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deleted,  thus  leaving  a  length  of  blank  tape 
within  the  recorded  dictation  and  frequently 
erasing  material  which  was  adjacent  the  ends  of 
the  portion  to  be  deleted. 

Some  of  the  limitations  of  conventional  dict- 
ation  recording  and  transcribing  systems  have 
been  overcome  in  a  system  shown  in  U.S.  Patent 
3  846  249  to  Goldsberry.  The  system  of  the 
Goldsberry  patent  includes  all  the  limitations 
above  noted  for  conventional  dictation  recording 
systems,  but  provides  an  interactive  scheme 
between  a  medium  storing  transcribed  dictation 
and  a  CRT  display  used  by  the  dictator  to  allow 
for  increased  speed  of  the  editing  process.  The 
system  of  Goldsberry  removes  from  the  tran- 
scriber  the  burden  of  ascertaining  at  what  point 
in  transcribed  dictation  deletions  and  insertions 
are  to  be  made  and  places  this  process  under 
machine  control  at  the  direction  of  the  dictator 
who  uses  a  cursor  to  locate  insertions  or 
deletions  in  already  transcribed  dictation.  Thus, 
in  order  for  an  insertion  to  be  made  into  pre- 
viously  recorded  dictation  when  using  the  system 
of  Goldsberry,  it  is  necessary  (just  as  in  conven- 
tional  systems)  for  the  original  dictation  to  have 
been  transcribed  before  the  insertion  can  be 
made. 

It  will  further  be  appreciated  by  users  of 
dictation  equipment  that  while  prior  art  systems 
indicating  the  locations  of  recorded  instruction 
have  increased  the  convenience  and  efficiency  of 
transcribing  dictation,  it  has  still  been  necessary 
for  the  transcriber  to  wind  through  a  conventional 
recording  medium  in  order  to  listen  to  the 
instructions  prior  to  beginning  transcription. 

It  will  further  be  appreciated  that,  as  a  general 
rule,  the  last  instruction  recorded  during  the 
dictation  process  is  often  the  most  important  and 
may  be  used  to  override  previously-recorded 
instructions  if  the  dictator  has  changed  his  or  her 
mind. 

Thus,  while  the  above-mentioned  prior  art 
dictation  recording  and  transcribing  systems 
have  made  improvements  in  the  convenience  of 
providing  instructions,  insertions,  and  deleting 
material,  the  prior  art  has  heretofore  not 
provided  apparatus  which  allows  the  dictator  to 
insert  material  of  any  desired  length  in  previously 
recorded  dictation  and  still  have  a  continuous 
playback  to  the  transcriber  of  a  first  portion  of 
recorded  dictation,  inserted  material,  and  a 
second  portion  of  dictation  without  any  rewin- 
ding  of  a  record  medium  or  additional  steps  to  be 
taken  by  the  transcriber.  Similarly,  it  has  not  been 
known  how  to  delete  portions  of  dictation  from 
previously-recorded  dictation  without  leaving  a 
segment  of  silent  tape  which  leaves  the  tran- 
scriber  idle  during  the  transcription  process  or  by 
recording  an  instruction  indicating  that  certain 
portions  of  the  dictation  should  be  skipped. 

Prior  art  speech  editing  devices  incorporate  a 
doubly-linked  list  data  structure  to  provide  for 
editing  of  speech  such  as  dictation.  The  docu- 
ment  by  Maxemchuk  et  al.  entitled  "Experiments 
in  Editing  Speech",  published  in  October  1980, 

Description 

The  present  invention  relates  to  a  dictation 
recording  and  transcribing  machine  including  a 
set  of  controls  selectively  operable  for  providing  5 
a  record  signal,  a  playback  signal,  an  insert  signal 
and  an  end  of  insert  signal;  an  analog  to  digital 
converter  for  providing  digital  output  signals  in 
response  to  input  analog  dictation  signals;  an 
addressable  memory  for  storing  said  digital  10 
output  signals  as  stored  digital  signals  in  re- 
sponse  to  said  record  signal,  and  for  providing 
said  stored  digital  signals  in  response  to  said 
playback  signal;  a  digital  to  analog  converter  for 
providing  analog  dictation  signals  in  response  to  15 
being  provided  stored  digital  signals  by  said 
addressable  memory;  a  controller  including  an 
address  counter  for  controlling  accessed  ad- 
dresses  of  said  addressable  memory,  and  a 
control  map  being  used  for  storing  pointing  20 
vectors. 

Background  of  the  invention 
In  recent  years,  modern  dictation  recording 

and  transcribing  systems  have  been  developed 
which  include  many  features  to  aid  in  the  25 
efficient  transcription  of  recorded  dictation.  As 
will  be  appreciated  by  those  familiar  with  the  use 
of  dictation  recording  apparatus,  the  thought 
process  of  the  dictator  does  not  necessarily 
occur  in  the  sequence  in  which  it  is  ultimately  30 
desired  to  present  dictated  material  to  the  tran- 
scriber. 

For  example,  partially  through  a  piece  of 
dictation,  it  often  occurs  to  the  dictator  to  add 
instructions  to  the  transcribing  person.  Systems  35 
for  indicating  the  presence  of  instructions  and 
visually  displaying  their  relative  location  within  a 
piece  of  dictation  are  shown  in  U.S.  Patents  4  051 
540  and  4  200  893. 

Furthermore,  it  has  been  known  to  provide  a  40 
separate  track  in  a  multitrack  tape  format  for  the 
recording  of  instructions  so  that  they  may  be 
recorded  at  an  appropriate  location  relative  to 
the  main  dictation.  Such  a  system  is  shown  in 
U.S.  Patent  3  916  121.  As  will  be  further  appreci-  45 
ated  by  those  familiar  with  dictation  systems,  the 
dictator  will  often  think  of  additional  material 
which  should  be  inserted  at  a  location  within 
previously  recorded  dictation.  It  is  known  to 
provide  a  separate  track  parallel  to  the  track  50 
containing  the  main  recorded  dictation  upon 
which  such  inserts  may  be  recorded.  However,  in 
the  transcription  of  the  dictation  including  such 
an  insert  recorded  on  a  separate  track,  the 
transcriber  must  first  listen  to  the  insert,  and  then  55 
rewind  the  recording  medium  back  to  the  point  in 
the  original  dictation  at  which  the  insert  began. 

Yet  another  situation  often  encountered  by 
users  of  dictation  systems  is  the  desire  to  delete 
portions  of  previously-recorded  dictation  from  60 
the  final  transcribed  product. 

In  the  above  mentioned  prior  art  systems,  it  is 
normally  necessary  to  include  an  instruction  to 
the  transcribing  person  indicating  the  portion  to 
be  deleted,  or  to  simply  erase  the  portion  to  be  65 
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Proceedings  of  the  National  Electronics  Con- 
ference,  Vol.  XXXIV,  pages  228  -  232,  describes  a 
speech  editing  system  which  allows  the  storage 
of  speech  messages  in  digital  form  on  a  disc 
storage  device  and  the  modification  of  stored  5 
speech  messages.  The  disc  storage  sectors  in  the 
speech  messages  are  linked  in  a  doubly-linked 
list  structure  with  control  sectors.  Editing  operat- 
ions  are  performed  with  a  sequence  of  "join"  and 
"divide"  operations  on  the  control  sectors,  and  by  10 
the  placement  of  markers  in  a  control  sector. 

When  two  speech  messages  are  to  be  joined, 
the  last  control  sector  in  a  first  message  is 
modified  to  point  to  the  first  control  sector  of  a 
second  message,  and  the  first  control  sector  of  15 
the  second  message  is  modified  to  point  to  the 
last  control  sector  of  the  first  message.  One 
disadvantage  of  this  approach  is  that  control 
sectors  must  be  provided  for  each  block  or  list  of 
speech  messages.  In  order  to  minimize  the  20 
storage  requirements  for  the  control  sectors,  the 
length  of  speed  messages  must  be  relatively 
long.  With  relatively  long  speed  messages,  it  is 
difficult  to  perform  precise  editing  of  speech 
between  words,  since  a  user  is  constrained  to  25 
join  or  divide  segments  which  has  its  own  control 
sector.  The  overhead  storage  requirements  for 
the  control  sectors  are  therefore  increased  if 
more  precise  editing  is  desired. 

The  document  by  Maxemchuk  entitled  "An  30 
Experimental  Speech  Storage  and  Editing  Facili- 
ty",  The  Bell  System  Technical  Journal,  Vol.  59, 
No.  8,  October  1980,  pages  1383  -  1395,  describes 
an  experimental  system  which  combines  text 
processing  services  with  digital  speech  storage.  35 
Speech  segments  may  be  inserted,  deleted, 
changed  or  repositioned  by  marking  positions  in 
the  speech  message  while  recording  or  playing 
back  a  message,  and  instructing  the  system  to 
modify  the  message  at  the  markers.  The  memory  40 
management  system  for  the  speech  messages 
contains  control  sectors  and  storage  sectors.  The 
storage  sectors  store  speech  samples,  while 
control  sectors  are  lists  of  storage  sectors. 
Control  sectors  are  linked  to  the  previous  and  45 
next  control  sectors  in  the  message  in  a  doubly- 
linked  list  arrangement.  Markers  in  the  speech 
message  consists  of  a  control  sector  number  and 
a  displacement  which  points  to  a  storage  sector. 
Editing  operations  are  primarily  operations  on  the  50 
control  sectors  of  the  message.  Messages  are 
joined  by  linking  the  last  control  sector  of  one 
message  to  the  first  control  sector  of  another.  A 
message  is  divided  by  creating  a  new  control 
sector  which  is  linked  to  the  control  sector  55 
following  and  by  indexing  the  following  storage 
sectors  in  the  new  control  sector.  This  prior  art 
system,  which  is  believed  to  be  the  same  as  in 
the  document  described  in  the  preceding  para- 
graph,  suffers  from  the  same  disadvantage  as  the  60 
previously-discussed  system. 

Summary  of  the  invention 
The  object  of  the  invention  is  to  provide  a 

dictation  recording  and  transcribing  machine  65 

which  allows  the  dictator  to  insert  material  of  any 
desired  length  in  previously-recorded  dictation 
and  still  have  a  continuous  playback  to  the 
transcriber,  including  the  inserted  material  with- 
out  any  rewinding  of  a  record  medium  or  ad- 
ditional  steps  to  be  taken  by  the  transcriber  and 
which  particularly  allows  precise  editing  of 
speech  between  previously-recorded  dictation 
without  the  need  of  increased  storage  re- 
quirements. 

