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&)  AUTOMATIC  WEB-JOINING  SYSTEM. 

CM 

©  At  the  start  of  web  joining,  braking  power  is 
strengthened  to  thereby  reduce  the  speed  of  an  old 
shaft,  and,  at  this  time,  a  pay-out  roll  is  brought  into 
a  freely  running  condition.  A  second  motor  is  in- 
structed  to  run  at  a  speed  equal  to  a  value  of 
correction  for  tension  plus  (a  line  speed  -  a  pay-out 
speed),  and  an  accumulator  roll  unit  starts  moving 

simultaneously  with  the  speed  reduction  of  the  old 
shaft.  At  the  time  of  start  of  a  new  shaft,  the  pay-out 
roll  is  accelerated  to  (the  line  speed  +  a  catching-up 
speed)  at  a  constant  rate.  When  the  accumulator  roll 
unit  reaches  a  synchronizing  position,  a  catching-up 
speed  is  reduced  to  zero  to  thereby  synchronize 
with  the  line  speed. 
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Technical  Field 

The  present  invention  relates  to  an  automatic 
web  splicing  apparatus,  particularly  to  a  splicing 
apparatus  in  which  high  accurate  and  high  respon- 
sive  tension  control  has  become  enable  web  splic- 
ing  and  ordinary  running  as  well. 

Background  Art 

Prior  automatic  splicing  apparatus,  as  shown  in 
Figure  1  ,  detects  the  tension  of  the  splicing  appara- 
tus'  out-side  by  a  detector  41  ,  and  controls  a  brake 
3b  of  the  first  unwinder  core  3a  and  a  brake  4b  of 
the  second  unwinder  core  4a  through  a  tension 
amplifier  42  so  that  the  web  tension  at  the  time  of 
ordinary  running  can  be  kept  constant. 

When  splicing,  the  tension  control  is  cut  once; 
the  unwinder  core  (old  core)  3a  is  stopped  by 
heavy  braking  at  the  same  time;  and  the  air  pres- 
sure  of  an  air  accumulation  roll  unit  45  is  fixed  to 
the  stroke-end  by  an  air  cylinder  46.  When  the 
speed  of  the  unwinder  core  3a  decreases,  the 
accumulation  roll  unit  45,  pulled  by  the  tension  of  a 
web  (material)  7,  starts  moving  toward  a  direction 
where  a  cylinder  stroke  is  shorten.  Thus,  while  the 
unwinder  core  3a  makes  a  speed-decrease/stop, 
and  web  splicing  is  over,  the  web  accumulated  in 
the  accumulation  unit  is  supplied. 

The  air  pressure  of  the  air  cylinder  46  is  gradu- 
ally  increased,  as  the  web  splicing  work  is  over.  At 
this  time,  the  brake  4b  of  the  unwinder  core  (new 
core)  4a  is  weaken;  the  accumulation  roll  unit  45 
decreases  its  speed  as  the  air  pressure  in  the 
cylinder  increases,  and  moves  to  the  contrary  di- 
rection  (the  direction  in  which  the  cylinder  stroke  is 
prolonged)  finally  to  the  stroke  end. 

The  unwinder  core  4a,  due  to  the  deceleration 
of  the  accumulation  roll  unit  45,  starts  feeding  the 
web  by  a  length  equivalent  to  a  deference  between 
the  volume  of  the  line's  pull-out  and  the  volume  of 
the  accumulation  sections's  feed-out.  At  this  time, 
to  support  acceleration  of  the  unwinder  core  4a,  a 
motor  49  of  a  capstan  roll  48  is  driven.  The  motor 
49  is  stopped  when  the  acceleration  of  the  unwin- 
der  core  4a  ends.  The  tension  control  of  the  unwin- 
der  core  4a  resumes  and  the  normal  running  starts. 

In  the  conventional  automatic  web  splicing  ap- 
paratus,  it  has  been  impossible  to  hope  for  high 
accurate,  high  responsive  tension,  because  the 
web  tension  of  the  out-side  of  the  web  splicing 
apparatus  is  controlled  by  the  brake  force  of  the 
unwinder  core  which  has  large  inertia  and  because 
the  web  span  up  to  a  tension  detector  41  is  very 
large,  and  mechanical  loss  caused  by  intermediate 
roll's  friction  and  the  effect  of  acceleration  and 
deceleration  of  the  line  speed  piled  up  over  the 
tension. 

