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Description 

BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

The  present  invention  relates  to  apparatus  for 
evaluating  a  scanning  locus  and,  more  particularly,  to 
such  apparatus  suitable  for  use  in  evaluating  the 
scanning  locus  traced  by  rotary  heads  with  respect  to 
recording  tracks  obliquely  formed  on  a  tape. 

2.  Description  of  the  Prior  Art 

Conventionally,  in  a  rotary  head  type  digital  audio 
tape  recorder  (a  so-called  R-DAT),  a  magnetic  tape 
used  as  a  recording  medium  is  obliquely  wrapped 
around  a  rotary  drum  having  rotary  magnetic  heads 
mounted  thereon.  The  tape  is  caused  to  travel  in  a  di- 
rection  K1  ,  as  Fig.  1  shows.  While  the  magnetic  tape 
travels  in  the  direction  K1  ,  the  rotary  magnetic  heads 
scan  the  magnetic  tape  1  in  a  head  scanning  direction 
K2  that  forms  an  acute  angle  with  the  direction  K1  . 
The  rotary  magnetic  heads  obliquely  traverse  the 
magnetic  tape  1  ,  whereby  oblique  recording  tracks  3 
are  formed  on  the  tape  successively  connected  to  one 
another  in  the  tape  traveling  direction  K1. 

In  a  rotary  head  type  recording  and  reproducing 
apparatus  of  the  type  described  above,  there  is  a  pos- 
sibility  of  a  malfunction  occurring  in  recording  and  re- 
producing  an  information  signal  on  the  recording 
tracks  3  if  the  drive  system  causing  the  magnetic  tape 
1  to  travel  around  the  magnetic  drum,  i.e.,  the  tape 
path  system,  does  not  work  correctly.  Therefore,  it  be- 
comes  necessary  to  evaluate  the  tape  path  system  to 
determine  whether  it  is  "good"  or  "bad."  This  can  be 
done,  for  example,  during  the  process  of  fabricating 
the  rotary  head  type  recording  and  reproducing  appa- 
ratus  by  closely  inspecting  the  operating  conditions  of 
the  tape  path  system,  such  as  the  contacting  condi- 
tion  of  the  rotary  magnetic  head  with  respect  to  the 
tape,  the  contacting  width  of  the  rotary  magnetic 
head,  possible  meandering  of  the  recording  tracks, 
etc. 

In  a  conventional  method  for  evaluating  the  tape 
path  system,  a  signal  is  recorded  in  recording  tracks 
3  formed  on  a  tape  1  in  a  recording  mode,  and  the  re- 
corded  signal  is  picked  up  in  a  reproducing  mode  from 
the  recording  tracks  3.  The  envelope  waveform  of  the 
picked-up  signal  is  displayed  on  the  screen  of  an  os- 
cilloscope,  and  the  envelope  is  visually  examined  by 
an  inspector  to  determine  the  existence  of  any  abnor- 
malities.  Such  a  method  is  known  from  JP-A- 
60125914. 

More  specifically,  in  the  case  where  the  rotary 
head  type  recording  and  reproducing  apparatus  to  be 
inspected  is  of  a  tracking  control  type,  i.e.,  a  type  in 
which  the  rotary  magnetic  head  is  tracking-controlled 

to  follow  the  recording  track  3  in  the  reproducing 
mode,  the  scanning  locus  HED  of  the  rotary  magnetic 
head  is  traced  on  the  recording  track  3  as  shown  in 
Fig.  1,  whereby  an  envelope  waveform  ENV1  contin- 

5  uously  held  virtually  at  a  constant  level  during  a  scan- 
ning  period  TSCN  of  the  rotary  magnetic  head  is  nor- 
mally  displayed  on  the  screen  of  the  oscilloscope  as 
shown  in  Fig.  2.  If  an  abrupt  change  in  the  envelope 
waveform  ENV1  is  found,  as  indicated  at  WX1,  the 

10  tape  path  system  is  evaluated  to  be  faulty  at  a  scan- 
ning  position  corresponding  to  the  location  of  the 
abrupt  change. 

On  the  other  hand,  if  the  rotary  head  type  record- 
ing  and  reproducing  apparatus  is  of  a  type  in  which 

15  the  rotary  magnetic  head,  in  the  reproducing  mode, 
is  not  tracking-controlled  to  follow  the  recording  track 
3  (which  system  is  called  a  non-tracking  system),  and 
if  the  scanning  angle  of  the  rotary  magnetic  head  with 
respect  to  the  recording  track  3  deviates  from  that  in 

20  the  recording  mode,  the  scanning  locus  HED  of  the 
rotary  magnetic  head  intersects  the  recording  tracks 
3  as  shown  in  Fig.  3Aor  Fig.  3B.  As  a  result,  an  en- 
velope  waveform  as  shown  in  Fig.  2,  the  so-called 
"barrelled"  envelope  waveform  ENV2,  in  which  the 

25  level  of  the  envelope  wave-form  diminishes  when  the 
scanning  locus  HED  shifts  from  one  recording  track 
3  to  the  next  recording  track  3,  is  displayed. 

In  practice,  it  is  often  difficult  to  tell  by  observa- 
tion  of  an  oscilloscope  whether  or  not  there  is  a  defect 

30  in  the  envelope  waveform  and  whether  or  not  the 
scanning  angle  of  the  rotary  magnetic  head  is  proper 
with  respect  to  the  recording  track  3. 

OBJECTS  AND  SUMMARY  OF  THE  INVENTION 
35 

In  view  of  the  foregoing,  an  object  of  this  invention 
is  to  provide  a  remedy  for  the  problems  of  the  prior  art 
outlined  above.  In  particular,  an  object  of  the  inven- 
tion  is  to  provide  an  apparatus  for  evaluating  a  scan- 

40  ning  locus  and  easily  and  accurately  determining  the 
existence  of  an  abnormality  in  a  tape  path  system. 