The  present  invention  accomplishes  the 
abovementioned  objectives  by  said  pointing 
vectors  comprising  a  first  address  signal  corre- 
sponding  to  the  count  of  said  address  counter  at 
the  time  of  occurrence  of  said  insert  signal  and  a 
second  address  signal  corresponding  to  a 
beginning  address  of  an  available  portion  of  said 
addressable  memory  for  storing  a  dictation  in- 
sert;  said  controller  being  responsive  to  said 
occurrence  of  said  insert  signal  and  said  end  of 
insert  signal  to  provide  a  predetermined  digital 
jump  signal  and  to  record  said  predetermined 
digital  jump  signal  at  the  address  of  said  ad- 
dressable  memory  corresponding  to  said  first 
address  signal,  and  to  store  said  first  address 
signal  together  with  a  second  address  signal 
defined  during  the  creation  of  said  insert  or  end 
of  insert  signal  in  said  control  map  as  portions  of 
one  of  said  pointing  vectors;  and  said  controller 
being  further  responsive  to  said  playback  signal 
to  provide  a  sequence  of  stored  digital  signals  to 
said  digital  to  analog  converter  and,  responsive 
upon  detection  of  said  predetermined  digital 
jump  signal  stored  in  said  addressable  memory  at 
an  address  corresponding  to  said  first  address 
signal  to  respond  to  said  pointing  vectors  and  to 
provide  a  sequence  of  stored  digital  signals  from 
said  addressable  memory  to  said  digital  to 
analog  converter  beginning  at  the  address 
defined  by  said  second  address  signal  stored  in 
said  pointing  vector.  Thus,  the  principal  objective 
of  the  present  invention  is  to  provide  a  dictation 
recording  and  transcribing  machine  with  an 
improved  digital  speech  storage  system  in  which 
the  control  is  made  through  the  use  of  a  control 
map  memory  storing  pointing  vectors  consisting 
of  two  addresses,  one  an  address  at  which  a 
predetermined  digital  jump  signal  is  stored  and  a 
second  address  at  which  the  next  sequence  is 
stored  and  digitized  speech  signals  are  to  be 
provided  upon  playback.  This  arrangement  allows 
the  control  map  to  have  only  a  single  prede- 
termined  digital  jump  signal  recorded 
sequentially  in  the  memory  storing  the  digitized 
speech  signals  to  cause  the  central  processing 
unit  in  a  controller  to  refer  to  the  control  map  to 
determine  the  new  address  at  which  playback  of 
a  sequence  of  digitized  speech  signals  is  to 
begin.  The  control  map  therefore  is  indepen- 
dently  of  control  sectors  and  the  like  used  in  the 
both  previously-discussed  prior  art  systems. 
Thus,  there  is  no  need  of  increased  storage 
requirements  and  the  invention  allows  precise 
editing  of  speech  between  previously  recorded 
dictation. 

3 
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The  preferred  form  of  the  present  invention 
also  uses  a  time  division  multiplexed  arrange- 
ment  in  the  transfer  of  digitized  speech  signals  to 
and  from  the  random  access  memory.  This 
arrangement  takes  advantage  of  the  relatively 
low  sampling  rate  necessary  to  digitized  speech 
and  the  fact  that  data  transfers  may  be  effected 
at  a  considerably  faster  rate  once  the  conversion 
has  taken  place. 

In  a  preferred  embodiment  of  the  dictation 
recording  and  transcribing  machine  said  set  of 
controls  including  a  control  to  provide  a  delete 
signal  and  an  end  of  deletion  signal  said  control- 
ler  storing  said  first  address  signal  in  said  control 
map  and  said  predetermined  digital  jump  signal 
at  an  address  of  said  addressable  memory  both 
the  first  address  signal  and  the  address  being 
equal  to  the  count  in  said  address  counter  at  the 
time  of  occurence  of  said  delete  signal;  and  said 
controller  stores  the  count  of  said  address 
counter  as  said  second  address  signal  in  re- 
sponse  to  a  subsequent  occurence  of  said  end  of 
deletion  signal. 

Brief  description  of  the  drawings 

Fig.  1  is  a  block  diagram  of  the  preferred 
embodiment  of  the  present  invention. 

Fig.  2  is  a  timing  diagram  showing  time  slot 
allocation  within  a  single  sample  period. 

Fig.  3  is  a  pictorial  view  of  a  control  panel  for  a 
dictate  station  used  in  the  present 
invention. 

Fig.  4  is  a  schematic  diagram  of  the  preferred 
embodiment  of  the  present  invention. 

Fig.  5  is  a  schematic  of  a  comparator  and 
complementing  circuit  used  in  the  pres- 
ent  invention. 

Fig.  6A  is  a  block  diagram  of  the  format  of  the 
map  memory  of  the  preferred  em- 
bodiment. 

Fig.  6B  is  a  diagram  representing  the  memory, 
certain  contents  of  the  memory,  the 
instruction  sequence,  and  resulting 
words  written  into  the  map  memory  for 
certain  control  functions  executed  by  the 
dictator. 

Fig.  7  is  a  diagram  representing  the  memory, 
contents  of  a  dedicated  stack,  and 
words  generated  in  the  map  memory 
upon  the  recording  of  instructions  by  the 
preferred  embodiment. 

Detailed  description 
The  following  description  is  made  with  refer- 

ence  to  the  drawing  figures  in  which  like  numer- 
als  reference  like  parts.  Turning  first  to  Fig.  1,  a 
simplified  block  diagram  of  the  present  invention 
may  be  seen.  The  preferred  embodiment  of  the 
present  invention  is  constructed  around  a  random 
access  memory  array  10  which  preferably  has 
substituents  of  high  speed  solid  state  random 
access  memory  11  and  disc  memory  12.  A  central 
processing  unit  (CPU)  15  controls  the  flow  of 
information  within  the  system. 

A  plurality  of  dictate  stations  16a,  16b  through 
16h  are  shown  as  well  as  a  plurality  of  transcribe 
stations  17a,  17b  through  17h. 

Thus  it  will  be  appreciated  that  the  preferred 
5  embodiment  disclosed  herein  is  arranged  to 

accommodate  eight  dictate  stations  and  eight 
transcription  stations.  The  selection  of  eight 
dictation  and  transcription  channel  should  not  be 
considered  to  limit  the  scope  of  the  present 

10  invention  and  is  used  in  the  preferred  em- 
bodiment  in  part  because  of  the  ratio  of  actual 
data  transfer  time  to  conversion  period  present  in 
the  digital-to-analog  and  analog-to-digital 
conversion  devices  used  in  the  preferred  em- 

15  bodiment.  It  will  be  apparent  that  the  use  of 
devices  with  a  lower  ratio  of  data  transfer  time  to 
conversion  period  or  the  use  of  plural  parallel 
channels  to  a  random  access  array  can  increase 
the  number  of  dictate  and  transcribe  stations, 

20  once  the  disclosure  of  the  present  invention  is 
understood. 

Each  of  dictate  stations  16  is  connected  to  one 
of  blocks  18a  -  18h  via  a  two-way  audio  connect- 
ing  path  19a  -  19h,  respectively.  As  is  indicated  on 

25  Fig.  1,  each  of  blocks  18a  -  18h  includes  digital  to 
analog  (D/A)  and  analog  to  digital  (A/D)  conver- 
sion  functions  and  a  multiplexing  function.  The 
outputs  of  converters  and  multiplexers  18  are  all 
tied  to  a  set  of  bidirectional  data  buses  rep- 

30  resented  as  20.  Data  buses  20  are  buffered  at 
buffer  21  which  is  connected  through  bus  22  to 
RAM  11. 

It  will  thus  be  appreciated  that  audio  signals 
are  provided  from  dictate  station  16  through 

35  converters  18  providing  digitized  signals  to  be 
stored  in  RAM  11  during  dictation.  Similarly, 
during  review  of  dictation  at  dictate  stations  16 
digitized  data  is  read  out  of  RAM  11  converted  to 
analog  at  converters  18  and  provided  along  audio 

40  path  19  to  each  of  dictate  stations  16. 
One  of  lines  25a  -  25h  is  connected  to  each  of 

converter  and  multiplexer  blocks  18a  -  18h  from 
CPU  15  to  indicate  that  conversion  is  carried  out 
under  control  of  the  central  processor.  Connec- 

45  tions  denoted  as  26a  -  26h  connect  each  of 
stations  16a  -  16h  to  CPU  15  indicating  that 
signaling  from  the  dictate  stations  is  provided  to 
the  CPU  in  order  to  effect  the  proper  data 
transfers  in  the  system. 

50  The  transcribe  staions  17  are  connected  by  one- 
way  audio  links  27  to  digital  to  analog  converters 
28.  Converters  and  multiplexers  28  are  in  turn 
connected  to  a  data  bus  29  which  carries  di- 
gitized  data  from  RAM  11  through  buffer  30  to 

55  converters  28.  It  will  be  appreciated  that  since 
only  a  listen  function  occurs  at  transcribe  stations 
17,  there  is  no  need  to  make  any  provision  for 
analog  to  digital  conversion  in  converters  and 
multiplexers  28. 

60  Lines  32  are  indicative  of  control  connections 
between  transcribe  stations  17  and  CPU  15 
indicating  that  transcribe  stations  17  directly 
provide  control  signals  to  CPU  15  when  a  tran- 
scribe  function  is  to  be  provided  by  the  system  to 

65  the  particular  transcribe  station.  The  details  of 
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these  functions  will  be  explained  hereinbelow. 
Similarly,  connections  33  from  CPU  15  to  D/A 
converter  and  multiplexer  blocks  28  indicate  that 
conversions  and  the  timing  of  the  multiplexing 
arrangement  is  controlled  by  processor  15.  5 

Processor  15  controls  the  reading  and  writing 
of  data  into  and  out  of  random  access  memory  11 
and  disc  memory  12  as  shown  by  lines  31  and  35, 
respectively.  Similarly,  the  flow  of  data  through 
buffers  21  and  30  is  under  the  control  of  CPU  15  10 
as  is  indicated  by  lines  36  and  37a  respectively. 

A  main  address  bus  34  is  used  to  carry  address 
signals  from  CPU  15  to  random  access  memory 
array  10. 

Also  shown  in  Fig  1  is  map  memory  40  directly  15 
connected  to  CPU  15  via  data  bus  and  control 
lines  represented  as  44. 

As  will  be  appreciated  from  the  description  of 
map  memory  40  hereinbelow,  the  memory  may 
comprise  a  portion  of  a  random  access  memory  20 
array  10  but,  it  is  preferred  to  have  map  memory 
embodied  as  a  separate  memory.  In  a  system  in 
which  there  is  sufficient  time  to  service  the  data 
transfer  needs  of  all  dictate  stations  16  and 
transcribe  stations  17  with  sufficient  remaining  25 
time  in  any  complete  servicing  cycle  to  also 
update  or  refer  to  the  map  memory,  it  would  be 
preferable  to  include  the  map  as  a  portion  of 
random  access  memory  array  10  in  order  to  cut 
down  on  the  number  of  dedicated  connections  to  30 
CPU  15. 

Before  providing  a  more  detailed  description  of 
the  preferred  embodiment,  an  overview  of  oper- 
ation  of  the  preferred  embodiment  will  be 
presented  in  connection  with  Figs.  1  and  2.  It  35 
should  be  understood  that  conversion  and 
multiplexing  modules  18a  -  18h  in  the  preferred 
embodiment  include  encoders/decoders  com- 
monly  referred  to  as  codecs.  The  preferred  form 
of  the  present  invention  uses  conventional  inte-  40 
grated  circuit  companding  codecs  of  the  type 
MK5116  currently  manufactured  by  Mostek  Cor- 
poration  of  Carrollton,  Texas.  This  type  of  codec 
is  specifically  designed  for  time  multiplexed 
systems  and  provides  the  ability  to  read  out  45 
converted  data  serially  at  a  rate  that  is  very  fast 
with  respect  to  the  sampling  rate.  Thus  it  is 
possible  to  serially  read  out  an  entire  eight  bit 
digital  representation  of  an  analog  sample  in  a 
very  small  portion  of  the  sampling  period  when  50 
only  speech  signals  are  of  interest.  In  the 
preferred  form  of  the  present  invention,  3.5 
kilohertz  is  considered  an  upper  usuable  limit  on 
the  speech  range  and  therefore  a  sampling  rate 
of  eight  kilohertz  is  used.  This  provides  a  samp-  55 
ling  period  of  one  hundred  twenty-five 
microseconds. 

With  codecs  of  the  type  used  in  the  preferred 
embodiment,  a  complete  eight  bit  data  word  may 
be  serially  read  from  the  digital  output  of  the  60 
codec  in  a  few  microseconds.  Digital  data  to  be 
converted  into  analog  samples  may  be  read  into 
the  A/D  side  of  the  codec  at  approximately  the 
same  rate. 

It  will  thus  be  appreciated  that  the  system  65 
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shown  in  Fig.  1,  under  the  control  of  CPU  15 
effects  a  time  divisional  multiplexed  sharing  of 
data  buses  20  and  29  in  order  to  transfer  digitized 
speech  signals  to  and  from  dictate  stations  16 
and  transcribe  stations  17. 