In  the  conventional  automatic  splicing  appara- 
tus,  the  web  tension  is  not  controlled  while  the 
tension  control  is  stopped,  and  therefore,  it  cannot 
be  avoidable  to  meet  various  such  problems  as 

5  mentioned  below. 
While  decelerating  the  speed  of  the  unwinder 

core  (old  core)  ,  the  web  tension  is  kept  by  the 
"push  pressure"  of  the  accumulation  roll  unit  45 
which  is  brought  by  the  air  cylinder  46.  It  is  impos- 

io  sible  to  change  the  air  pressure  of  the  air  cylinder 
46  in  a  moment  from  the  state  of  normal  running  to 
the  state  as  set  for  web  splicing. 

In  addition,  the  inertia  of  the  air  cylinder  to- 
gether  with  the  inertia  of  the  accumulation  roll  unit 

75  45  causes  disturbance  to  a  large  extent  against  the 
web  tension.  The  quicker  the  speed  of  the  latter 
part  process  after  splicing  becomes,  the  more  se- 
rious  problem  it  will  be. 

And,  while  accelerating,  the  acceleration  torque 
20  to  accelerate  the  unwinder  core  becomes  a  fluc- 

tuation  of  the  tension.  The  motor  49  is  driven 
during  acceleration  to  supplement  a  certain  volume 
of  torque.  But,  as  there  exist  webs  of  various  diam- 
eter  and/or  width  around  the  new  core,  the  supple- 

25  ment  is  nothing  but  a  supplement.  Furthermore,  the 
new  core's  acceleration  time  is  determined  by  the 
accumulated  tension  and  the  unwinder  core  inertia, 
and  therefore,  it  is  required  to  rise  the  tension  of 
the  accumulation  unit  for  rising  the  new  core  accel- 

30  eration  in  a  short  period  of  time.  But,  this  rise-time 
will  become  unstable. 

Due  to  causes  mentioned  above,  it  has  been 
impossible  for  the  conventional  web  splicing  ap- 
paratus  to  keep  away  from  the  occurrence  of  a 

35  large  fluctuation  of  tension  while  performing  web 
splicing  at  a  high  speed,  and  this  tension  fluc- 
tuation  has  caused  outbreak  of  web  snaps  and/or 
creases  on  the  web  in  the  latter  course  of  process 
after  splicing.  Therefore,  it  has  been  impossible  to 

40  rise  the  process  speed  of  the  whole  line. 

Disclosure  of  the  Invention 

It  is  an  object  of  this  invention  to  provide  an 
45  automatic  web  splicing  apparatus  which  will  solve 

such  problem  as  mentioned  before. 
With  the  above  object  to  splice  the  web  of  one 

unwinder  core  with  the  web  of  the  other  unwinder 
core,  the  auto  splicing  apparatus  of  this  invention 

50  comprises  of; 
a  capstan  roll  unit  composed  of  a  driven  roller 

to  draw  out  the  web  from  the  above-mentioned 
unwinder  core  and  a  free  run  nip  roller  to  hold  the 
web, 

55  a  first  motor  to  drive  this  capstan  roll  unit, 
an  accumulation  roll  unit  composed  of  plural 

lines  of  web  accumulated  by  plural  number  of 
driven  rollers  and  free  run  rollers, 
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an  accumulation  device  which  drives  the  accu- 
mulation  roll  unit  linearly  to  and  from  by  a  belt, 

a  second  motor  which  drives  the  accumulation 
device, 

a  web  splicing  device  which  splices  the  web  of 
the  one  unwinder  core  with  the  web  of  the  other 
unwinder  core, 

a  first  speed  control  regulator  to  control  the 
above  mentioned  the  first  motor,  and 

a  second  speed  control  regulator  to  control  the 
second  motor. 

In  the  present  web  automatic  splicing  appara- 
tus  of  such  a  structure,  when  the  splicing  starts,  the 
braking  becomes  strong,  the  old  core  starts  decel- 
eration,  and  the  driven  roll  comes  to  be  free-run. 
The  second  motor  rotates  with  a  speed  reference, 
"line  speed  minus  capstan  speed  plus  compen- 
sated  tension".  Simultaneously  with  the  start  of  old 
core  deceleration,  the  accumulation  roll  unit  starts 
moving. 

When  the  new  core  starts,  the  driven  roll  is 
accelerated  with  a  certain  rate  up  to  a  speed  of 
"line  speed  plus  overrun  speed"  until  the  accu- 
mulation  roll  unit  comes  to  the  synchronous  posi- 
tion  where  the  capstan  speed  synchronizes  with 
the  line  speed. 