The  foregoing  and  other  objects  are  attained  in 
accordance  with  the  invention  by  the  provision  of  an 
apparatus  for  evaluating  a  scanning  locus  of  a  rotary 

45  head  with  respect  to  tracks  recorded  obliquely  on  a 
tape,  the  apparatus  comprising  rotary  head  type  re- 
cording  and  reproducing  means  for  recording  tracks 
obliquely  on  a  tape,  the  tracks  being  assigned  respec- 
tive  track  addresses  and  each  track  being  divided  into 

so  a  plurality  of  blocks  assigned  respective  block  ad- 
dresses,  and  for  reproducing  the  track  and  block  ad- 
dress  proper  to  each  block;  detecting  means  respon- 
sive  to  the  recording  and  reproducing  means  for  indi- 
cating  for  each  track  and  block  address  whether  or 

55  not  there  has  been  correct  reproduction  by  the  repro- 
ducing  means;  address  map  data  storage  means  re- 
sponsive  to  the  recording  and  reproducing  means  and 
the  detecting  means  for  storing  the  reproduced  track 
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and  block  addresses  as  respective  first  and  second 
map  position  specifying  data  and  for  generating  map 
information  indicating  the  positions  specified  by  the 
correctly  reproduced  track  and  block  addresses  and 
identifying  any  track  and  block  addresses  that  have 
not  been  correctly  reproduced;  and  evaluating  means 
responsive  to  the  address  map  data  storage  means 
for  evaluating  the  scanning  locus  on  a  visual  display 
(37). 

The  nature,  principle  and  utility  of  the  invention 
will  become  more  apparent  from  the  following  de- 
tailed  description  when  read  in  conjunction  with  the 
accompanying  drawings,  in  which  like  parts  are  des- 
ignated  by  like  reference  characters. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

In  the  accompanying  drawings: 
Fig.  1  and  Fig.  2  are  schematic  diagrams  and 
Figs.  3A  and  3B  are  signal  waveform  diagrams 
used  for  explaining  prior  art  apparatus  for  evalu- 
ating  scanning  locus; 
Fig.  4  is  a  block  diagram  showing  an  embodiment 
of  apparatus  for  evaluating  a  scanning  locus  ac- 
cording  to  the  present  invention; 
Fig.  5  is  a  schematic  plan  view  showing  a  scan- 
ning  locus  on  a  magnetic  tape  used  in  the  appa- 
ratus  of  Fig.  4; 
Fig.  6  is  a  diagram  used  for  explaining  block  data 
represented  in  Fig.  5; 
Fig.  7  is  a  schematic  diagram  used  for  explaining 
an  address  structure  of  a  temporary  memory  17 
shown  in  Fig.  4; 
Fig.  8  is  a  block  diagram  showing  a  detailed 
structure  of  a  scanning  locus  evaluation  circuit  25 
shown  in  Fig.  4; 
Fig.  9  is  a  diagram  showing  address  map  data  in 
an  address  map  data  storage  device  36  em- 
ployed  in  the  apparatus  of  Fig.  8;  and 
Fig.  10  and  Fig.  11  are  front  elevational  views 
showing  examples  of  a  display  on  a  monitor  37 
shown  in  Fig.  8. 

DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Preferred  embodiments  of  this  invention  will  be 
described  with  reference  to  the  accompanying  draw- 
ings. 

1.  First  Embodiment 

In  Fig.  4  and  Fig.  5,  parts  corresponding  to  those 
in  Fig.  1  are  denoted  by  the  same  reference  charac- 
ters.  A  magnetic  tape  1X  for  evaluation  is  loaded  into 
a  rotary  head  type  recording  and  reproducing  appa- 
ratus  to  be  inspected.  A  pickup  signal  S1  obtained 
from  rotary  magnetic  heads  12Aand  12B  mounted  on 

a  rotary  drum  11  (Fig.  4)  is  successively  passed 
through  a  switching  circuit  13  and  a  reproduction  am- 
plifier  circuit  14  and  acquired  by  a  demodulation  cir- 
cuit  15. 

5  Each  of  the  recording  tracks  3  (Fig.  5)  formed  on 
the  magnetic  tape  1X  for  evaluation  is  divided  into  (M 
+  1)  blocks  BLK,  to  which  a  sequence  of  block  ad- 
dresses  m  =  "0",  "1"  "M"  are  assigned  along  the 
head  scanning  direction  K2  as  shown  in  Fig.  6.  The 

10  recording  tracks  3  are  assigned  track  addresses  n 
=  n-1  ,  n,  n+1  ,  ...  one  after  another  along  the  tape 
traveling  direction  K1. 

Block  data  DBLK  in  each  block  BLK  comprises  in- 
formation  data,  track  address  data  assigned  to  the  re- 

15  cording  track  3  to  which  the  block  BLK  belongs,  block 
address  data  assigned  to  the  block  BLK,  and  error 
correcting  code  data  consisting  of  a  CRC  code  (cyclic 
redundancy  check  code).  As  the  block  data  Dblk of 
each  block  BLK  is  picked  up  by  the  rotary  magnetic 

20  heads  12Aand  12B,  the  information  data,  the  track 
address  data,  and  the  block  address  data  are  repro- 
duced  for  each  block  BLK  as  a  demodulated  output 
S2  (Fig.  4)  of  the  demodulation  circuit  15. 

The  demodulation  output  S2  is  separated  into  in- 
25  formation  data  S3  and  a  write  address  signal  S4  in  an 

error  detection  and  data  separation  circuit  16.  The  in- 
formation  data  S3  is  supplied  to  a  temporary  memory 
1  7.  The  write  address  S4,  together  with  a  read  ad- 
dress  signal  S5  from  ready  address  generation  circuit 

30  18,  is  supplied,  through  an  address  switching  circuit 
1  9,  to  the  temporary  memory  1  7  as  an  address  signal 
S6. 