A  representation  of  the  multiplexing  scheme  of 
the  preferred  embodiment  appears  in  Fig.  2 
wherein  a  complete  sample  period  is  shown  with 
pulses  indicating  the  time  period  set  aside  for 
reading  out  and  writing  into  converter  modules  18 
and  28. 

Note  that  eight  time  slots  are  provided  at  the 
beginning  of  the  represented  sample  period  and 
each  time  slot  is  dedicated  to  both  providing  a 
digital  sample  upon  playback  to  one  of  transcribe 
stations  17  and  for  reading  digital  samples  from 
dictate  stations  16. 

As  will  be  explained  in  further  detail  later,  it 
will  be  apparent  that  under  most  normal  operat- 
ing  conditions  the  apparatus  will  not  be  transf- 
erring  data  to  each  station  during  each  time  slot 
and  that  certain  of  the  dedicated  time  slots  will 
not  be  used  in  any  given  sample  period. 

Following  the  first  eight  time  slots,  a  second 
sequence  of  eight  time  slots  is  dedicated  to 
providing  digital  samples  to  dictate  stations  16 
for  each  of  these  dictate  stations  which  currently 
requires  playback  of  recorded  dictation  for  re- 
view.  This  arrangement  leaves  one-third  of  the 
sampling  period  available  for  updating  buffers  21 
and  30.  It  will  of  course  be  understood  that 
periods  in  excess  of  eighty  microseconds  are 
available  in  each  sample  period  during  which 
data  transfer  between  RAM  11  and  disc  memory 
12  may  take  place  under  control  of  CPU  15. 

For  any  given  dictate  station  providing  digitized 
output  when  the  operator  is  recording  dictation, 
it  should  be  understood  that  the  following 
sequence  takes  place.  Each  time  the  time  slot  for 
reading  out  of  the  particular  dictate  station 
occurs,  an  eight  bit  word  is  read  out  of  the 
converter  module  18  associated  with  that  dictate 
station  onto  data  bus  20  into  buffer  21.  During 
subsequent  transfer  of  data  from  buffer  21  to 
RAM  11,  CPU  15  assigns  this  particular  sample  an 
appropriate  address  within  RAM  11  which,  under 
CPU  control  is  known  to  the  next  contiguous 
address  in  the  portion  of  RAM  11  currently  being 
used  for  that  particular  piece  of  dictation.  Thus  it 
will  be  appreciated  that  incrementing  of  an 
address  counter  within  processor  15  is  the  analog 
of  advancement  of  tape  in  a  conventional  dict- 
ation  recording  and  transcribing  system. 

It  should  be  further  understood  that  under  the 
control  of  a  routine  resident  in  CPU  15  referred  to 
herein  as  the  "memory  controller",  a  record  is 
maintained  of  available  portions  of  RAM  11  and 
disc  memory  12  which  may  be  used  for  the 
recording  of  dictation.  Thus,  if  a  particular 
available  segment  of  RAM  11  becomes  filled 
while  dictation  continues,  an  indication  will  be 
generated  in  map  memory  40  that  that  particular 
piece  of  dictation  continues  elsewhere. 

It  is  the  use  of  map  memory  40  in  conjunction 
with  a  particular  predetermined  jump  instruction 
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which  may  be  recorded  in  RAM  11  which 
provides  the  advantageous  novel  features  of  the 
present  invention. 

During  playback  for  transcription  at  a  tran- 
scribe  station  17  or  review  at  a  dictation  station  5 
16,  data  is  read  out  of  portions  of  RAM  11  into 
buffers  30  and  21  and  provided  to  D/A  conversion 
blocks  28  and  18. 

As  RAM  11  becomes  filled  with  the  new 
dictation  or  the  dictation  in  RAM  1  1  is  read  out,  10 
data  will  be  transferred  between  RAM  11  and 
disc  memory  12  during  available  portions  of  the 
sampling  period  cycles. 

In  the  preferred  embodiment,  RAM  11  com- 
prises  approximately  ninety-six  kilobytes  which  15 
corresponds  to  approximately  twelve  seconds  of 
recorded  dictation. 

In  a  manner  which  will  be  described  further 
below  in  connection  with  Fig.  4,  CPU  15  continu- 
ally  scans  lines  26  and  dictate  stations  16  and  the  20 
lines  32  from  transcribe  stations  17  in  order  to 
ascertain  the  particular  function  currently  being 
commanded  by  the  user  of  each  station. 

Turning  next  to  Fig.  3,  operation  of  the  controls 
of  each  of  dictate  stations  16  will  be  described.  25 

A  pictorial  view  of  a  control  panel  for  one  of 
dictate  stations  16  is  shown  in  Fig.  3.  It  is  to  be 
understood  that  in  addition  to  the  momentary 
switches  shown  on  the  front  panel  of  the  dictate 
station  of  Fig.  3,  a  conventional  dictation  hand  set  30 
(not  shown)  including  a  microphone,  a  speaker, 
dictate,  rewind,  and  listen  controls  will  also  be 
provided  at  each  of  dictate  stations  16. 

The  front  panel  controls  for  the  dictate  station 
include  a  display  37  used  for  indicating  the  35 
present  status  of  an  instruction  sequence.  It  is 
preferable  to  embody  display  37  as  a  LED  dot 
matrix  array  but  any  suitable  display  device  may 
be  used  to  embody  display  37. 

The  front  panel  controls  of  the  dictate  station  40 
are  embodied  by  momentary  switches  labeled  as 
shown  in  Fig.  3.  These  controls  include  insert 
control  38,  delete  control  39,  move  control  40, 
instruction  (INSTR)  control  41,  fast  forward  (F 
.FOR)  control  42,  fast  rewind  (F.REW)  control  43,  45 
end  control  45  and  cancel  control  46.  It  will 
therefore  be  appreciated  that  the  eight  front 
panel  controls,  in  addition  to  the  three  controls 
(not  shown)  on  the  dictation  hand  set  provide 
eleven  distinct  control  signals  which  may  be  50 
encoded  as  a  four  bit  word  on  control  lines  26a 
(Fig.  1). 

The  operation  of  the  preferred  embodiment  in 
response  to  the  controls  shown  in  Fig.  3  will  be 
explained  in  detail  hereinbelow  in  connection  55 
with  Figs.  6  and  7.  At  this  point,  the  proper 
control  sequence  to  effect  desired  insertions, 
deletions,  and  movements  of  dictation  segments 
will  be  described. 

In  the  operation  of  the  conventional  dictate,  60 
rewind,  and  listen  controls  (not  shown)  the 
dictator  using  dictate  station  16  would  operate 
these  controls  in  the  same  manner  as  conven- 
tional  dictation  recording  equipment  is  operated. 

The  operation  of  fast  forward  control  42  and  65 

fast  rewind  control  43  provides  the  same  results 
as  conventional  analogous  controls  in  conven- 
tional  systems. 

To  record  an  instruction  at  any  point  in  the 
dictation,  the  dictator  operates  instruction  control 
41,  dictates  the  instruction  and  then  operates  end 
control  45.  As  will  be  explained  in  further  detail 
hereinbelow,  this  sequence  of  control  operations 
causes  the  most  recently  dictated  instruction  to 
be  played  back  first  when  the  transcriber  pro- 
ceeds  to  transcribe  the  particular  piece  of 
dictation  and  removes  the  instruction  from  the 
normal  playback  sequence.  If  the  dictator  then 
continues  to  dictate,  upon  reviewing  the  section 
of  dictation  including  the  break  at  which  the 
instruction  was  inserted,  the  instruction  is  not 
played  back.  The  dictator  may  review  the  re- 
corded  instruction  prior  to  operation  of  end 
control  45. 

If  the  dictator  has  recorded  a  previous  segment 
of  dictation  and  wishes  to  insert  additional 
dictation  within  the  previously  recorded  segment, 
the  following  sequence  is  used.  The  dictator 
reviews  the  recorded  dictation  segment  until  he 
or  she  reaches  the  point  at  which  the  insert  is 
desired.  Then  insert  control  38  is  operated.  The 
dictator  may  proceed  with  recording  the  insert 
and,  upon  satisfactory  completion  of  the  insert, 
operates  end  control  45.  When  this  sequence  has 
been  accomplished,  playback  for  review  or 
playback  by  the  transcriber  will  cause  a  con- 
tinuous  playback  of  the  first  portion  of  the 
previously  recorded  segment,  followed  by  the 
insertion,  followed  by  the  remainder  of  the 
previously  recorded  dictation  segment. 

To  delete  a  portion  of  a  previously  recorded 
dictation  segment  the  dictator  reviews  the  seg- 
ment  until  the  beginning  point  of  the  deleted 
excerpt  is  located.  At  that  point  the  delete  control 
39  is  operated  and  the  dictator  may  continue  to 
listen  to  the  previously  recorded  segment  until 
the  end  of  the  excerpt  to  be  deleted  is  reached. 
When  this  is  accomplished  the  dictator  operates 
end  control  45.  When  this  sequence  has  been 
accomplished,  playback  for  review  or  transcrip- 
tion  will  immediately  jump  from  the  point  at 
which  the  deletion  began  to  the  point  at  which 
the  deletion  ended  during  playback  so  that  the 
deleted  portion  will  effectively  disappear  from 
the  playback  sequence  without  any  pause  or 
equivalent  length  of  blank  tape  being  presented 
to  the  listener. 

To  move  a  segment  of  previously  recorded 
dictation,  the  operator  first  defines  the  segment 
of  dictation  to  be  moved  by  reviewing  until  the 
beginning  of  the  segment  is  located.  At  this 
point,  operation  of  move  control  40  defines  the 
beginning  of  the  segment.  The  operator  may  then 
continue  to  review  dictation  until  the  end  point  of 
the  segment  to  be  moved  is  located;  at  which 
point  end  control  45  is  operated.  This  sequence 
of  control  operations  defines  the  block  to  be 
moved. 

With  a  block  so  defined,  the  operator  of  the 
station  may  continue  to  operate  the  controls  in 
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any  desired  sequence  until  the  point  at  which  the 
previously  defined  block  is  to  be  relocated  is 
reached.  For  example,  the  operator  may  continue 
to  review  dictation  or  may  rewind  into  previously 
recorded  dictation  in  order  to  locate  the  point  at  5 
which  it  is  desired  to  relocate  the  defined  block. 
When  the  point  at  which  the  defined  block  is  to 
be  inserted  is  reached,  the  operator  then  oper- 
ates  two  controls  in  the  sequence  of:  move 
control  40;  insert  control  38.  Upon  completion  of  10 
this  sequence  of  control  operations,  playback  for 
review  or  transcription  will  delete  the  defined 
block  from  its  previous  location  and  cause  the 
defined  block  to  be  reproduced  at  the  new 
location  at  which  the  "move,  insert"  control  15 
sequence  was  made. 

If  at  any  point  during  a  control  instruction 
sequence,  the  dictator  changes  his  or  her  mind, 
cancel  control  46  will  eliminate  the  previously 
begun  control  sequence.  20 

Under  the  control  of  CPU  15  (Fig.  1)  an  illegal 
sequence  of  instruction  control  operations  will 
cause  an  appropriate  message  to  be  displayed  in 
display  37.  For  example,  if  delete  control  39  is 
operated,  indicating  the  beginning  point  of  a  25 
segment  to  be  deleted,  and  then  review  of  a 
segment  continues  until  an  end  point  is  reached, 
followed  by  an  operation  of  move  control  40  by 
the  operator,  a  message  will  be  displayed  in 
display  37  indicating  that  the  beginning  of  a  block  30 
for  deletion  has  previously  been  defined  and  that 
the  user  should  either  operate  end  control  45  to 
complete  the  deletion  process  or  cancel  control 
46  if  no  deletion  is  desired. 