Brief  Description  of  Drawings 

Figure  1  is  a  block  diagram  showing  the  struc- 
ture  of  a  conventional  web  automatic  splicing  ap- 
paratus. 

Figure  2  is  a  block  diagram  showing  an  em- 
bodiment  of  the  present  invention. 

Figure  3  is  a  speed  chart  for  explaining  the 
operation  of  the  embodiment  in  Figure  2. 

Best  Mode  for  Carrying  Out  the  Invention 

Figure  2  shows  the  structure  of  an  embodiment 
of  the  present  invention. 

This  automatic  web  splicing  apparatus  is  pro- 
vided  with  an  accumulation  roll  unit  5  consisted  of 
two  accumulation  rolls  1  ,  2,  and  a  free  run  support 
roll  6,  with  which  four  accumulated  web  lines  are 
composed.  The  accumulation  roll  unit  5  is  driven 
both  ways  linearly  by  an  accumulation  device  com- 
posed  of  two  driven  rollers  9,  10,  and  a  timing  belt 
8  spread  between  two  rollers. 

A  web  7  is  fed  from  unwinder  rolls  3a,  4a  to  an 
accumulation  system  composed  of  the  accumula- 
tion  roll  unit  and  an  accumulation  device,  via  a  web 
splicing  unit  11  and  a  capstan  roll  unit  composed 
of  a  driven  roller  13  and  a  nip  roller  12.  From  the 
accumulation  unit,  the  web  7  is  fed  to  the  latter 
processing  section  through  a  line  speed  detection 
roll  14  and  a  web  tension  detection  roll  15. 

The  web  splicing  unit  1  1  contains  a  fixed  web 

holding  station  11a  for  the  web  from  the  unwinder 
core  3a,  a  fixed  web  holding  station  11b  for  the 
web  from  the  unwinder  core  4a,  and  a  movable 
splicing  station  11c. 

5  The  driven  roller  10  of  the  accumulation  device 
is  driven  by  an  AC  servo  motor  16,  while  the  driven 
roller  13  of  the  capstan  roller  unit  is  driven  by  the 
AC  servo  motor  17.  The  rotation  speed  of  these 
motors  is  controlled  by  speed  control  regulators  18 

io  and  19.  The  speed  reference  to  these  speed  con- 
trol  regulators  is  given  by  a  speed  reference  input 
panel  20. 

This  speed  reference  input  panel  includes  a 
circuitry  to  produce  speed  reference  to  the  speed 

is  control  regulator  18  and  to  the  speed  control  regu- 
lator  19.  The  speed  reference  to  the  speed  control 
regulator  18  is  a  summed-up  speed  of  "line  speed 
minus  capstan  speed  (out  of  the  driven  roller  13)" 
and  tension  compensation.  The  speed  reference  to 

20  the  speed  control  regulator  19  is  a  speed  of  "line 
speed  plus  overrun  speed"  given  at  the  time  of  the 
new  core  rise. 

To  the  speed  reference  input  panel  20,  the 
accumulation  web  tension  between  the  capstan 

25  driven  roller  13  and  a  tension  detector  (L/C)  24  is 
set  in  advance  by  means  of  a  potentiometer  23, 
and  the  synchronous  position  (home  position)  of 
the  accumulation  roll  unit  5  is  set  analogically  by  a 
potentiometer  25. 

30  A  circuitry  for  tension  compensation  contains 
an  adder  30,  a  mechanical  loss  compensation  cir- 
cuit  28,  an  accel/decel  compensation  circuit  29,  a 
subtracter  31  ,  a  tension  operation  circuit  32,  and  a 
current  minor  loop  38. 

35  The  mechanical  loss  compensation  circuit  28 
compensates  mechanical  loss  caused  by  interme- 
diate  roll  frictions  by  "ope-summing"  the  coefficient 
which  is  determined  by  speed  reference  to  the 
speed  control  regulator  18.  The  accel/decel  com- 

40  pensation  circuit  29  compensates  the  loss  involved 
in  accel/decel  in  the  accumulation  unit  by  differen- 
tiating  the  speed  reference  to  the  speed  control 
regulator  18  and  ope-summing  the  coefficient. 
These  compensations  will  be  made  with 

45  accel/decel  torque  of  the  accumulation  until  and  the 
intermediate  rolls'  mechanical  loss  counted  or  mea- 
sured  in  advance. 

