 
ducing  apparatus; 

transferring  the  record  and  content  data 
from  the  record  medium  cassette  to  a  first  micro-  5 
computer; 

transferring  the  record  and  content  data 
from  the  first  microcomputer  to  a  control  unit 
wherein  the  record  data  is  transferred  to  an  inter- 
face  and  the  content  data  is  transferred  to  a  proc-  10 
essing  computer;  and 

transferring  the  output  of  said  interface 
and  said  processing  computer  to  a  second  re- 
cording  and  reproducing  apparatus  by  use  of  a 
second  microcomputer.  15 

8.  A  method  as  defined  in  claim  7  further  compris- 
ing: 

applying  a  power  supply  voltage  to  the 
connector;  and  20 

detecting  the  voltage  across  the  terminals 
of  the  connector  to  determine  whether  the  record 
medium  cassette  has  a  memory. 

9.  A  method  for  communicating  record  and  content  25 
data  as  defined  in  claim  7  or8,  wherein  the  record 
data  is  transferred  through  a  bus  line  and  the 
content  data  is  transferred  through  an  audio/vis- 
ual  line. 

30 
10.  A  method  for  communicating  record  and  content 

data  as  defined  in  claim  7,  8  or  9,  wherein  the  re- 
cord  data  is  transferred  from  said  interface  to  a 
switching  unit  and  the  content  data  is  transferred 
from  said  processing  computer  to  said  switching  35 
unit  controlled  by  a  micro-controller  to  transfer 
the  record  data  through  a  communication  bus  to 
said  second  recording  and  reproducing  appara- 
tus  first,  and  thereafter,  the  switching  unit  ac- 
tuates  to  transfer  the  content  data  through  said  40 
communication  bus  to  said  second  recording  and 
reproducing  apparatus. 

12 
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