Also,  operation  of  end  control  45  without  35 
previous  operation  of  one  of  keys  38,  39,  40,  or  41 
will  cause  a  message  to  be  displayed  in  display 
37  indicating  that  the  user  is  attempting  to  define 
the  end  of  a  dictation  segment  and  inquiring  (in 
abbreviated  terms)  whether  this  is  desired.  If  the  40 
operator  does  in  fact  wish  to  define  the  present 
location  of  the  reviewed  dictation  as  the  end  of  a 
piece  of  dictation,  a  second  operation  of  end  key 
45  causes  signals  to  be  sent  to  CPU  15  indicating 
that  the  dictator  has  completed  an  entire  piece  of  45 
dictation. 

Turning  now  to  Fig.  4,  a  more  detailed 
schematic  of  the  preferred  embodiment  of  the 
present  invention  is  shown.  Portions  of  Fig.  4 
which  correspond  directly  to  blocks  of  the  50 
diagram  of  Fig.  1  are  referenced  by  the  same 
numerals  and  elements  without  direct  corre- 
sponding  blocks  on  Fig.  1  are  indicated  by 
additional  reference  numerals. 

As  may  be  seen  from  Fig.  4,  each  of  dictate  55 
stations  16a  -  16h  is  connected  to  CPU  15  via  a 
three  line  control  bus  50a  -  50h,  respectively.  It 
may  also  be  seen  that  each  of  the  three  line 
control  buses  50  comprises  a  control  output  line 
51  for  carrying,  serially,  four  bit  words  indicative  60 
of  a  particular  one  of  the  controls  at  the  dictate 
station  which  has  been  operated. 

Lines  52  and  55  are  hand  shaking  lines  with  line 
52a  being  designated  as  a  request  flag  and  line 
55a  being  designated  as  an  acknowledge.  It  65 
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should  be  appreciated  that  line  52a  is  connected 
to  a  flag  within  dictate  station  16a  which  be- 
comes  set  when  a  new,  previously  unacknowl- 
edged,  instruction  control  has  been  operated  by 
the  operator  of  the  dictate  station.  When  CPU  15 
scans  to  line  52a  and  detects  that  the  flag  is  set, 
an  acknowledgement  instruction  is  sent  back 
from  the  CPU  along  line  55a  which  causes  the 
four  bit  word  identifying  the  newly  operated 
control  to  be  read  out  on  line  51a  and  also  clears 
the  request  flag  connected  to  line  52a.  Thus  it  will 
be  appreciated  that  the  preferred  embodiment 
only  transmits  control  signals  along  line  51a  when 
there  is  a  change  in  the  control  signal  presently 
being  provided  by  the  operator  of  the  dictate 
station.  In  the  absence  of  a  signal  condition  on 
the  request  flag  line  52a,  the  CPU  simply  moves 
on  to  the  next  one  of  lines  52  for  the  next 
succeeding  dictate  station  and  presumes  that  the 
previously  acknowledged  control  function  is  still 
being  provided  by  the  operator  of  the  dictate 
station. 

The  two-way  audio  communication  links  19a  - 
19h  are  shown  as  individual  audio  lines  in  Fig.  4. 
These  lines  are  connected  to  the  audio  input  and 
outputs  of  codec  56a  -  56h.  Each  of  codecs  56a  - 
56h  is  connected  to  sequencer  60  via  a  control 
bus  57  which  provides  control  signals  to  the 
codec  controlling  in  a  known  manner:  the  flow  of 
digital  signals  into  and  out  of  the  codec;  the  flow 
of  audio  signals  on  two  way  link  19;  and  timing 
controls  for  the  D  to  A  and  A  to  D  converters.  As 
may  be  seen  from  Fig.  4,  buses  50  from  dictate 
station  16  have  their  lines  52  and  55  directly 
connected  to  a  port  of  CPU  15  and  control  output 
lines  51  are  connected  to  a  four  bit  shift  register 
58  associated  with  the  respective  dictate  station 
acting  as  a  serial  to  parallel  converter  for  the 
control  words  on  line  51. 

The  outputs  of  shift  registers  58  are  provided  to 
a  four  bit  common  bus  61  to  an  input  port  of  CPU 
15.  Since  dictate  stations  16  are  scanned  by  CPU 
15  in  a  time  division  scheme,  only  one  four  bit 
control  word  will  be  present  on  bus  61  at  any 
given  time  and  therefore  all  control  output  lines 
51  from  dictate  stations  16  may  share  a  common 
four  bit  input  61  to  CPU  15. 

In  an  analogous  manner,  four  bit  bus  62 
accepts  outputs  from  four  bit  shift  register  78 
from  control  output  lines  71  from  transcribe 
stations  17.  Requests  flag  lines  72  and  acknowl- 
edge  lines  75  operate  in  the  same  manner  as  lines 
52  and  55,  respectively,  associated  with  dictate 
station  16.  Thus  it  will  be  appreciated  that  all 
changes  from  the  controls  operated  by  tran- 
scribers  at  transcriber  station  17  are  also  scanned 
in  a  time  division  arrangement  with  the  control 
signals  being  provided  on  a  common  input  bus  62 
to  CPU  15. 

An  asynchronous  data  link  is  provided  on  a 
single  line  65  to  a  UART  (not  shown)  interfaced 
with  CPU  15.  Line  65  has  eight  drops  denoted  66a 
-  66h  attached  thereto,  each  of  which  is  attached 
to  one  of  dictate  stations  16.  Line  65  is  used  to 
transmit  to  an  addressable  UART  in  each  of 
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dictate  stations  16a  -  16h  the  contents  for  display 
37  (Fig.  3)  to  provide  messages  to  the  users  of  the 
dictate  stations.  It  will  be  appreciated  that  the 
relatively  slow  transmission  via  a  single  line  to 
addressable  UARTs  with  each  of  dictate  stations  5 
16  may  be  accommodated  in  the  preferred 
embodiment  due  to  the  relative  infrequency  of 
communication  on  line  65. 

Turning  now  to  the  data  portions  of  the 
preferred  embodiment  which  carry,  process,  and  10 
store  digital  data  corresponding  to  digitized 
dictation  signals;  it  will  be  appreciated  that  each 
of  codecs  56  has  a  single  serial  data  line  67 
attached  thereto  which  is  connected  to  data 
multiplexer  68.  Multiplexer  68  has  a  three  bit  bus  15 
70  controlling  its  select  inputs  so  it  will  be 
appreciated  that  multiplexer  68  is  an  eight  line  to 
one  line  multiplexer  with  the  output  being 
provided  on  line  76. 

On  the  output  side  of  the  memory,  a  one  line  to  20 
sixteen  line  data  demultiplexer  80  provides  eight 
outputs  on  lines  69a  -  69h  to  the  digital  inputs  of 
codecs  56  and  eight  outputs  on  lines  79a  -  79h  as 
inputs  to  D  to  A  converters  63  associated  with 
transcribe  stations  17.  25 

Data  demultiplexer  80  has  a  select  input  port 
controlled  by  a  four  bit  bus  81  in  order  to  effect 
steering  of  the  data  from  input  line  82  to  one  of 
the  sixteen  output  lines  69  and  79. 

Referring  to  Figs.  2  and  4,  it  will  be  appreciated  30 
that  the  signals  on  control  buses  70  and  81 
operate  multiplexer  68  and  demultiplexer  80, 
respectively,  in  the  following  fashion.  During  the 
first  eight  time  slots  of  a  sample  period  as 
depicted  on  Fig.  2,  data  demultiplexer  80  will  be  35 
providing  eight  bit  digital  words  to  D  to  A 
converter  63  along  lines  79a  -  79h,  respectively. 
During  the  same  first  eight  time  slots,  multiplexer 
68  will  be  reading  outputs  from  lines  67a  -  67h 
onto  line  76.  40 

During  the  next  eight  time  slots,  multiplexer  68 
will  be  inactive  while  data  demultiplexer  80  will 
be  providing  eight  bit  words  along  lines  69a  -  69h 
to  the  digital  to  analog  sections  of  codec  56. 

In  tracing  digitized  signals  from  line  67  45 
provided  by  codec  56  in  response  to  spoken 
dictation  at  dictate  station  16,  it  is  to  be  under- 
stood  that  the  first  operation  on  the  serial  data  on 
line  76  is  a  serial  to  parallel  conversion  and  bit 
comparison  provided  by  block  85.  The  output  of  50 
block  85  appears  as  eight  bit  parallel  words  on 
bus  86  which  are  provided  as  inputs  to  buffer  87. 
The  output  of  buffer  87  is  provided  on  eight  bit 
bus  88  to  the  input  of  a  three  state  buffer  89,  the 
output  of  which  is  connected  to  a  data  input  bus  55 
90  as  an  input  to  RAM  array  1  1  . 

The  data  output  bus  from  RAM  array  11 
appears  as  91  in  Fig.  4.  Bus  91  is  connected  to  a 
comparator  92  which,  as  will  be  explained  further  60 
hereinbelow,  responds  each  eight  bit  word 
coming  out  of  bus  91  to  buffer  and  parallel-to- 
serial  converter  module  95  to  test  for  the  pres- 
ence  of  a  predetermined  jump  instruction  code. 
The  output  of  buffer  and  parallel-to-serial  con-  65 

verter  95  is  provided  serially  on  line  82  to  data 
demultiplexer  80. 

Buses  90  and  91  are  also  buffered  by  tristate 
buffers  94  and  96.  Additionally,  a  tristate  buffer  97 
is  connected  to  bus  90  which,  when  activated, 
will  provide  an  eight  bit  word  contained  in  a  one 
by  eight  bit  read  only  memory  98  designated 
"preset  jump". 

It  should  be  appreciated  that  read  only  mem- 
ory  98  is  best  embodied  by  a  series  of  dedicated 
lines  which  are  either  grounded  or  tied  to  a 
logical  one  voltage  level  in  order  to  provide  a 
particular  eight  bit  word  to  buffer  97. 

Tristate  buffers  89,  94  and  96  -  97  have  their 
tristate  control  inputs  controlled  by  a  four  bit  bus 
99,  the  state  of  which  is  the  output  of  a  four  bit 
latch  110.  Latch  110  latches  the  contents  of  a  four 
bit  bus  111  which  is  connected  to  CPU  15  upon 
receiving  an  appropriate  strobe  signal  on  line  112. 

It  will  be  appreciated  by  those  skilled  in  the  art 
that  the  control  word  on  bus  99  controls  which  of 
tristate  buffers  89,  94  and  96  -  97  are  active  and 
which  have  their  outputs  in  high  impedance  state 
so  as  to  control  the  flow  of  data  on  buses  90  and 
91. 

A  bidirectional  bus  115  connects  disk  memory 
112  to  buses  90  and  91.  Thus  it  will  be  appreciated 
that  the  tristate  buffers  under  control  of  latch  110 
determine  the  data  paths  among  buses  90,  91  and 
115.  For  example,  when  it  is  desired  to  write  data 
out  of  RAM  11  into  disk  memory  12,  buffer  94  will 
have  its  outputs  in  a  high  impedance  state  and 
buffer  96  will  have  its  outputs  in  a  low  impedance 
state  thus  connecting  bus  91  to  bus  115.  Similarly, 
when  more  data  is  needed  for  RAM  11  from  disk 
memory  12,  buffer  96  will  have  its  outputs  in  high 
impedance  state  and  buffer  94  will  be  activated 
to  connected  bus  115  to  bus  90.  Also  for  writing 
from  disk  memory  12  into  RAM  array  11,  buffers 
89  and  97  will  have  their  outputs  in  a  high 
impedance  state. 

As  noted  hereinabove,  one  of  the  unique 
features  of  the  present  invention  in  the  field  of 
dictation  is  the  provision  of  map  memory  40  and 
the  contents  thereof  provided  in  response  to 
operation  of  controls  at  dictate  station  16. 