The  subtracter  31  obtains  a  tension  error  by 
subtracting  the  web  tension  of  the  output  side  of 

50  the  splicing  unit  detected  by  the  tension  detector 
24  on  the  roll  15  from  the  set  tension. 

The  tension  operation  circuit  32  integrates  ten- 
sion  error  from  the  subtracter  31  proportionally.  It 
takes  a  considerable  time  to  rise  the  tension  opera- 

55  tion  circuit  32.  And  therefore,  it  is  devised  to  get 
the  current  of  the  motor  16  sent  back  from  the 
speed  control  regulator  18  to  the  adder  30  as  a 
torque  signal,  and  with  this  feedbacked  loop,  ten- 

4 
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sion  is  maintained  until  the  tension  operation  circuit 
32  completely  rises. 

Tension  compensation  portion  is  obtained  by 
ope-summing,  at  the  adder  30,  tension  reference 
from  the  mechanical  loss  circuit  28,  tension  refer- 
ence  from  the  accel/decel  compensation  circuit  29, 
tension  reference  from  the  potentiometer  23,  ten- 
sion  error  from  the  operation  circuit  32  and  feed- 
back  from  the  current  minor  loop  38. 

Referring  now  to  Figure  3,  the  operation  of  the 
embodiment  shown  in  Figure  2  is  explained.  Figure 
3  is  a  chart  showing  the  capstan  speed  after  splic- 
ing  and  the  accumulation  roll  unit  speed. 

In  an  ordinary  running,  the  accumulation  roll 
unit  5  is  stationary  at  the  synchronous  position 
(home  position).  The  web  7  is  fed  from  the  unwin- 
der  core  3a  to  the  latter  processing  section  through 
the  web  splicing  unit  11,  the  capstan  driven  roll  13, 
the  accumulation  roll  1  ,  the  free  run  support  roll  6, 
the  accumulation  roll  2,  and  the  roll  15. 

Speed  reference  to  the  speed  control  regulator 
18  is  the  output  of  the  accel/decel  operation  circuit 
26:  line  speed  from  a  pulse  generator  (PG)  21  of 
the  roll  14  minus  the  capstan  speed  from  a  pulse 
generator  (PG)  22  of  the  nip  roll  12  plus  tension 
compensation  from  the  adder  30.  In  an  ordinary 
running,  line  speed  is  equal  to  the  capstan  speed, 
and  therefore,  only  tension  compensation  from  the 
adder  30  will  become  the  speed  reference  for  the 
speed  control  regulator. 

Consider  that  the  web  splicing  starts  at  "ti  "  in 
Figure  3.  (In  Figure  2,)  at  the  time  of  web  splicing, 
the  unwinder  core  3a  (old  core)  is  forced  to  stop  by 
a  strong  brake.  The  roll  13  is  made  free  run  at  the 
same  time  so  that  the  web  speed  synchronizes 
with  the  unwinder  core  3a.  Therefore,  as  seen  in 
Figure  3,  the  capstan  roll  13  speed  is  decelerating 
as  the  braking  of  the  unwinder  core  3a  increases. 
The  accumulation  unit,  with  a  speed  reference  of 
"line  speed  minus  capstan  speed  plus  tension 
compensation",  starts  feeding  the  accumulation  roll 
unit  5  toward  arrow  A. 

The  output  of  the  adder  30  is  given  to  the 
accel/decel  operation  circuit  26  as  tension  com- 
pensation,  and  a  speed  reference  of  "line  speed 
minus  capstan  speed  plus  tension  compensation" 
is  given  to  the  speed  control  regulator  18.  By  this 
speed  reference,  the  accumulation  roll  unit  5  is 
increasing  its  feeding  speed  as  shown  in  Figure  3. 

At  the  time  of  "fc  ",  when  the  old  core  3a  and 
the  capstan  roll  13  stop,  web  splicing  starts.  Web 
splicing  of  the  old  core  3a  with  the  new  core  4a  is 
held  and  completes  at  "t3  "■  During  t2  and  t3  ,  the 
capstan  roll  13  is  suspended,  the  accumulation  roll 
unit  5  feeds  at  a  certain  speed  toward  arrow  A  and 
the  web  7  accumulated  in  the  accumulation  unit  is 
supplied  to  the  latter  process  section.  In  this  exam- 
ple,  the  web  is  accumulated  on  four  lines,  and 

therefore,  feed  can  be  made  at  a  speed  of  "1/4  line 
speed". 