As  Fig.  7  shows,  the  temporary  memory  17  has 
memory  area  rows  of  which  each  stores  data  on  one 

35  track  specified  by  the  track  address  n(=  "0",  "1", 
"2"  "N").  Each  memory  area  row  at  the  track  ad- 
dress  n  specifies  the  memory  area  to  which  the  block 
address  m(=  "0",  "1",  "2"  "M")  is  assigned. 

Thus,  the  temporary  memory  1  7  (Fig.  4)  is  adapt- 
40  ed  to  write  the  information  data  S3  into  the  memory 

areas  specified  by  the  track  addresses  n  and  block 
addresses  m  constituting  the  write  address  signal  S4. 

The  information  data  S3  thus  written  in  are  se- 
quentially  read  out  according  to  the  block  addresses 

45  m(=  "0",  "1",  "2"  "M")  when  the  track  addresses 
n(=  "0",  "1",  "2"  "N")  are  sequentially  specified  by 
the  read  address  signal  S5.  The  latter  signal  is  sup- 
plied,  as  the  address  S6,  from  the  address  switching 
circuit  19,  and  the  read  out  data  S7  is  passed  through 

so  a  digital/analog  converter  20  and  delivered  as  an  out- 
put  signal  S8. 

In  the  described  arrangement,  the  error  detection 
and  data  separation  circuit  16,  in  the  reproducing 
mode,  performs,  upon  receipt  of  the  demodulated 

55  output  S2  obtained  at  the  output  terminal  of  the  de- 
modulation  circuit  15,  data  reproduction  processing. 
This  processing  includes  error  correction  processing 
of  information  data  picked  up  from  each  recording 
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track  3  and  handling  the  block  data  DBLK  obtained 
from  each  block  BLK  as  a  unit.  The  error  detection 
and  data  separation  circuit  16  thereby  provides  the  in- 
formation  data  S3  and  the  write  address  signal  S4 
formed  of  the  track  address  data  and  the  block  ad- 
dress  data. 

As  a  result,  the  reproduced  data  are  written  into 
the  temporary  memory  17,  the  block  data  Dblk, of 
each  block  BLK  being  handled  as  a  unit. 

In  the  case  where  the  rotary  head  type  recording 
and  reproducing  apparatus  intended  to  be  inspected 
is  of  the  tracking  system  described  above  with  refer- 
ence  to  Fig.  1,  the  scanning  loci  HED  are  traced  on 
the  recording  tracks  3  at  the  track  addresses  n(= 
n-1,  n,  n+1,  ...).  The  block  data  DBLK  are  thus  repro- 
duced  in  the  sequence  of  the  block  addresses  m(="0", 
"1",  "2"  "M"). 

On  the  other  hand,  when  the  rotary  head  type  re- 
cording  and  reproducing  apparatus  is  of  the  non- 
tracking  system  described  above  with  reference  to 
Fig.  3Aand  Fig.  3B,  the  scanning  locus  HED  is  traced 
so  as  to  intersect  plural  recording  tracks  3,  but  since 
the  rotary  magnetic  heads  12Aand  12B  are  adapted 
to  rotate  at  such  a  rotating  speed  as  to  scan  the  tape 
with  a  reproduction  density  two  times  as  high  as  the 
recording  density  on  the  recording  track  3  in  the  re- 
cording  mode,  the  rotary  magnetic  heads  12A  and 
12B  can  perform  the  scanning  without  dropping  any 
of  the  blocks  BLK  formed  on  the  magnetic  tape  1X. 

The  reproduced  data  written  in  the  temporary 
memory  1  7  as  described  above  can  be  read  out  in  the 
order  of  the  track  addresses  n(="0",  "1",  "2"  "N") 
(i.e.,  the  order  of  the  recording  along  the  recording 
tracks  3)  in  accordance  with  the  read  address  signal 
S5  delivered  from  the  read  address  generation  circuit 
1  8.  Thus  the  information  data  written  on  the  magnetic 
tape  1X  can  be  correctly  reproduced  and  supplied  as 
the  output  signal  S8. 

The  write  address  signal  S4  supplied  by  the  error 
detection  and  data  separation  circuit  16  and  the  read 
address  signal  S5  supplied  by  the  read  address  gen- 
eration  circuit  18  are  also  passed  through  a  paral- 
lel/serial  converter  circuit  26  and  supplied  to  a  scan- 
ning  locus  evaluation  circuit  proper  27  as  an  evalua- 
tion  input  signal  S11.  The  parallel/serial  converter  cir- 
cuit  26  and  the  scanning  locus  evaluation  circuit  prop- 
er  27  together  constitute  a  scanning  locus  evaluation 
circuit  25. 

As  Fig.  8  shows,  the  scanning  locus  evaluation 
circuit  proper  27  takes  the  evaluation  input  signal  S11 
into  a  CPU  33  through  an  interface  circuit  31  and  a 
bus  32. 

In  accordance  with  a  program  stored  in  a  program 
memory  34  structured  as  a  ROM  circuit,  the  CPU  33 
stores  address  map  data  S12  in  an  address  map  data 
storage  device  36  utilizing  a  work  memory  35  having 
a  RAM  structure.  The  address  map  data  S12  thus 
stored  in  the  address  map  data  storage  device  36  is 

transferred  with  predetermined  timing  to  a  monitor  37 
as  a  display  signal  DSP.  The  address  positions  cor- 
rectly  detected  by  the  rotary  magnetic  heads  12Aand 
1  2B  are  thereby  displayed  as  a  two-dimensionally  de- 

5  veloped  map  over  the  surface  of  the  magnetic  tape 
1X. 