Map  memory  40  contains  pairs  of  words,  each 
word  comprising  three  eight  bit  bytes,  which 
control  the  sequence  of  playback  to  dictate 
stations  16  and  transcribe  stations  17.  The  pre- 
ferred  embodiment  of  the  present  invention  uses 
the  following  arrangement  to  effect  a  change  of 
sequence  in  playback  to  the  listener  of  the 
recorded  digitized  speech  signals.  A  dedicated 
eight  bit  jump  code  is  defined  for  the  system.  In 
the  preferred  embodiment  the  dedicated  eight 
bit  jump  code  is  eight  binary  ones  (11111111)  and 
thus  corresponds  to  the  largest  positive  output  of 
the  analog  to  digital  converters  of  codecs  56. 

The  preferred  embodiment  operates  as  fol- 
lows.  At  any  point  in  the  recording  of  dictation  at 
which  any  other  digitized  sample  is  to  be  read 
out  other  than  the  next  sample  with  a  contiguous 
address  from  RAM  array  11,  the  eight  bit,  all  ones 
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jump  code  is  recorded  at  the  location  in  RAM 
memory  T1  at  which  the  jump  is  to  take  place.  It 
will  therefore  be  appreciated  that  if  the  jump 
code  occurs  as  an  output  of  one  of  codecs  56, 
one  bit  must  be  changed  before  the  word  is  5 
written  into  RAM  11  as  a  normal  digitized  sample. 

This  is  the  function  of  serial-to-parallel  and  bit 
comparator  85  which  will  be  explained  in 
connection  with  Fig.  5. 

Upon  detection  of  the  jump  code  by  com-  10 
parator  92  during  playback  of  digitized  samples,  a 
signal  is  sent  to  CPU  15  indicating  the  presence 
of  the  jump  code.  CPU  15  then  interrupts  the 
normal  sequence  of  playback  for  that  particular 
dictate  or  transcribe  station  and  scans  map  15 
memory  40  for  an  address  corresponding  to  the 
address  at  which  the  predetermined  jump  signal 
was  located.  Upon  detecting  such  an  address 
number  stored  in  map  memory  40,  the  second 
word  of  the  word  pair  having  said  address  as  the  20 
first  word  is  then  loaded  into  an  address  counter 
for  that  particular  piece  of  dictation,  thus  effect- 
ing  a  change  in  the  playback  sequence. 

Thus  it  will  be  appreciated  that  when  the 
predetermined  jump  code  is  detected  in  a  stream  25 
of  output  words  from  bus  91  by  comparator  92, 
CPU  15  will  scan  map  40  to  see  where  the  next 
sample  is  located  that  is  to  be  played  back  to  a 
particular  listening  station  listening  to  that  par- 
ticular  piece  of  dictation.  30 

Turning  now  to  Fig.  5,  a  preferred  embodiment 
of  serial-to-parallel  and  bit  comparator  85,  which 
prevents  the  inadvertent  recording  of  the  prede- 
termined  jump  signal,  is  shown.  The  eight  bit  35 
jump  signal  is  located  in  a  one  by  eight  read  only 
memory  114  which  corresponds  in  construction  to 
the  previously  describe  one  by  eight  read  only 
memory  98.  The  eight  bits  from  ROM  114  are 
provided  as  an  input  to  comparator  116  which  has  40 
as  its  other  input  the  parallel  outputs  of  an  eight 
bit  shift  register  117  having  as  its  serial  input  the 
data  stream  from  line  76. 

Line  83  as  shown  in  Fig.  5  corresponds  to  line 
83  shown  in  Fig.  4  and  will  be  understood  to  45 
include  a  positive  going  strobe  signal  for  writing 
the  parallel  outputs  of  an  eight  bit  shift  register 
118  into  eight  bit  buffer  87. 

It  is  to  be  understood  that  line  83  will  provide  a 
positive  going  strobe  signal  to  buffer  87  at  50 
appropriate  intervals  after  eight  bits  representing 
a  single  eight  bit  word  from  one  of  codecs  56  has 
been  written  into  shift  register  118.  It  follows 
therefrom  that  another  eight  bit  word  will,  at  the 
time  that  line  83  provides  a  strobe,  be  present  in  55 
eight  bit  shift  register  117.  It  should  be  under- 
stood  that  lines  providing  clocking  signals  to  shift 
registers  117  and  118  are  not  shown. 

From  Fig.  5  it  will  be  appreciated  that,  at  any  60 
time  the  contents  of  shift  register  117  is  the 
predetermined  jump  instruction  resident  in  eight 
bit  ROM  114,  the  equal  output  119  of  comparator 
116  will  be  a  logical  one.  It  may  further  be 
appreciated  that  the  positive  going  strobe  on  line  65 

83  which  occurs  at  the  time  a  complete  eight  bit 
word  is  resident  in  both  of  shift  registers  117  and 
118  occurs,  the  clock  input  for  positive  edge 
triggered  JK  flip-flop  120  will  also  be  strobed. 
Since  the  asserted  form  of  the  output  on  line  119 
is  provided  to  the  J  input  and  the  negated  form 
of  line  119  is  provided  to  the  K  input  of  flip-flop 
120,  flip-flop  120  will  be  set  only  upon  detection 
of  the  presence  of  the  predetermined  jump  code 
in  shift  register  117  at  the  time  that  a  strobe  is 
provided  on  line  83.  Under  this  condition,  it  is  to 
be  understood  that  the  word  present  in  shift 
register  117  represents  a  normal  occurrence  of 
the  predetermined  jump  code  on  line  76  from  one 
of  codecs  56. 

When  this  condition  is  detected  under  the 
circumstances  set  forth  above,  the  output  of  flip- 
flop  120  goes  to  a  logical  one. 

When  the  output  of  flip-flop  120  is  a  logical 
one,  an  RC  network  comprising  resistor  125  and 
capacitor  126  attached  to  the  base  of  transistor 
121  begins  to  drive  transistor  121  into  saturation. 
It  is  to  be  understood  that  the  time  constant  for 
the  combination  of  resistor  125  and  capacitor  126 
is  selected  so  that  transistor  121  will  not  saturate 
during  the  strobe  on  line  83  which  initially  sets 
flip-flop  120.  However,  during  the  writing  of  the 
next  eight  bits  into  shift  registers  117  and  118, 
transistor  121  will  become  saturated  pulling  line 
122  to  a  logical  zero  level. 

Under  these  conditions,  the  word  then  present 
in  shift  register  118  which  will  be  understood  to 
represent  the  occurrence  of  the  predetermined 
jump  code.  This  word  will  be  strobed  into  buffer 
87  but  the  basic  ground  condition  on  line  122  will 
complement  the  least  significant  bit,  thus 
preventing  writing  of  the  all  ones  predetermined 
jump  code  into  buffer  87.  Assuming  that  the  next 
word  in  shift  register  117  is  not  the  prede- 
termined  jump  code,  flip-flop  120  will  be  cleared 
upon  the  same  occurrence  of  the  strobe  on  line 
83  which  writes  the  11111110  word  into  buffer  87 
and  thus  capacitor  126  will  have  ample  time  to 
discharge  prior  to  the  next  strobe  on  line  83 
writing  the  next  word  into  buffer  87. 

Thus  it  will  be  appreciated  that  the  serial-to- 
parallel  and  bit  comparator  85  shown  in  Fig.  5 
prevents  the  inadvertent  writing  of  the  prede- 
termined  jump  code  into  RAM  array  11  if  the 
predetermined  jump  code  occurs  as  an  output  of 
one  of  codecs  56. 

Turning  now  to  Fig.  6A,  the  structure  of 
memory  map  40  will  be  explained. 

It  should  first  be  understood  that  within  the 
preferred  embodiment,  each  piece  of  dictation 
which  is  defined  as  a  unitary  piece  of  dictation  is 
limited  to  approximately  thirty  minutes.  It  will 
thus  be  appreciated  that  at  a  sampling  rate  of 
eight  kilohertz  each  so-defined  thirty  minute 
piece  of  dictation  may  occupy  approximately  14.4 
megabytes  of  eight  bit  memory. 

Thus  it  is  to  be  understood  that  twenty-four 
bits  are  required  to  define  an  address  within  each 
thirty  minute  piece  of  dictation. 

Therefore,  within  any  given  piece  of  dictation, 
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three  eight  bit  bytes  are  sufficient  to  define  an 
address. 

Fig.  6A  shows  the  basic  map  memory  format  of 
a  word  pair  in  the  map  memory  defining  a 
change  of  sequence  in  response  to  detection  of  5 
the  predetermined  jump  code  in  RAM  array  11. 
As  may  be  seen  from  Fig.  6A,  the  first  word  127  of 
a  word  pair  in  the  memory  map  format  comprises 
three  eight  bit  bytes  denoting  the  address  within 
the  particular  piece  of  dictation  at  which  the  10 
predetermined  jump  code  is  located.  The  second 
three  byte  word  128  of  the  word  pair  in  the  map 
memory  denotes  the  address  which  is  to  be 
loaded  into  the  address  counter  for  that  par- 
ticular  piece  of  dictation  for  the  next  sample  to  15 
be  reproduced  after  the  address  at  which  the 
predetermined  jump  code  was  encountered.  Thus 
it  will  be  appreciated  that  the  map  memory 
format  comprises  a  word  pair,  each  word  com- 
prising  three  eight  bit  bytes.  The  first  word  of  the  20 
pair  denotes  the  address  of  the  predetermined 
jump  code  and  the  second  word  denotes  the 
address  to  be  jumped  to  during  the  playback 
sequence  for  a  particular  piece  of  dictation. 

Turning  next  to  Fig.  6B,  the  writing  of  word  25 
pairs  into  map  memory  40  in  response  to  operat- 
ion  of  control  instruction  keys  38  -  43  and  45 
shown  in  Fig.  3  will  now  be  explained.  On  Fig.  6B, 
the  far  lefthand  column  contains  a  block  rep- 
resentation  of  a  portion  of  RAM  array  11  which  30 
may  also  include  portions  of  disk  memory  12 
containing  segments  of  dictation.  The  next 
righthand  column  denotes  the  addresses  within 
the  particular  piece  of  dictation  which  contain  the 
predetermined  jump  code.  The  next  righthand  35 
column  shows  the  instruction  sequence  corre- 
sponding  to  the  sequence  of  operation  of  the 
control  key  shown  in  Fig.  3,  and  the  far  righthand 
column  represents  the  word  pairs  stored  within 
map  memory  40.  40 

Deletion 
Turning  now  to  the  upper  portion  of  Fig.  6B,  the 

code  generated  in  map  memory  40  in  response  to 
the  deletion  instruction  sequence  is  shown.  The  45 
represented  operation  is  deletion  of  a  portion  of 
dictation  contained  in  addresses  n  through  n  +  k 
in  response  to  the  shown  instruction  sequence  of 
operating  delete  key  39  (Fig.  3)  when  dictation 
has  been  reviewed  to  location  n  (within  the  50 
particular  piece  of  dictation),  followed  by  review 
to  location  n  +  k,  where  end  key  45  is  operated. 

As  may  be  seen  from  Fig.  6B,  the  operation  of 
delete  key  39  when  the  address  counter  for  the 
particular  piece  of  dictation  is  pointing  to  address  55 
n,  loads  the  predetermined  jump  instruction  into 
address  n  as  well  as  loading  address  n  as  the  first 
word  of  one  of  the  map  word  pairs.  After  review 
has  occurred  to  location  n  +  k,  operation  of  end 
key  45  loads  the  address  n  +  k  as  the  second  60 
word  of  the  word  pair  of  map  memory  40 
corresponding  to  this  particular  deletion. 

Thus  it  will  be  appreciated  that  during  playback 
of  the  block  129  of  memory  representing  this 
particular  piece  of  dictation,  the  predetermined  65 

jump  code  will  be  detected  by  comparator  92 
(Fig.  4)  at  location  n.  When  this  occurs,  CPU  15 
will  go  to  the  map  memory  40  and  search  until  it 
finds  the  particular  word  pair  having  a  first  word 
corresponding  to  location  n.  Upon  locating  this 
word  pair,  address  n  +  k  will  be  loaded  into  the 
address  counter  for  the  particular  piece  of 
dictation  and  thus  the  portion  of  previously 
recorded  dictation  lying  between  memory  loc- 
ations  n  and  n  +  k  will  be  skipped,  thus 
effectively  deleting  same  from  the  playback 
sequence. 