When  the  web  splicing  competes  at  t3  ,  the 
capstan  roll  13  will  enter  into  a  state  of  speed 

5  control.  A  synchro-generator  33  mounted  on  the 
driven  roller  9  in  the  accumulation  unit  detects  the 
position  of  the  accumulation  roll  unit  5,  and  send  it 
(position  of  the  accumulation  roll  unit  5)  to  the 
subtracter  34  in  the  speed  reference  input  panel 

io  20. 
At  the  subtracter  34,  the  position  detected  is 

compared  with  the  value  set  analogically  by  the 
potentiometer  25  to  get  a  position  error.  The  posi- 
tion  error  is  proportionally  integrated  at  a  position 

is  operation  circuit  35;  and  at  a  limit  circuit  36,  a 
portion  of  acceleration  equivalent  to  overrun  speed 
is  set.  This  acceleration  portion  is  set,  for  example 
10%  or  20%  of  line  speed,  depending  on  the 
apparatus  structural  scale.  The  output  of  the  limit 

20  circuit  36  is  added,  at  the  subtracter  27,  to  line 
speed  from  PG  21  ,  and  is  sent  to  a  ramp  function 
generator  37. 

The  capstan  speed  is  accelerated  to  speed  of 
"line  speed  plus  overrun  speed"  as  shown  in  Fig- 

25  ure  3,  at  a  certain  acceleration  rate  with  a  ramp 
function  provided  by  the  ramp  function  generator 
37.  This  is  to  protect  the  web  from  the  unwinder 
core  4a  (new  core)  after  splicing  from  being  im- 
posed  by  too  much  tension  when  the  capstan  roll 

30  13  is  accelerated  rapidly.  The  output  of  the  ramp 
function  generator  37  is  given  as  a  speed  reference 
to  the  speed  control  regulator  19,  which  acceler- 
ates  a  servo  motor  17  rising  the  capstan  speed  to 
"line  speed"  at  U  ,  to  a  speed  of  "line  speed  plus 

35  overrun  speed  "  at  fe  .  The  capstan  roll  13  is 
nipped  by  the  nip  roller  12  and  therefore,  acceler- 
ates  the  new  core. 

As  the  capstan  speed  from  PG  22  of  the  roll  12 
increases,  the  value  of  speed  reference  to  the 

40  speed  control  regulator  18  become  smaller  as  stat- 
ed  before.  As  a  result,  the  speed  of  the  accumula- 
tion  roll  unit  5  decreases,  as  shown  in  Figure  3, 
finally  to  stop  at  U  ■  Between  U  and  fe  ,  the  speed 
reference  (line  speed  minus  capstan  speed)  be- 

45  comes  negative,  when  the  accumulation  roll  unit  5 
starts  moving  toward  the  opposite  direction,  that  is, 
the  synchronous  position. 

After  fe  ,  the  capstan  roll  13  rotates  at  a  certain 
speed  of  "line  speed  plus  overrun  speed",  while 

50  the  accumulation  roll  unit  5  moves  at  a  certain 
speed  of  "line  speed  minus  overrun  speed"  toward 
the  synchronous  position. 

When  the  accumulation  roll  unit  5  returns  the 
synchronous  position  (home  position)  at  fe  ,  the 

55  position  error  output  from  the  subtracter  34  be- 
comes  "0"  and  overrun  speed  also  becomes  "0". 
At  t7  ,  the  accumulation  roll  unit  stops  at  the  home 
position,  and  the  capstan  speed  synchronizes  with 

5 
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the  line  speed  to  enter  in  an  ordinary  running. 
The  above  is  the  explanation  made  in  detail  on 

one  embodiment  of  this  invention.  But,  the  applica- 
tion  of  this  invention  is  not  limited  to  this  embodi- 
ment.  Various  modifications  and  variation  are  avail- 
able  within  the  scope  of  this  invention. 

For  example,  for  detecting  the  position  of  the 
accumulation  roll  unit,  it  is  possible  to  use  a  poten- 
tiometer  of  detecting  the  shaft  rotation  of  the  drive 
shaft  9. 

Also,  it  is  possible  to  detect  the  position  of  the 
accumulation  roll  unit  5  directly  from  the  output  of 
PG  51  of  the  servo  motor  16.  For  this  purpose,  set 
a  pulse  counter  in  the  speed  reference  input  panel 
20,  and  supply  the  output  of  this  pulse  counter  to 
the  subtraction  side  of  the  subtracter  34.  On  this 
occasion,  the  synchronous  position  of  the  accu- 
mulation  roll  unit  is  digitally  set. 