As  Fig.  9  shows,  the  address  map  data  storage 
device  36  has  track  addresses  n  and  block  addresses 
m  corresponding  to  the  track  addresses  n  and  block 

10  addresses  m  of  the  temporary  memory  1  7.  The  ad- 
dress  map  data  storage  device  36  generates,  as  the 
address  map  data  S12  of  Fig.  8,  a  set  of  map  data 
formed  by  using  the  track  addresses  n  and  the  block 
addresses  m  of  the  blocks  BLK,  whose  block  data 

is  Dblk,  are  correctly  reproduced,  as  first  and  second 
map  position  specifying  information  ADRT  and  ADRB 
and  adding  the  value  "1"  to  the  data  at  positions  cor- 
responding  to  the  blocks  BLK  which  have  been  cor- 
rectly  reproduced. 

20  The  address  map  data  storage  device  36  is  set  in 
advance  so  that  values  "0"  are  in  all  the  map  positions 
thereof.  Map  data  indicating  the  number  of  times  of 
correct  reproduction  of  the  block  data  in  each  map 
position  is  accumulated  in  the  address  map  data  stor- 

25  age  device  36.  Map  data  in  the  map  positions  where 
the  block  data  has  not  been  correctly  reproduced 
even  once  is  left  at  the  value  "0". 

Thus,  a  set  of  map  data  including  information  as 
to  how  many  times  the  rotary  heads  12A  and  12B 

30  have  been  able  to  correctly  reproduce  the  block  data 
at  each  address  is  produced  in  the  address  map  data 
storage  device  36. 

In  response  to  the  group  of  the  address  map  data 
thus  produced  during  one  scanning  period  Tscn> the 

35  CPU  33  performs  calculation  on  track  address  data 
ADRRT  in  the  read  address  signal  S5  supplied  by  the 
read  address  generation  circuit  18  and  track  address 
data  ADRWT  in  the  write  address  signal  S4  supplied 
by  the  error  detection  and  data  separation  circuit  16. 

40  The  calculation  is 
DSP  =  ADRRT  -  ADRWT  (1) 

for  each  block  address  m  (=  "0"  to  "M")  of  each  block 
address  data  ADRWB.  The  work  memory  35  receives 
and  retains  the  results  of  the  calculation. 

45  Information  of  the  display  data  DSP  indicative  of 
the  difference  values  of  the  track  addresses  ex- 
pressed  by  expression  (1)  and  the  addresses  ADRWB 
indicates  positional  shift  on  the  magnetic  tape  of  the 
scanning  locus  HED  up  to  the  point  currently  scanned 

so  by  the  rotary  magnetic  heads  12A  and  12B,  refer- 
enced  from  the  recording  track  corresponding  to  the 
information  data  correctly  read  out  from  the  tempor- 
ary  memory  1  7.  The  display  data  DSP  is  not  calculat- 
ed  for  the  track  and  block  where  the  block  data  was 

55  not  correctly  reproduced  by  the  rotary  magnetic 
heads  12Aand  12B. 

After  performing  the  calculation  described 
above,  the  CPU  33  displays,  on  the  basis  of  the  dis- 

4 
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play  data  DSP  and  the  write  block  address  ADRWBi  a 
scanning  locus  display  pattern  PT1  as  shown  in  Fig. 
7  on  the  monitor  37.  The  display  pattern  PT1  is  grad- 
uated  for  the  block  addresses  m  (=  "0",  "1"  "M")  in 
the  horizontal  direction  and  graduated  for  the  differ- 
ence  values  p  of  the  display  data  DSP  in  the  vertical 
direction. 

In  the  embodiment  of  the  invention  shown  in  Fig. 
10,  when  the  scanning  locus  display  pattern  PT1 
lacks  some  display  data  at  certain  block  addresses  m, 
the  lacking  data  are  displayed  in  a  horizontally  ex- 
tending  missing-data  display  pattern  PT3  in  the  bot- 
tommost  row  on  the  monitor  37.  This  makes  dropouts 
occurring  in  the  display  data  easier  to  find. 

With  the  described  arrangement,  when  it  is  at- 
tempted  to  inspect  a  rotary  head  type  recording  and 
reproducing  apparatus  of  the  non-tracking  system 
described  above  with  reference  to  Fig.  3,  a  magnetic 
tape  1X  for  evaluation  as  shown  in  Fig.  5  is  run  in  the 
reproducing  mode  so  that  a  scanning  locus  HED  is 
traced  intersecting  plural  recording  tracks  3. 

The  track  addresses  n  constituting  the  write  ad- 
dress  signal  S4  supplied  by  the  error  detection  and 
data  separation  circuit  16  are  shifted  every  time  the 
scanning  locus  HED  crosses  over  a  track  during  one 
scan.  The  address  map  data  representing  the  shifted 
states  is  stored  in  the  address  map  data  storage  de- 
vice  36. 

The  address  map  data  stored  in  the  address  map 
data  storage  device  36  represents  a  two-dimensional 
distribution,  on  the  magnetic  tape  1X,  of  track  ad- 
dresses  n  and  block  addresses  m  whose  block  data 
DBLK  have  been  correctly  reproduced,  out  of  all  the 
blocks  BLKformed  or  the  recording  tracks  3,  connect- 
ed  with  one  another,  by  the  rotary  magnetic  heads 
12Aand  12B.  This  also  represents  the  track  address- 
es  n  and  block  addresses  m  which  have  not  been  cor- 
rectly  reproduced. 

Therefore,  the  address  map  data  stored  in  the  ad- 
dress  map  data  storage  device  36  includes  the  con- 
ditions  of  the  rotary  magnetic  heads  12A  and  12B 
scanning  the  magnetic  tape  1,  i.e.,  the  contacting 
condition  of  the  rotary  magnetic  heads,  the  width  of 
contact  of  the  rotary  magnetic  heads,  the  inclination 
of  the  scanning  locus  with  respect  to  the  recording 
track,  the  performance  of  the  reproducing  servo,  the 
error  rate  of  reproduced  data,  etc.  By  using  such 
pieces  of  information,  whether  the  tape  path  system 
is  "good"  or  "bad"  can  be  judged  for  sure. 