Move 
In  the  middle  of  Fig.  6B  the  instruction 

sequence  and  a  block  diagram  representing  the 
memory  for  a  particular  piece  of  dictation  is 
shown  for  a  move  instruction  which  corresponds 
to  moving  a  block  of  dictation  located  between 
addresses  n  and  n  +  k  to  location  m.  As  may  be 
seen  from  Fig.  6B,  a  completed  move  instruction 
generates  three  word  pairs  in  map  memory  40.  It 
is  to  be  understood  that  initial  operation  of  move 
key  40  (Fig.  3)  sets  aside  appropriate  space  in 
map  memory  40  for  three  word  pairs.  Upon 
review  of  dictation  to  location  n  followed  by 
operation  of  move  key  40,  the  address  of  location 
n  is  loaded  into  the  first  word  of  the  first  word 
pair  of  the  three  word  pair  segment  shown  and  n 
-i-  1  is  loaded  into  the  second  word  of  the  second 
word  pair  in  map  memory  40. 

After  the  dictator  has  reviewed  portions  of 
dictation  past  address  n,  the  dictator  will  come  to 
address  n  +  k  which  he  or  she  wishes  to  define 
as  the  end  of  the  block  to  be  moved.  As  may  be 
seen  from  Fig.  6,  operation  of  end  key  45  at  this 
point  causes  address  n  +  k  to  be  loaded  into  the 
first  word  of  the  third  word  pair  and  address  n  + 
k  +  1  to  be  loaded  as  the  second  word  of  the 
first  word  pair. 

As  explained  hereinabove,  subsequent  to 
defining  the  block  to  be  moved  by  operation  of 
the  move  and  end  keys,  the  dictator  may  then 
scan  the  dictation  for  the  address  m  at  which  it  is 
desired  to  insert  the  previously  defined  block.  As 
shown  diagrammatically  in  Fig.  6B,  address  m  is 
subsequent  to  address  n  +  k,  but  is  to  be 
understood  that  the  defined  block  may  also  be 
moved  to  a  previous  address  by  a  "rewinding" 
into  a  previously  recorded  portion  of  dictation. 
When  the  address  m  has  been  selected  at  which 
the  defined  block  is  to  be  inserted,  operation  of 
keys  move  and  insert  sequentially  generates  the 
remaining  two  words  for  the  three  word  pairs  in 
map  memory  40.  As  is  shown  in  Fig.  6B,  address 
m  is  loaded  as  the  first  word  of  the  second  word 
pair  and  address  m  +  1  is  loaded  at  the  third 
word  of  the  last  word  pair. 

In  examining  Fig.  6,  it  will  now  be  appreciated 
the  sequence  in  which  dictation  will  be  re- 
produced  for  review  or  transcription  in  response 
to  the  three  word  pairs  for  a  move  instruction 
shown  in  Fig.  6B.  Assume  in  the  example  that 
address  m  is  subsequent  to  address  n  +  k  in  the 
normal  addressing  order  of  the  system.  Upon 
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reproduction,  digitized  samples  will  be  read  out 
until  address  is  located  which  contains  the 
predetermined  jump  code.  Upon  searching 
through  memory  map  40,  CPU  15  locates  the  first 
word  pair  associated  with  this  move  instruction  5 
and  loads  address  n  +  k  +  1  and  continues 
sequential  reproduction  of  digitized  samples. 
Thus,  the  first  word  pair  for  the  move  instruction 
shown  in  Fig.  6B  causes  the  defined  block  to  be 
skipped  when  first  encountered.  Note  also  that  10 
address  n  +  k  which  also  contains  the  prede- 
termined  jump  code  was  initially  skipped  since 
the  jump  from  address  n  was  to  address  n  +  k  + 
1. 

Reproduction  continues  until  address  m  is  15 
reached  at  which  another  predetermined  jump 
code  is  located.  Going  to  the  map,  the  second 
word  pair  indicates  that  when  address  m  is 
reached,  address  n  +  1  should  be  loaded  for  the 
next  sequential  segment  of  dictation  to  be  re-  20 
produced  and  thus,  the  moved  block  is  provided 
to  the  dictator  for  review  or  the  transcriber  for 
transcription.  Upon  reaching  address  n  +  k 
where  another  jump  code  is  located,  the  last 
word  pair  for  the  move  instruction  shown  in  Fig.  25 
6B  causes  the  order  of  reproduction  to  jump  to 
address  n  +  1  thus  continuing  normal  sequential 
reproduction. 

It  will  be  appreciated  by  those  skilled  in  the  art 
that  while  the  sequence  will  be  different,  the  net  30 
result  of  moving  a  block  of  dictation  between 
addresses  n  and  n  +  k  to  a  new  location  m  will 
operate  in  the  same  manner  if  address  m  actually 
precedes  the  moved  block,  n  through  n  +  k. 
Under  these  circumstances  the  first  jump  code  35 
encountered  would  be  the  jump  code  at  address 
m  which  would  transfer  the  sequence  to  address 
n  +  1  (second  word  pair)  and  thus  begin 
reproduction  of  the  moved  block  at  the  location 
m.  When  the  next  jump  code  at  address  n  +  k  is  40 
reached,  the  reproduction  sequence  jumps  to 
address  m  +  1  thus  continuing  normal  sequential 
reproduction  after  the  moved  block  has  been 
reproduced.  Finally,  the  jump  code  at  address  n 
will  be  reached  and  the  block  will  be  skipped  to  45 
address  n  +  k  +  1.  Thus  it  will  be  seen  that  the 
same  map  word  pairs  shown  in  Fig.  6B  for  a  move 
instruction  sequence  cause  proper  transfer  of 
reproduction  sequence  without  regard  to  whet- 
her  the  actual  address  m  to  which  the  block  n  50 
through  n  +  k  is  moved  precedes  or  follows  the 
actual  location  of  the  block  in  memory  in  the 
normal  addressing  scheme. 

Insert  55 
In  the  lower  portion  of  Fig.  6B,  the  instruction 

sequence  and  the  map  word  pairs  for  an  insert 
operation  are  shown.  An  insertion  of  a  block  of 
dictation  to  be  generated  at  addresses  n  through 
n  +  k  at  an  address  m  in  a  segment  of  previously  60 
recorded  dictation  is  illustrated. 

Assume  that  the  dictator  has  reviewed  dict- 
ation  until  point  m  is  reached  at  which  point  it  is 
desired  to  make  an  insertion  to  the  previously 
recorded  dictation.  Note  than  an  insert  operation  65 

generates  two  map  word  pairs  in  map  memory 
40.  At  location  m  insert  key  38  (Fig.  3)  is  operated 
and  the  system  loads  address  m  as  the  first  word 
of  the  first  word  pair  and  address  m  +  1  as  the 
second  word  of  the  second  word  pair.  Upon 
receipt  of  an  initial  insert  instruction,  the  CPU 
obtains  an  address  n  from  the  memory  controller 
indicating  that  beginning  at  address  n,  there  is  an 
available  block  of  memory  for  the  recording  of 
dictation.  The  obtaining  of  address  n  from  the 
memory  controller  by  the  CPU  also  causes 
address  n  to  be  loaded  as  the  second  word  of  the 
first  word  pair.  The  dictator  proceeds  to  dictate 
the  insert  which  is  located  at  address  n  and 
subsequent  sequential  addresses.  When  the 
insert  is  completed  at  address  n  +  k,  end  key  45 
(Fig.  3)  is  operated  and,  in  response  thereto, 
address  n  +  k  is  loaded  as  the  first  word  of  the 
second  word  pair. 

From  the  foregoing  description  of  how  repro- 
duction  sequences  are  altered  in  response  to  the 
map  word  pairs  and  map  memory  40,  it  will 
apparent  that  upon  reaching  address  m  at  which 
the  predetermined  jump  code  is  located,  the 
listener  will  immediately  begin  to  hear  the  newly 
dictated  insert  beginning  at  address  n.  When 
address  n  +  k  is  reached,  at  which  a  second 
occurrence  of  the  predetermined  jump  code  is 
located,  transfer  of  the  sequence  is  back  to  m  + 
1  and  thus  the  listener  hears  an  uninterrupted 
sequence  of  reproduced  dictation  comprising: 
the  portion  of  recorded  dictation  up  to  address 
m;  the  newly  dictated  insert  between  n  and  n  + 
k,  followed  by  the  remainder  of  the  prerecorded 
dictation  beginning  at  m  +  1. 

Turning  next  to  Fig.  7,  the  response  of  the 
preferred  embodiment  to  the  recording  of 
instructions  by  the  dictator  is  illustrated.  It  is  to 
be  understood  that  for  each  piece  of  dictation 
defined  by  the  memory  controller,  a  two  word 
instruction  stack  is  provided  in  map  memory  40  of 
which  each  word  consists  of  three  eight  bit  bytes 
corresponding  to  an  address  within  the  particular 
piece  of  dictation.  As  is  illustrated  in  Fig.  7,  the 
recording  of  an  instruction,  similar  to  an  insert 
operation  generates  two  map  word  pairs  in  the 
map  memory  40. 

The  map  word  pairs  are  used  to  both  skip  the 
instruction  during  normal  reproduction  of  the 
dictation  and  to  insure  the  above  noted  last-in- 
first-out  (LIFO)  reproduction  of  all  the  instruc- 
tions  in  a  piece  of  dictation  as  the  first  recorded 
segments  heard  by  the  transcriber  when 
transcription  of  any  piece  of  dictation  begins. 

The  two  word  instruction  stack  illustrated  in  the 
middle  column  of  Fig.  7  shall  be  understood  to  be 
a  push  down  stack,  as  illustrated,  and  it  is  loaded 
by  the  following  rule.  Upon  beginning  a  piece  of 
dictation,  a  starting  address  as  illustrated  at 
block  130  is  provided  by  the  memory  controller  as 
a  starting  address  for  that  particular  piece  of 
dictation.  As  noted  hereinabove,  an  instruction 
may  be  recorded  at  any  point  in  the  dictation  by 
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operation  of  instruction  (INSTR)  key  41  (Fig.  3), 
dictating  the  instruction,  and  then  operating  end 
key  45. 

The  loading  of  the  two  word  instruction  stack 
for  a  piece  of  dictation  is  as  follows,  at  any  given  5 
address  m  at  which  instruction  control  41  is 
operated,  address  m  +  1  is  loaded  into  the  top  of 
the  stack  and  the  word  formerly  in  the  top  of  the 
stack  is  pushed  down.  It  s  to  be  further  under- 
stood  that  upon  beginning  reproduction  of  any  10 
piece  of  dictation  by  a  transcriber,  the  starting 
address  for  the  reproduction  sequence  is  always 
obtained  from  the  top  word  in  the  stack.  It  is  to 
be  understood  that  if  cancel  key  46  is  operated 
after  instruction  key  41  has  been  operated,  the  15 
stack  pops  back  up  to  retain  its  previous 
configuration.  Thus  it  will  be  appreciated  that  the 
memory  is  arranged  so  that  a  third  word  of  the 
stack  is  present  at  the  bottom  but,  is  not  illus- 
trated  in  Fig.  7  for  the  sake  of  clarity.  The  only  20 
use  made  of  the  third  word  in  the  instruction 
stack  is  to  retain  the  previous  second  word  in  the 
event  an  instruction  is  begun  and  cancelled  prior 
to  operation  of  end  key  45. 