In  the  explanation  of  this  example,  the  capstan 
speed  (at  the  driven  roll  13)  is  detected  by  PG  22 
mounted  on  the  roll  12.  But,  it  is  also  possible  to 
detect  the  capstan  speed  using  the  output  of  PG 
52  of  the  servo  motor  17.  On  this  occasion,  PG  22 
will  become  of  no  use. 

In  the  explanation  of  this  embodiment,  explana- 
tion  was  on  the  case  of  four  web  lines  in  the 
accumulation  unit.  But,  it  is  possible  to  use  dif- 
ferent  number  of  lines,  two  or  six  for  example.  In 
the  case  of  two  lines,  the  feed  speed  of  the  accu- 
mulation  roll  unit  during  splicing  is  1/2  of  the  line 
speed,  and  in  the  case  of  six  lines,  1/6  of  the  line 
speed. 

Industrial  Applicability 

In  this  invention,  the  web  tension  in  the  accu- 
mulation  unit  is  controlled.  Compared  with  the  con- 
ventional  web  splicing  apparatus  in  which  the  large- 
inertia  unwinder  core  is  controlled,  the  splicer  of 
this  invention  is  highly  responsive  to  tension  fluc- 
tuation  and  highly  accurate  control  is  possible.  It  is 
also  possible  to  do  tension  control  continuously 
even  web  splicing. 

It  is  also  possible  to  suppress  disturbance 
caused  by  inertia  of  the  accumulation  section  by 
moving  the  accumulation  roll  unit  actively  and  mo- 
mentarily  by  servo  motor  while  the  unwinder  core 
is  in  deceleration. 

The  possible  tension  fluctuation  due  to  now 
core's  acceleration  to  torque  does  not  affect  the 
tension  on  the  output  side  of  the  web  auto-splicing 
apparatus,  because  the  web  of  the  capstan  roll  is 
nipped  and  the  new  core  is  accelerated  by  the 
drive  of  the  capstan  roll  thereby  cutting  the  tension. 
This  means  that  a  high-class  control  is  not  required 
for  the  brake  control  of  the  unwinder  core. 

With  the  reasons  mentioned  above,  it  has  be- 
come  possible  to  do  web  splicing  in  a  high  speed 

rising  the  total  process  capabilities  of  the  line. 

Claims 

5  1.  An  automatic  web  splicing  apparatus  for  splic- 
ing  a  web  of  one  unwinder  core  with  the  web 
of  the  other  unwinder  core,  comprising: 

a  capstan  roll  unit  composed  of  a  driven 
roller  to  draw  out  the  web  from  the  unwinder 

io  cores  and  a  free  run  nip  roller  to  hold  the  web, 

a  first  motor  for  driving  the  capstan  roll 
unit, 

is  an  accumulation  roll  unit  composed  of  a 
plurality  of  lines  of  web  accumulated  by  a 
plurality  of  driven  rollers  and  free  run  rollers, 

an  accumulation  device  for  driving  the  ac- 
20  cumulation  roll  unit  linearly  to  and  from  by  a 

belt, 

a  second  motor  for  driving  the  accumula- 
tion  device, 

25 
a  web  splicing  device  for  splicing  the  web 

of  one  unwinder  core  with  the  web  of  the  other 
unwinder  core, 

30  a  first  speed  control  regulator  for  control- 
ling  the  first  motor,  and 

a  second  speed  control  regulator  for  con- 
trolling  the  second  motor. 

35 
2.  An  automatic  web  splicing  apparatus  as  set 

forth  in  claim  1  further  comprising: 

a  circuitry  for  giving  "line  speed  minus 
40  capstan  speed  (a  web  speed  at  the  time  when 

the  web  is  drawn  out  from  the  capstan  roll 
unit)"  plus  a  compensated  portion  of  tension  to 
the  first  speed  control  regulator  as  a  speed 
reference,  and 

45 
a  circuitry  for  giving  "line  speed  plus  over- 

run  speed"  to  the  second  speed  control  regu- 
lator  as  a  second  reference  at  the  time  of  the 
other  unwinder  core's  rise. 

50 
3.  An  automatic  web  splicing  apparatus  as  set 

forth  in  claim  2,  wherein  the  second  speed 
control  regulator  controls  the  second  motor  so 
that  the  tension  of  lines  of  accumulated  web  in 

55  the  accumulation  roll  units  is  controlled. 

6 
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