As  Fig.  1  0  shows,  the  address  map  data  stored  in 
the  address  map  data  storage  device  36  of  Fig.  8  is 
displayed  as  the  scanning  locus  display  pattern  PT1 
and  the  address  lack  or  missing-data  display  pattern 
PT3  referenced  from  the  read  address  display  pattern 
PT2.  The  display  patterns  are  developed  two-dimen- 
sionally  over  the  display  screen  of  the  monitor  37. 

By  virtue  of  this  arrangement,  when  the  scanning 
locus  display  pattern  PT1  moves  away  from  the  read 

address  display  pattern  PT2  as  the  block  address  m 
increases  (m  =  "0",  "1",  "2"  "M"),  it  is  known  that 
the  scanning  locus  HED  of  the  rotary  magnetic  heads 
12Aand  12B  with  respect  to  the  magnetic  tape  1X  in 

5  the  reproducing  mode  rises  toward  the  lateral  direc- 
tion  of  the  magnetic  tape  1X  (the  scanning  condition 
shown  in  Fig.  3B.  In  addition,  it  is  known  that  the  larger 
the  angle  of  inclination  of  the  scanning  locus  display 
pattern  PT1  becomes,  the  larger  the  degree  of  rise  of 

10  the  scanning  locus  HED  is. 
Conversely,  when  the  change  of  the  scanning  lo- 

cus  display  pattern  PT1  shows  an  inclination  opposite 
to  that  in  Fig.  3B,  it  is  known  that  the  scanning  condi- 
tion  is  as  described  above  with  reference  to  Fig.  3A. 

15  Therefore,  the  operating  conditions  of  the  tape 
path  system  can  be  positively  distinguished  by  the 
displayed  position  of  the  scanning  locus  display  pat- 
tern  PT1. 

Further,  the  missing  address  display  pattern  PT3 
20  displayed  on  the  monitor  37  makes  it  easy  to  detect 

the  position  in  the  scanning  locus  display  pattern 
PT1  ,  in  terms  of  the  block  address  m,  corresponding 
to  the  position  on  the  recording  track  3  of  the  block 
data  that  cannot  be  correctly  reproduced. 

25  Therefore,  if  the  positions  of  the  block  address  in- 
dicated  by  the  missing  address  display  pattern  PT3 
are  the  same  through  some  repeated  scans  per- 
formed  by  the  rotary  magnetic  heads  12Aand  12B,  it 
can  be  simply  determined  that  the  contacting  condi- 

30  tion  of  the  rotary  magnetic  heads  12A  and  12B  with 
respect  to  the  magnetic  tape  1  is  abnormal  at  the  pos- 
ition  on  the  scanning  locus  HED  corresponding  to  the 
missing  address  position. 

In  making  such  an  evaluation,  it  is  not  necessary 
35  to  form  a  correct  record  pattern  on  the  tape  1X  for 

evaluation.  Evaluations  of  sufficient  accuracy  can  be 
obtained  even  if  a  relatively  incorrect  record  pattern 
is  used. 

For  example,  even  if  a  tape  with  a  record  pattern 
40  recorded  thereon  by  the  use  of  an  unadjusted  record- 

ing  and  reproducing  apparatus  is  to  be  inspected  and 
evaluated,  information  for  evaluation  can  be  read  out 
in  proper  quantities  by  controlling  the  rotary  magnetic 
heads  in  accordance  with  a  non-tracking  system.  In 

45  contrast  with  the  adjustment  methods  in  a  conven- 
tional  digital  audio  tape  recorder  (DAT)  or  video  tape 
recorder  (VTR),  etc.,  which  require  a  correct  record 
pattern,  the  present  system  can  provide  means  for 
much  simpler  evaluation. 

so  Fig.  11  showsanotherexampleofadisplayonthe 
monitor  37.  In  this  case,  depending  on  the  address 
map  data  stored  in  the  address  map  data  storage  de- 
vice  36,  the  CPU  33  can  display  the  rate  of  occur- 
rence  of  errors  for  each  of  the  block  data  on  the  mon- 

55  itor  37  by  accumulating  for  each  block  address  the  in- 
stances  of  normal  reproduction  and  of  dropouts  of  the 
block  data  through  repeatedly  traced  scanning  loci 
HED. 

5 
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In  Fig.  11,  the  axis  of  abscissae  represents  the 
block  addresses  m  and  the  axis  of  ordinates  repre- 
sents  the  accumulated  values  (or  rates  of  occur- 
rence)  SUM.  The  numbers  of  times  at  which  the  data 
could  be  read  are  displayed  in  the  normal  display  area  5 
PT11,  and  the  numbers  of  times  at  which  data  could 
not  be  read  are  displayed  in  the  error  display  area 
PT12.  In  addition,  the  numbers  of  times  at  which  data 
could  be  read  more  than  once  out  of  the  addresses  m 
included  in  the  normal  display  area  PT11  are  dis-  10 
played  in  the  reference  display  area  PT13. 

By  virtue  of  this  arrangement,  the  distribution  of 
the  blocks  in  which  errors  are  liable  to  occur  can  be 
easily  determined  in  terms  of  the  block  addresses  on 
the  recording  track  3.  15 

2.  Other  Embodiments 

1.  In  the  embodiment  of  the  invention  described 
in  detail  above,  the  track  addresses  and  the  block  20 
addresses  all  over  the  recording  tracks  3  are  re- 
corded  as  digital  data.  The  same  results  can  be 
obtained  by  recording  an  analog  signal  along  the 
recording  track  3.  Digital  data  or  analog  signals 
representing  block  addresses  are  recorded  to-  25 
getherwith  the  information  signal. 

