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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  belt-shaped 
material  feeding  apparatus  of  a  cigarette  manufacturing 
machine  according  to  the  preamble  of  claim  1  . 

A  cigarette  manufacturing  machine  is  provided  with 
a  winder  for  continuously  forming  cigarette  rods  by 
wrapping  cut  tobacco  in  a  paper  web,  and  an  apparatus 
for  feeding  the  paper  web  to  the  winder.  Generally,  the 
paper  web  feeding  apparatus  comprises  two  bobbin 
mounting  shafts  which  are  rotatably  supported  on  the 
body  of  the  apparatus.  A  bobbin  (corresponding  to  a 
reel  mentioned  later)  wound  with  the  paper  web  is 
mounted  on  each  mounting  shaft  by  means  of  a  bobbin 
holder.  Thus,  the  feeding  apparatus  can  be  fitted  with 
two  paper  web  bobbins.  This  arrangement  is  intended 
for  the  improvement  of  productivity,  allowing  the  paper 
web  bobbins  to  be  replaced  without  suspending  the 
operation  of  the  winder  or  the  paper  web  supply. 

For  a  compact  design  of  the  paper  web  feeding 
apparatus,  for  example,  the  bobbin  mounting  shaft  on 
the  winder  side  or  the  lower-course  side  sometimes 
may  be  situated  in  a  position  such  that  the  distance 
between  itself  and  an  apparatus  component  on  the 
lower-course  side  thereof  is  shorter  than  the  maximum 
web  roll  radius  of  the  paper  web  bobbin.  In  order  to 
avoid  interference  between  the  paper  web  on  the  bobbin 
and  the  apparatus  component,  in  this  case,  the  bobbin 
is  mounted  on  the  upper-course  bobbin  mounting  shaft 
as  long  as  its  roll  diameter  is  large  enough. 

The  paper  web  feeding  apparatus  further  com- 
prises  a  pulling  roller  for  holding  the  paper  web,  in  con- 
junction  with  a  pinch  roller,  and  a  servomotor  coupled  to 
the  pulling  roller.  As  the  pulling  roller  is  rotated  by 
means  of  the  servomotor,  the  paper  web  is  delivered 
from  the  paper  web  bobbin  at  a  speed  matched  to  the 
cigarette  rod  forming  speed  of  the  winder,  and  is  fed  to 
the  winder. 

When  the  remainder  of  the  paper  web  on  the  bob- 
bin  mounted  on  the  upper-course  bobbin  mounting 
shaft  is  reduced  with  the  advance  of  the  paper  web  sup- 
ply,  the  rotational  speed  of  the  servomotor  is  increased 
so  that  the  paper  web  is  delivered  from  the  bobbin  at  a 
speed  higher  than  the  cigarette  rod  forming  speed. 
When  the  paper  web  is  stored  in  a  reservoir  box  of  the 
feeding  apparatus,  as  a  result  of  this  operation,  the  bob- 
bin,  having  the  reduced  remaining  web  thereon,  is 
removed  from  the  upper-course  bobbin  mounting  shaft, 
and  is  set  on  the  lower-course  mounting  shaft.  Further- 
more,  a  virgin  paper  web  bobbin  is  set  on  the  upper- 
course  bobbin  mounting  shaft,  and  the  starting  end  of  a 
paper  web  on  this  bobbin  is  guided  by  an  operator  to  a 
paper  web  connecting  section  of  the  feeding  apparatus. 

When  the  remainder  of  the  paper  web  on  the  lower- 
course  bobbin  is  further  reduced,  thereafter,  the  starting 
end  of  the  paper  web  on  the  virgin  bobbin  on  the  upper- 

course  side  is  connected  to  the  paper  web  on  the  lower- 
course  bobbin  in  the  paper  web  connecting  section,  and 
the  web  on  the  lower-course  bobbin  is  cut  in  a  position 
just  on  the  upper-course  side  of  the  joint  between  the 

5  used  and  virgin  webs.  When  this  is  done,  the  paper  web 
stored  in  the  reservoir  box  is  supplied  from  the  reservoir 
box  to  the  winder,  with  the  rotation  of  the  servomotor 
suspended.  The  used  lower-course  bobbin  is  removed 
from  the  feeding  apparatus  body.  When  the  paper  web 

10  bobbin  replacement  is  finished  in  this  manner,  the  ser- 
vomotor  is  rotated  to  start  paper  web  supply  from  the 
virgin  bobbin. 