What  is  illustrated  in  Fig.  7  is  a  block  of  25 
dictation  containing  three  instructions.  The 
instructions  appear  between  addresses  m  and 
m',  n  and  n',  and  p  and  p'.  As  is  shown  in  the 
second  from  the  lefthand  column  of  Fig.  7,  the 
above  noted  addresses  (which  are  the  addresses  30 
at  which  the  insert  and  end  keys  are  operated) 
each  contain  the  predetermined  jump  code.  From 
the  illustration  of  Fig.  7  it  will  be  appreciated  that 
in  a  very  simple  operation  of  generating  two  map 
word  pairs  and  operating  the  two  word  instruc-  35 
tion  stack  as  described  hereinabove,  the  LIFO 
reproduction  of  all  of  the  instructions  at  the 
beginning  of  dictation  playback  is  accomplished. 
Upon  operation  of  the  instruction  key  for  the  first 
time  at  address  m,  the  jump  code  is  written  into  40 
address  m,  address  m  +  1  is  loaded  into  the  top 
of  the  instruction  stack  pushing  down  the  starting 
address  defining  the  beginning  of  the  dictation 
segment,  and  address  m  is  loaded  as  the  first 
word  of  the  first  word  pair.  45 

Upon  completing  the  instruction  at  point  m', 
operation  of  end  key  45  causes  address  m'  to  be 
written  as  the  first  word  of  the  second  word  pair, 
m'  +  1  is  written  as  the  second  word  of  the  first 
word  pair,  and  the  bottom  of  the  two  word  50 
instruction  stack  (which  now  contains  the  starting 
address)  is  written  as  the  second  word  of  the 
second  word  pair. 

As  dictation  commences,  the  dictator  reaches 
a  second  point  at  address  n  at  which  it  is  desired  55 
to  provide  a  second  instruction.  Operation  of 
instruction  key  41  (Fig.  3)  at  address  n  loads 
address  n  +  1  into  the  top  of  the  stack  and 
address  as  the  first  word  of  the  first  word  pair. 
Upon  completion  of  the  instruction  at  n',  operat-  60 
ion  of  end  key  45  writes  the  predetermined  jump 
code  at  location  n',  causes  address  n'  +  1  to  be 
written  as  the  second  word  of  the  first  word  pair, 
and  address  n'  as  the  first  word  of  the  second 
word  pair.  Also  in  response  to  the  operation  of  65 

the  end  key,  the  bottom  word  in  the  instruction 
stack  (m  +  1)  is  loaded  as  the  second  word  of 
the  second  word  pair. 

Following  the  two  previous  examples,  it  will  be 
appreciated  that  the  recording  of  an  instruction 
between  locations  p  and  p'  generates  the  two 
word  pairs  shown  in  the  bottom  righthand 
portion  of  Fig.  7  and  leaves  the  instruction  stack 
in  the  state  shown. 

Recalling  that  the  top  word  in  the  instruction 
stack  is  always  the  first  address  for  the  repro- 
duction  sequence,  it  will  now  be  appreciated  that 
when  transcription  is  begun,  the  instructions  will 
be  reproduced  in  the  reverse  order  in  which  they 
were  generated  and  then  the  normal  dictation 
will  begin  to  be  reproduced.  From  Fig.  7  it  will  be 
appreciated  that  the  reproduction  sequence 
begins  at  address  p  +  1  since  this  is  the  top  word 
in  the  instruction  stack.  Thus  the  flat  segment  of 
recorded  dictation  reproduced  is  the  last  gener- 
ated  instruction. 

When  address  p'  is  reached  the  predetermined 
jump  code  causes  the  normal  scanning  of  the 
map  to  take  place.  As  may  be  seen  from  the  map 
word  pairs  column  of  Fig.  7,  the  jump  code  at 
address  p'  points  to  address  n  +  1  and  thus  the 
second  instruction  is  reproduced  to  the  tran- 
scriber.  Reproduction  of  the  second  instruction 
continues  until  address  n'  is  reached  at  which 
point  a  second  search  of  the  map  proceeds.  The 
word  pair  having  n'  as  its  first  element  points  to 
address  m  +  1  and  thus  the  first  instruction  is 
reproduced  as  the  third  element  of  dictation 
heard  by  the  transcriber.  It  will  therefore  be 
appreciated  that  the  instructions  illustrated  in  Fig. 
7  are  in  fact  reproduced  on  the  last-in-first-out 
basis. 

Consider  now  that  the  transcriber  proceeds 
with  listening  of  dictation  through  the  end  of  the 
first  instruction  m'.  The  predetermined  jump  code 
at  address  m'  is  encountered  and  the  map 
memory  points  to  the  starting  address.  Thus,  the 
normally  dictated  segments  of  dictation  become 
audible  to  the  transcriber.  When  address  m  is 
reached  after  the  first  portion  of  the  normal 
recorded  dictation  is  heard,  the  jump  code  is 
encountered  and  the  map  is  searched  until  it 
finds  the  word  pair  pointing  to  address  m'  +  1 
which  skips  the  first  instruction  during  this 
portion  of  the  playback  sequence.  Thus  the 
second  block  of  dictation  will  be  reproduced  in  a 
normal  fashion  until  address  n  is  reached  which 
contains  the  jump  code.  The  map  memory  points 
from  address  n  to  address  n'  +  1  and  thus  skips 
the  second  instruction.  In  a  similar  manner,  the 
instruction  between  addresses  p  and  p'  is  also 
skipped  and  therefore  once  the  instructions  have 
been  reproduced  in  a  LIFO  fashion  at  the 
beginning  of  transcription,  they  are  skipped 
during  subsequent  reproduction  of  the  normal 
recorded  dictation. 

From  the  foregoing  description  it  should  be 
appreciated  that  when  the  dictator  uses  an 
embodiment  of  the  present  invention,  that  an  end 
of  dictation  segment  signal  may  be  selectively 
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provided  in  a  conventional  manner  from  a  dictate 
station  (not  shown).  This  will  cause  a  jump  signal 
to  be  written  at  the  location  corresponding  to  the 
end  of  the  segment  of  dictation,  for  example,  a 
complete  letter,  and  a  word  pair  to  be  written  5 
into  memory  map  40  indicating  that  the  jump 
from  this  position  should  go  to  a  routine  for 
generating  a  tone  or  other  indication  to  the 
transcriber  that  the  end  of  the  present  piece  of 
dictation  has  been  reached.  Also  this  will  stop  10 
sequential  addressing  of  the  memory. 

Furthermore,  from  what  is  shown  in  the 
foregoing  portions  of  this  specification,  it  will  be 
apparent  that  it  is  desirable  to  write  a  prede- 
termined  code  which  may  be  considered  a  15 
"reverse  jump  code"  at  locations  corresponding 
to  the  second  elements  of  the  map  word  pairs 
shown  in  Fig.  6B.  When  these  are  encountered 
when  the  dictator  is  providing  a  signal  corre- 
sponding  to  a  conventional  rewind  signal,  the  20 
sequence  of  addresses  in  the  address  counter 
will  be  augmented  according  to  jumping  from  the 
second  element  of  each  map  word  pair  to  the 
first  element  of  each  map  word  pair  so  that  the 
reverse  sequence  indicated  by  the  map  word  25 
pairs  will  be  followed. 

From  the  foregoing  it  will  be  appreciated  that 
the  preferred  embodiment  of  the  present  inven- 
tion  accomplishes  the  objects  set  forth 
hereinabove  by  providing  a  dictation  system  in  30 
which  a  control  means  enables  the  originator  of 
dictation  to  change  the  recorded  dictation  that 
can  subsequently  be  heard  as  final  dictation  by  a 
transcriber,  the  control  means  being  selectively 
operable  by  the  originator  in  connection  with  the  35 
originator  listening  to  a  portion  of  recorded 
dictation  to  cause  the  portion  to  be  deleted  from 
the  final  dictation,  to  be  replaced,  preceded,  or 
followed  by  new  dictation  of  the  same  or 
different  length  in  the  final  dictation,  or  to  be  40 
placed  in  a  new  location  relative  to  other  portions 
of  the  recorded  dictation  in  the  final  dictation. 

In  particular,  it  will  be  appreciated  that  to 
enable  a  portion  of  recorded  dictation  to  be 
deleted  from  the  final  dictation  the  transcriber  45 
can  hear,  the  dictation  system  includes  an 
arrangement  for  reproducing  an  audio  output 
from  a  sequence  of  recorded  signals  including  a 
first  signal  and  a  last  signal.  The  system  includes 
a  selectively  operable  control  means  for  50 
providing  another  mode  of  operation  in  which  the 
system  will  reproduce  audio  output  from  a 
different  sequence  of  recorded  signals  between 
the  times  the  first  signal  and  the  last  signal  are 
reproduced  where  the  times  for  reproducing  the  55 
sequences  are  different. 

It  will  further  be  appreciated  that  the  present 
invention  provides  a  dictation  recording  and 
transcribing  system  in  which  the  final  dictation 
heard  by  the  transcriber  is  reproduced  in  a  60 
continguous,  but  rearranged,  sequence  from  the 
sequence  in  which  the  recorded  dictation  was 
provided  by  storing  recorded  dictation  signals  in 
an  addressable  memory  array  and  using  an 
address  counter  for  storing  digitized  forms  of  the  65 
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signals  provided  by  the  originator  in  a  first 
sequence  of  addresses,  and  further  including  a 
controller  having  a  memory  map  selectively 
operable  for  storing  a  first  jump  code  at  a 
particular  address  N  in  the  control  map,  and  also 
for  providing  a  first  pointing  vector  stored  in  the 
control  map  in  response  to  selective  operation  of 
an  insert  control.  It  will  be  appreciated  that  the 
system  further  stores  a  second  sequence  of 
digitized  forms  of  the  signals  provided  by  the 
originator  in  a  second  sequence  of  addresses  in 
the  memory  array,  all  the  addresses  being 
different  from  the  first  (original)  sequence,  and 
the  controller  is  responsive  to  store  a  second 
jump  code  at  a  last  address  at  the  end  of  the 
second  sequence  in  the  memory  array  and  to 
provide  a  second  pointing  vector  in  the  control 
map  in  response  to  a  selectively  operable  end  of 
insert  signal. 

The  disclosed  apparatus  is  responsive  to  the 
two  above-mentioned  pointing  vectors  to  jump 
the  reproduced  sequence  for  final  dictation  heard 
by  the  transcriber  between  the  first  signal  at 
addres  N  and  the  last  signal  at  address  N  +  1  to 
provide  the  reproduced  audio  form  of  the  final 
dictation. 

Claims 

1.  A  dictation  recording  and  transcribing 
machine,  including 

a  set  of  controls  (16)  selectively  operable  for 
providing  a  record  signal,  a  playback  signal,  an 
insert  signal  and  an  end  of  insert  signal; 

an  analog  to  digital  converter  (18)  for  providing 
digital  output  signals  in  response  to  input  analog 
dictation  signals; 

an  addressable  memory  (11)  for  storing  said 
digital  output  signals  as  stored  digital  signals  in 
response  to  said  record  signal,  and  for  providing 
said  stored  digital  signals  in  response  to  said 
playback  signal; 

a  digital  to  analog  converter  (28)  for  providing 
analog  dictation  signals  in  response  to  being 
provided  stored  digital  signals  by  said  ad- 
dressable  memory  (11); 

a  controller  (15)  including  an  address  counter 
(34)  for  controlling  accessed  addresses  of  said 
addressable  memory  (11);  and 

a  control  map  (40)  being  used  for  storing 
pointing  vectors,  the  improvement  characterized 
by: 

said  pointing  vectors  comprising  a  first  address 
signal  (127)  corresponding  to  the  count  of  said 
address  counter  (34)  at  the  time  of  occurrence  of 
said  insert  signal  and  a  second  address  signal 
(128)  corresponding  to  a  beginning  address  of  an 
available  portion  of  said  addressable  memory 
(1  1  )  for  storing  a  dictation  insert; 

said  controller  (15)  being  responsive  to  said 
occurrence  of  said  insert  signal  and  said  end  of 
insert  signal  to  provide  a  predetermined  digital 
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jump  signal  and  to  record  said  predetermined 
digital  jump  signal  at  the  address  of  said  ad- 
dressable  memory  (11)  corresponding  to  said  first 
address  signal  (127),  and  to  store  said  first 
address  signal  (127)  together  with  a  second 
address  signal  (128)  defined  during  the  creation 
of  said  insert  or  end  of  insert  signal  in  said 
control  map  (40)  as  portions  of  one  of  said 
pointing  vectors;  and 

said  controller  (15)  being  further  responsive  to 
said  playback  signal  to  provide  a  sequence  of 
stored  digital  signals  to  said  digital  to  analog 
converter  (28)  and,  responsive  upon  detection  of 
said  predetermined  digital  jump  signal  in  said 
addressable  memory  (11)  at  an  address  corre- 
sponding  to  said  first  address  signal  (127)  to 
respond  to  said  pointing  vector  and  to  provide  a 
sequence  of  stored  digital  signals  from  said 
addressable  memory  (11)  to  said  digital  to  analog 
converter  (28)  beginning  at  the  address  defined 
by  said  second  address  signal  (128)  stored  in  said 
pointing  vector. 