Further,  instead  of  recording  the  track  ad- 
dresses  and  block  addresses  all  over  the  record- 
ing  tracks  3,  they  can  be  recorded  only  at  a  por- 
tion  thereof  to  determine  whether  the  contact  with  30 
the  track  is  "good"  or  "bad"  with  respect  to  that 
portion. 
2.  In  the  embodiment  of  the  invention  described 
in  detail  above,  a  magnetic  recording  and  repro- 
ducing  apparatus  using  rotary  magnetic  heads  is  35 
employed.  The  present  invention  can  be  widely 
applied,  on  the  other  hand,  to  non-magnetic  re- 
cording  systems,  such,  for  example,  as  an  optical 
recording  and  reproducing  apparatus  using  ro- 
tary  optical  heads. 
3.  In  the  embodiment  of  the  invention  described 
in  detail  above,  the  information  of  the  track  ad- 
dresses  n  and  block  address  m  is  recorded  to- 
gether  with  the  information  data  in  preparing  the 
tape  1X  for  evaluation.  The  same  results  can  be 
obtained  in  accordance  with  the  invention  even  if 
no  information  data  is  recorded. 
4.  In  the  embodiment  of  the  invention  described 
in  detail  above,  as  shown  in  Fig.  1  0  or  Fig.  1  1  ,  the 
block  addresses  m  are  represented  by  the  axis  of 
abscissae  and  the  difference  value  p  or  accumu- 
lated  values  SUM  for  the  track  addresses  are  rep- 
resented  by  the  axis  of  ordinates  on  the  display 
screen  of  the  monitor  37.  In  accordance  with  the 
invention,  however,  other  display  formats  involv- 
ing,  for  example,  an  exchange  the  axes,  i.e.,  an 
arrangement  of  the  block  addresses  m  along  the 
axis  of  ordinates  and  an  arrangement  of  the  dif- 

ference  values  p  or  accumulated  values  SUM 
along  the  axis  of  abscissae,  can  be  used. 

5  Claims 

1.  Apparatus  forevaluating  a  scanning  locusofaro- 
tary  head  (11)  with  respect  to  tracks  (3)  recorded 
obliquely  on  a  tape  (1),  the  apparatus  character- 

10  ised  by 
rotary  head  type  (11,  12A,  12B)  recording 

and  reproducing  means  for  recording  tracks  (3) 
obliquely  on  a  tape  (1),  the  tracks  (3)  being  as- 
signed  respective  track  addresses  and  each 

15  track  being  divided  into  a  plurality  of  blocks  as- 
signed  respective  block  addresses,  and  for  repro- 
ducing  the  track  and  block  address  proper  to 
each  block; 

detecting  means  (16,  19)  responsive  to  the 
20  recording  and  reproducing  means  for  indicating 

for  each  track  and  block  address  whether  or  not 
there  has  been  correct  reproduction  by  the  repro- 
ducing  means; 

address  map  data  storage  means  (1  7)  re- 
25  sponsive  to  the  recording  and  reproducing  means 

and  the  detecting  means  for  storing  the  repro- 
duced  track  and  block  addresses  as  respective 
first  and  second  map  position  specifying  data 
and  for  generating  map  information  indicating  the 

30  positions  specified  by  the  correctly  reproduced 
track  and  block  addresses  and  identifying  any 
track  and  block  addresses  that  have  not  been 
correctly  reproduced;  and 

evaluating  means  (25)  responsive  to  the 
35  address  map  data  storage  means  for  evaluating 

the  scanning  locus  on  a  visual  display  (37). 

2.  Apparatus  according  to  claim  1  ,  wherein  the  eval- 
uating  means  comprises  a  display  screen  (37)  for 

40  displaying  a  pattern  corresponding  to  said  scan- 
ning  locus. 

3.  Apparatus  according  to  claim  1  or  2,  wherein  the 
evaluating  means  comprises  a  display  screen 

45  (37)  for  displaying  a  pattern  corresponding  to 
track  and  block  addresses  that  have  been  incor- 
rectly  reproduced. 

4.  Apparatus  according  to  any  one  of  claims  1  to  3, 
50  wherein  the  evaluating  means  comprises  a  dis- 

play  screen  (37)  for  displaying  a  pattern  corre- 
sponding  to  a  rate  of  occurrence  of  errors  as  to 
each  of  the  blocks. 

55  5.  Apparatus  according  to  any  one  of  claims  1  to  4 
for  evaluating  a  scanning  locus  of  a  rotary  head 
(11)  with  respect  to  tracks  (3)  recorded  obliquely 
on  a  tape  (1),  wherein  the  evaluating  means  com- 

50 
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prises  a  display  screen  for  displaying  a  pattern  in 
which  block  addresses  are  represented  by  one  of 
the  axis  of  abscissae  and  the  axis  of  ordinates 
and  values  corresponding  to  track  addresses  are 
represented  by  the  other  of  the  axis  of  abscissae 
and  the  axis  of  ordinates. 

6.  Apparatus  according  to  any  one  of  claims  1  to  5, 
wherein  the  track  and  block  addresses  are  re- 
corded  at  least  partially  as  digital  data. 

7.  Apparatus  according  to  any  one  of  claims  1  to  5, 
wherein  the  track  and  block  addresses  are  re- 
corded  at  least  partially  as  analog  data. 

8.  Apparatus  according  to  any  one  of  claims  1  to  7, 
wherein  the  track  and  block  addresses  are  re- 
corded  throughout  the  recorded  tracks. 

9.  Apparatus  according  to  any  one  of  claims  1  to  7, 
wherein  the  track  and  block  addresses  are  re- 
corded  at  selected  portions  of  the  recorded 
tracks  (1). 

10.  Apparatus  according  to  any  one  of  claims  1  to  9, 
wherein  the  recording  and  reproducing  means 
comprises  rotary  magnetic  heads  (12A,  12B). 

11.  Apparatus  according  to  any  one  of  claims  1  to  9, 
wherein  the  recording  and  reproducing  means 
comprises  rotary  optical  heads. 

12.  Apparatus  according  to  any  one  of  claims  1  to  11, 
wherein  the  recording  and  reproducing  means  re- 
cords  and  reproduces  information  data  in  addi- 
tion  to  the  track  and  block  addresses. 

Patentanspruche 

1.  Vorrichtung  zur  Ermittlung  der  Abtastortskurve 
eines  rotierenden  Kopfes  (11)  relativ  zu  auf  ei- 
nem  Band  schrag  aufgezeichneten  Spuren  (3), 

gekennzeichnet  durch 
Aufzeichnungs-  und  Wiedergabemittel  in 

Form  rotierender  Kopfe  (11,  12A,  12B)  zum  Auf- 
zeichnen  von  schrag  auf  einem  Band  (1)  verlau- 
fenden  Spuren  (3),  denen  jeweils  Spuradressen 
zugeordnet  sind,  wobei  jede  Spur  in  eine  Mehr- 
zahl  von  Blocke  unterteilt  ist,  denen  jeweils 
Blockadressen  zugeordnet  sind,  und  zurWieder- 
gabe  der  Spur-  und  der  jedem  Block  eigenen 
Blockadresse, 

eine  auf  die  Aufzeichnungs-  und  Wieder- 
gabemittel  ansprechende  Detektoreinrichtung 
(16,  19),  die  fur  jede  Spur-  und  Blockadresse  an- 
gibt,  ob  die  Wiedergabe  durch  die  Wiedergabe- 
mittel  korrekt  war  oder  nicht, 

eine  auf  die  Aufzeichnungs-  und  Wieder- 
gabemittel  und  die  Detektoreinrichtung  anspre- 
chende  Adressenverzeichnisdaten-Speicherein- 
richtung  (17)  zurSpeicherungderwiedergegebe- 

5  nen  Spur-  und  Blockadressen  in  Form  von  Daten, 
die  die  erste  bzw.  zweite  Verzeichnisposition 
spezif  izieren,  und  zur  Erzeugung  einer  Verzeich- 
nisinformation,  die  die  durch  die  korrekt  wieder- 
gegebenen  Spur-  und  Blockadressen  spezif  izier- 

10  ten  Positionen  angeben  und  Spur-  und  Block- 
adressen  identif  izieren,  die  nicht  korrekt  wieder- 
gegeben  wurden, 

und  eine  auf  die  Adressenverzeichnisda- 
ten-Speichereinrichtung  ansprechende  Bewer- 

15  tungseinrichtung  (25)  zur  Bewertung  der  Abtast- 
ortskurve  auf  einer  visuellen  Anzeigevorrichtung 
(37). 

2.  Vorrichtung  nach  Anspruch  1  ,  bei  der  die  Bewer- 
20  tungseinrichtung  einen  Anzeigebildschirm  (37) 

zur  Anzeige  eines  der  Abtastortskurve  entspre- 
chenden  Musters  aufweist. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  bei  der  die 
25  Bewertungseinrichtung  einen  Anzeigebildschirm 

(37)  zur  Anzeige  eines  Musters  aufweist,  das  un- 
korrekt  wiedergegebenen  Spur  und  Blockadres- 
sen  entspricht. 

30  4.  Vorrichtung  nach  einem  der  Anspruche  1  bis  3, 
bei  der  die  Bewertungseinrichtung  einen  Anzei- 
gebildschirm  (37)  zur  Anzeige  eines  Musters  um- 
falit,  das  der  Rate  entspricht,  mit  der  Fehler  in 
den  einzelnen  Blocken  auftreten. 

35 
5.  Vorrichtung  nach  einem  der  Anspruche  1  bis  4  zur 

Bewertung  der  Abtastortskurve  eines  rotieren- 
den  Kopfes  (11)  relativ  zu  auf  einem  Band  schrag 
aufgezeichneten  Spuren  (3),  bei  der  die  Bewer- 

40  tungseinrichtung  einen  Anzeigebildschirm  zur 
Anzeige  eines  Musters  umfalit,  in  dem  Block- 
adressen  entwederdurch  die  Abszissen-  oderdie 
Ordinatenachse  reprasentiert  werden,  und  Wer- 
te,  die  Spuradressen  entsprechen,  durch  die  an- 

45  dere  Koordinate,  d.h.  die  Ordinaten-  oder  die  Ab- 
szissenachse,  reprasentiert  werden. 

6.  Vorrichtung  nach  einem  der  Anspruche  1  bis  5, 
bei  der  die  Spur-  und  Blockadressen  zumindest 

so  teilweise  als  digitale  Daten  aufgezeichnet  sind. 

7.  Vorrichtung  nach  einem  der  Anspruche  1  bis  5, 
bei  der  die  Spur-  und  Blockadressen  zumindest 
teilweise  als  analoge  Daten  aufgezeichnet  sind. 

55 
8.  Vorrichtung  nach  einem  der  Anspruche  1  bis  7, 

bei  der  die  Spur-  und  Blockadressen  auf  den  auf- 
gezeichneten  Spuren  durchgehend  aufgezeich- 

7 
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net  sind. 

9.  Vorrichtung  nach  einem  der  Anspruche  1  bis  7, 
bei  der  die  Spur-  und  Blockadressen  in  ausge- 
wahlten  Abschnitten  deraufgezeichneten  Spuren  5 
(1)  aufgezeichnet  sind. 