2.  A  dictation  recording  and  transcribing 
machine  as  defined  in  claim  1  further  character- 
ized  by: 

said  set  of  controls  (16)  including  a  control  to 
provide  a  delete  signal  (39)  and  an  end  of 
deletion  signal  (45); 

said  controller  storing  said  first  address  signal 
(127)  in  said  control  map  (40)  and  said  prede- 
termined  digital  jump  signal  at  an  address  of  said 
addressable  memory  (11)  both  the  first  address 
signal  (127)  and  the  address  being  equal  to  the 
count  in  said  address  counter  (34)  at  the  time  of 
occurrence  of  said  delete  signal;  and 

said  controller  stores  the  count  of  said  address 
counter  (34)  as  said  second  address  signal  (128) 
in  response  to  a  subsequent  occurrence  of  said 
end  of  deletion  signal. 

d'adresse  (34)  destine  a  controler  les  adresses  de 
la  memoire  adressable  (11)  auxquelles  on  accede, 
et 

une  carte  de  commande  (40)  utilisee  pour 
stocker  des  vecteurs  de  pointage, 

dispositif  caracterisee  en  ce  que:  ces  vecteurs 
de  pointage  comprenant  un  premier  signal  d'a- 
dresse  (127)  correspondant  au  comptage  du 
compteur  d'adresse  (34)  au  moment  de  I'appari- 
tion  du  signal  d'insertion,  et  un  second  signal 
d'adresse  (128)  correspondant  a  I'adresse  de 
debut  d'une  partie  disponible  de  la  memoire 
adressable  (11)  pour  stocker  un  texte  d'insertion 
dicte; 

le  controleur  (15)  repond  a  I'apparition  du 
signal  d'insertion  et  du  signal  de  fin  d'insertion 
pour  fournir  un  signal  de  saut  numerique  prede- 
termine  et  pour  enregistrer  ce  signal  de  saut 
numerique  predetermine  a  I'adresse  de  la  me- 
moire  adressable  (11)  correspondant  au  premier 
signal  d'adresse  (127),  et  pour  stocker  ce  premier 
signal  d'adresse  (127)  avec  un  second  signal 
d'adresse  (128)  definis  pendant  la  creation  du 
signal  d'insertion  ou  de  fin  d'insertion  dans  la 
carte  de  commande  (40),  comme  des  parties  de 
I'un  des  vecteurs  de  pointage;  et  le  controleur 
(15)  repond  en  outre  au  signal  de  lecture  pour 
fournir  une  sequence  de  signaux  numeriques 
stockes  au  convertisseur  numerique-analogique 
(28),  et  repond  a  la  detection  du  signal  de  saut 
numerique  predetermine  stocke  dans  la  memoire 
adressable  (11)  a  une  adresse  correspondant  au 
premier  signal  d'adresse  (127),  pour  repondre  au 
vecteur  de  pointage  et  pour  fournir  une  sequence 
de  signaux  numeriques  stockes  provenant  de  la 
memoire  adressable  (11),  au  convertisseur  nu- 
merique-analogique  (28)  commenpant  a  I'adresse 
definie  par  le  second  signal  d'adresse  (128) 
stocke  dans  le  vecteur  de  pointage. 

2.  Dispositif  d'enregistrement  et  de  transcrip- 
ton  de  texte  dicte  selon  la  revendication  1, 
caracterisee  en  outre  en  ce  que: 

I'ensemble  de  commandes  (16)  comprend  une 
commande  destine  a  fournir  un  signal  d'efface- 
ment  (39)  et  un  signal  de  fin  d'effacement  (45); 

le  controleur  stocke  le  premier  signal  d'adresse 
(127)  dans  la  carte  de  commande  et  le  signal  de 
saut  numerique  predetermine  a  une  adresse  de  la 
memoire  adressable  (11),  le  premier  signal  d'a- 
dresse  (127)  et  I'adresse  etant  tous  deux  egaux 
au  comptage  du  compteur  d'adresse  (34)  au 
moment  de  I'apparition  du  signal  d'effacement; 
et 

le  controleur  stocke  le  comptage  du  compteur 
d'adresse  (34)  comme  le  second  signal  d'adresse 
(128),  en  reponse  a  une  apparition  ulterieure  du 
signal  de  fin  d'effacement. 
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Revendications 

1.  Dispositif  d'enregistrement  et  de  transcrip- 
tion  de  texte  dicte  comprenant  un  ensemble  de 
commandes  (16)  manoeuvrables  selectivement 
pour  obtenir  un  signal  d'enregistrement,  un 
signal  de  lecture,  un  signal  d'insertion  et  un 
signal  de  fin  d'insertion; 

un  convertisseur  analogique-numerique  (18) 
destine  a  fournir  des  signaux  de  sortie  nume- 
riques  en  reponse  a  des  signaux  d'entree  de 
dictee  analogiques; 

une  memoire  adressable  (11)  destinee  a  stoc- 
ker  les  signaux  de  sortie  numeriques  sous  la 
forme  de  signaux  numeriques  stockes,  en  re- 
ponse  au  signal  d'enregistrement,  et  a  fournir  ces 
signaux  numeriques  stockes,  en  reponse  au 
signal  de  lecture; 

un  convertisseur  numerique-analogique  (28) 
destine  a  fournir  des  signaux  de  dictee  analo- 
giques,  lorsqu'il  est  alimente  en  signaux  nume- 
riques  stockes  par  la  memoire  adressable  (11); 

un  controleur  (15)  comprenant  un  compteur 

Patentanspriiche 

1.  Einrichtung  zur  Aufzeichnung  und  Ober- 
tragung  von  diktiertem  Text  mit: 

mehreren  jeweils  fur  sich  bedienbaren  Steu- 
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da£  die  Anzahl  der  Steuereinheiten  (16)  eine 
Steuerung  beinhaltet,  die  ein  Loschsignal  (39) 
und  eine  Loschendsignal  (45)  erzeugt,  daB  die 
Steuerung  das  erste  Adressensignal  (127)  in  dem 
Speicher  (control  map)  (40)  speichert  und  das 
vorbestimmte  Digitalsprungsignal  unter  einer 
Adresse  des  adressierbaren  Speichers  (11)  spei- 
chert,  wobei  sowohl  das  erste  Adressensignal 
(127)  als  auch  die  Adresse  dem  Zahlerstand  in 
dem  Adressenzahler  (34)  zum  Zeitpunkt  des 
Auftretens  des  Loschsignals  gleich  sind, 

und  daS  die  Steuerung  als  Antwort  auf  ein 
anschlieSendes  Auftreten  des  Loschendsignals 
den  Zahlerstand  des  Adressenzahlers  (34)  als  das 
zweite  Adressensignal  (128)  speichert. 

ereinheiten  (16)  zum  Erzeugen  eines  Auf- 
zeichnungssignals,  eines  Wiedergabesignals, 
eines  Einfugungssignals  und  eines  Einfu- 
gungsendsignals; 

einem  Analog/Digital-Wandler  (18)  zum  Er-  5 
zeugen  von  digitalen  Ausgangssignalen  als  Ant- 
wort  auf  analoge  Diktat-Eingangssignale; 

einem  adressierbaren  Speicher  (11)  zum  Spei- 
chern  der  als  Antwort  auf  das  Aufzeichnungssi- 
gnal  erzeugten  digitalen  Ausgangssignale  als  10 
gespeicherte  Digitalsignale  und  zum  Liefern  der 
gespeicherten  Digitalsignale  als  Antwort  auf  das 
Wiedergabesignal; 

einem  Digital/Analog-Wandler  (28)  zum  Er- 
zeugen  von  analogen  Diktatsignalen  als  Antwort  15 
auf  von  dem  adressierbaren  Speicher  (11)  gelie- 
ferte,  gespeicherte  Digitalsignale; 

einer  Steuerung  (15)  mit  einem  Adressenzahler 
(34)  zum  Steuern  zugangiger  Adressen  des 
adressierbaren  Speichers  (11);  und  20 

einem  Speicher  (control  map)  (40)  der  zum 
Speichern  von  Zuweisvektoren  (pointing  vectors) 
verwendet  wird, 

dadurch  gekennzeichnet, 
daS  die  Zuweisvektoren  (pointing  vectors)  ein  25 

erstes  Adressensignal  (127),  das  im  Zeitpunkt  des 
Auftretens  des  Einfugungssignals  mit  dem  Zah- 
lerstand  des  Adressenzahlers  (34)  ubereinstimmt, 
sowie  ein  zweites  Adressensignal  (128) 
beinhalten,  das  mit  einer  Anfangsadresse  eines  30 
verfiigbaren  Bereichs  des  adressierbaren  Spei- 
chers  zum  Speichern  einer  Diktateinfiigung  ube- 
reinstimmt; 

da£  die  Steuerung  (15)  auf  das  Auftreten  des 
Einfugungssignals  und  des  Einfiigungsendsignals  35 
anspricht,  um  ein  vorbestimmtes  Digitalsprung- 
signal  zu  erzeugen,  und  um  dieses  vorbestimmte 
Digitalsprungsignal  unter  der  dem  ersten 
Adressensignal  (127)  entsprechenden  Adresse 
des  adressierbaren  Speichers  (11)  aufzuzeichnen,  40 
und  um  dieses  erste  Adressensignal  (127)  zusam- 
men  mit  einem  zweiten  Adressensignal  (128)  zu 
speichern,  die  wan  rend  der  Bildung  des  Einfu- 
gungs-oder  Einfiigungsendsignals  in  dem  Spei- 
cher  (control  map)  (40)  als  Teile  eines  der  45 
Zuweisvektoren  (pointing  vectors)  definiert  wur- 
den; 

und  daS  die  Steuerung  (15)  ferner  auf  das 
Wiedergabesignal  anspricht,  um  eine  Sequenz 
von  gespeicherten  Digitalsignalen  dem  Digital  50 
/Analog-Wandler  (28)  zuzufuhren,  und  um  als 
Antwort  auf  die  Erfassung  des  vorbestimmten 
Digitalsprungsignals,  das  in  dem  adressierbaren 
Speicher  (11)  an  einer  dem  ersten  Adressensignal 
(127)  entsprechenden  Adresse  gespeichert  ist,  55 
auf  den  Zuweisvektor  (pointing  vector)  zu  ant- 
worten  und  eine  Sequenz  von  gespeicherten 
Digitalsignalen  von  dem  adressierbaren  Speicher 
(11)  dem  Digital/Analog-Wandler  (28)  zuzufuhren, 
beginnend  mit  der  Adresse,  die  durch  das  zweite,  60 
in  dem  Zuweisvektor  (pointing  vector)  gespei- 
cherte  Adressensignal  (128)  definiert  ist. 

2.  Einrichtung  zur  Aufzeichnung  und  Ober- 
tragung  von  diktiertem  Text  nach  Anspruch  1, 

dadurch  gekennzeichnet,  65 
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