10.  Vorrichtung  nach  einem  der  Anspruche  1  bis  9, 
bei  der  Aufzeichnungs-  und  Wiedergabemittel  ro- 
tierende  Magnetkopfe  (12A,  12B)  umfassen.  10 

2.  Appareil  selon  la  revendication  1,  dans  lequel  le 
dispositif  devaluation  comprend  un  ecran  d'aff  i- 
chage  (37)  pour  afficher  une  structure  corres- 
pondant  a  ladite  zone  de  balayage. 

3.  Appareil  selon  la  revendication  1  ou  2  dans  lequel 
le  dispositif  devaluation  comprend  un  ecran  d'af- 
f  ichage  (37)  pour  afficher  une  structure  corres- 
pondant  aux  adresses  de  piste  et  de  bloc  qui  ont 
ete  incorrectement  reproduites. 

11.  Vorrichtung  nach  einem  der  Anspruche  1  bis  9, 
bei  der  Aufzeichnungs-  und  Wiedergabemittel  ro- 
tierende  optische  Kopfe  umfassen. 

12.  Vorrichtung  nach  einem  der  Anspruche  1  bis  11, 
bei  der  Aufzeichnungs-  und  Wiedergabemittel 
zusatzlich  zu  den  Spur-  und  Blockadressen  Infor- 
mationsdaten  aufzeichnen  und  wiedergeben. 

enregistrees  obliquement  sur  une  bande  (1),  I'ap- 
pareil  etant  caracterise  par 

un  dispositif  d'enregistrement  etde  repro- 
duction  du  type  a  tete  rotative  (11,  12A,  12B)  pour 
enregistrer  de  facon  oblique  des  pistes  (3)  sur 
une  bande  (1),  des  adresses  de  piste  respectives 
etant  assignees  aux  pistes  (3)  et  chaque  piste 
etant  divisee  en  une  pluralite  de  blocs  auxquels 
sont  assignes  des  adresses  de  blocs  respecti- 
ves,  et  pour  reproduire  I'adresse  de  piste  et  de 
bloc  propre  a  chaque  bloc  ; 

un  dispositif  de  detection  (16,  19)  sensible 
au  dispositif  d'enregistrement  et  de  reproduction 
pour  indiquer  pour  chaque  adresse  de  piste  et  de 
bloc  si  oui  ou  non  il  y  a  eu  une  reproduction 
correcte  par  le  dispositif  de  reproduction  ; 

un  dispositif  de  stockage  de  donnees  de 
carte  d'adresse  (17)  sensible  au  dispositif  d'en- 
registrement  et  de  reproduction  et  le  dispositif  de 
detection  pour  stacker  les  adresses  de  piste  et  de 
bloc  reproduits  comme  des  premiere  et  seconde 
donnees  respectives  de  specification  de  position 
de  carte  et  pour  generer  des  informations  de  car- 
te  indiquant  des  positions  specifiees  par  les 
adresses  de  piste  et  de  bloc  reproduites  correc- 
tement  et  identif  iant  toutes  les  adresses  de  piste 
ou  de  bloc  qui  n'auraient  pas  ete  correctement  re- 
produites  ;  et 

un  dispositif  devaluation  (25)  sensible  au 
dispositif  de  stockage  de  donnees  de  carte 
d'adresse  pour  evaluer  la  zone  de  balayage  sur 
un  aff  ichage  visuel  (37). 

4.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  3,  dans  lequel  le  dispositif  devaluation 
comprend  un  ecran  d'aff  ichage  (37)  pour  aff  icher 

15  une  structure  correspondant  a  un  taux  d'oc- 
currence  d'erreurs  pour  chacun  des  blocs. 

5.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  4  pour  evaluer  une  zone  de  balayage 

20  d'une  tete  rotative  (11)  concernant  les  pistes  (3) 
enregistrees  de  facon  oblique  sur  une  bande  (1), 
dans  lequel  le  dispositif  devaluation  comprend 
un  ecran  d'aff  ichage  pour  afficher  une  structure 
dans  laquelle  des  adresses  de  bloc  sont  repre- 

25  sentees  par  un  des  axes  des  abscisses  et  des  or- 
donnees  et  les  valeurs  correspondant  aux  adres- 
ses  de  piste  sont  representees  parl'autre  axe  des 
abscisses  et  des  ordonnees. 

30  6.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  5,  dans  lequel  les  adresses  de  piste  et 
de  bloc  sont  enregistrees,  au  moins  partielle- 
ment,  comme  des  donnees  numeriques. 

35  7.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  5,  dans  lequel  les  adresses  de  piste  et 
de  bloc  sont  enregistrees,  au  moins  partielle- 
ment,  comme  des  donnees  analogiques. 

40  8.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  7,  dans  lequel  les  adresses  de  piste  et 
de  bloc  sont  enregistrees  sur  les  pistes  enregis- 
trees. 

45  9.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  7,  dans  lequel  les  adresses  de  piste  et 
de  bloc  sont  enregistrees  a  des  positions  selec- 
tionnees  des  pistes  enregistrees  (1). 

so  10.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  9,  dans  lequel  le  dispositif  d'enregistre- 
ment  et  de  reproduction  comprend  des  tetes  ma- 
gnetiques  rotatives  (12A,  12B). 

55  11.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  9,  dans  lequel  le  dispositif  d'enregistre- 
ment  et  de  reproduction  comprend  des  tetes  op- 
tiques  rotatives. 

20 

Revendications 

1.  Appareil  devaluation  d'une  zone  de  balayage 
d'une  tete  rotative  (11)  concernant  les  pistes  (3)  25 

8 
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12.  Appareil  selon  I'une  quelconque  des  revendica- 
tions  1  a  11,  dans  lequel  le  dispositif  d'enregistre- 
ment  et  de  reproduction  enregistre  et  reproduit 
des  donnees  d'informations  en  plus  des  adres- 
ses  de  piste  et  de  bloc.  5 
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