Thus,  in  the  conventional  paper  web  feeding  appa- 
ratus  described  above,  a  complicated  reel  moving  oper- 

15  ation  of  removing  the  bobbin,  having  the  reduced 
remaining  web  thereon,  from  one  of  the  bobbin  mount- 
ing  shafts,  and  of  mounting  the  same  to  another  bobbin 
mounting  shaft  is  required.  Thus,  it  is  difficult  to  auto- 
mate  the  bobbin  replacement  and  paper  web  supply  in 

20  the  conventional  apparatus. 
In  general,  the  paper  web  feeding  apparatus  is  pro- 

vided  with  a  brake  for  applying  braking  force  to  each 
paper  web  bobbin  through  the  bobbin  mounting  shaft. 
The  paper  web  is  subjected  to  tension  as  the  braking 

25  force  is  applied  to  the  mounting  shaft.  Conventionally,  a 
mechanical  brake  is  used  for  this  tensioning.  It  is  hard, 
therefore,  to  properly  adjust  the  tension  on  the  paper 
web,  as  well  as  the  braking  force  applied  to  the  paper 
web  bobbin,  so  that  the  paper  web  supply  cannot  be 

30  easily  speeded  up.  Moreover,  the  mechanical  brake 
includes  many  wearable  parts,  so  that  its  maintenance 
and  inspection  require  much  time  and  labor. 

An  apparatus  for  feeding  a  belt-shaped  material 
employed  for  the  production  of  cigarettes  with  a  ciga- 

35  rette  manufacturing  machine  according  to  the  preamble 
of  claim  1  is  already  known  from  EP-A-155  863.  How- 
ever,  this  pre-known  apparatus  does  not  contain  any 
paper  web  travelling  position  adjustment,  and  therefore, 
the  belt-shaped  material  supply  cannot  be  speeded  up. 

40  EP-A-189  782  discloses  an  apparatus  for  control- 
ling  the  amount  of  delivery  in  a  wrapping  material  feed 
system.  However,  this  document  does  not  clearly  show 
applying  the  packaging  material  feed  system  to  a  ciga- 
rette  manufacturing  machine  nor  the  disposition  of  rotat- 

45  ing  shafts  at  fixed  positions  of  the  body,  which  are 
separated  from  each  other.  Further  this  document  con- 
tains  no  disclosure  of  elements  corresponding  to  a  vari- 
able  -  diameter  holder  and  associate  driving  means 
thereof. 

so  It  is  an  object  of  the  present  invention  to  provide  an 
apparatus  according  to  the  preamble  of  claim  1  in  which 
the  reel  replacement  and  belt-shaped  material  supply 
can  be  automated  and  be  speeded  up. 

According  to  the  invention  this  object  is  obtained  by 
55  an  apparatus  according  to  the  preamble  of  claim  1  hav- 

ing  the  characterizing  features  of  claim  1.  Further 
advantageous  embodiments  are  characterized  in 
dependent  claims  2  -  6. 
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Preferably,  the  apparatus  includes  a  first  electrical 
brake  for  applying  braking  force  to  the  first  rotating 
shaft;  a  second  electrical  brake  for  applying  braking 
force  to  the  second  rotating  shaft;  a  first  detector  for 
generating  an  electrical  signal  indicative  of  a  diameter  5 
of  the  first  belt-shaped  material  on  the  first  reel;  a  sec- 
ond  detector  for  generating  an  electrical  signal  indica- 
tive  of  a  diameter  of  the  second  belt-shaped  material  on 
the  second  reel;  and  brake  control  means  for  controlling 
operations  of  the  first  and  second  electrical  brakes  in  w 
accordance  with  electrical  signals  from  the  first  and  sec- 
ond  detectors. 

Preferably,  the  belt-shaped  material  feeding  appa- 
ratus  includes  a  belt-shaped  material  connecting  means 
for  connecting  a  starting  end  portion  of  one  of  the  first  15 
and  second  belt-shaped  materials  to  another  belt- 
shaped  material  which  is  in  service,  and  for  cutting 
another  belt-shaped  material  at  a  location  on  upper- 
course  side  of  a  connection  between  the  first  and  sec- 
ond  belt-shaped  materials.  20 

The  present  invention  is  advantageous  in  that  two 
reels  each  wound  with  a  belt-shaped  material  of  a  max- 
imum  roll  diameter  can  be  respectively  mounted  to  two 
rotating  shafts  of  a  belt-shaped  material  feeding  appa- 
ratus,  and  in  that  belt-shaped  material  supply  can  be  25 
made  from  either  one  of  the  reels,  with  the  one  reel  kept 
mounted  to  either  one  of  the  rotating  shafts  until  the 
remaining  belt-shaped  material  is  reduced  to  a  prede- 
termined  level.  This  makes  it  possible  to  eliminate  a 
complicated  reel  moving  operation  of  removing  the  reel,  30 
having  the  reduced  remaining  belt-shaped  material, 
from  the  one  rotating  shaft  and  mounting  the  same  to 
another  rotating  shaft.  Thus,  the  attachment  and 
detachment  of  the  reels  and  belt-shaped  material  sup- 
ply  can  be  automated  with  ease.  35 

Moreover,  electrical  brakes  can  be  employed  for  an 
adjustment  of  a  braking  force  applied  to  the  reels 
through  the  rotating  shafts  of  the  belt-shaped  material 
feeding  apparatus.  That  is,  in  the  feeding  apparatus  of 
the  present  invention  which  requires  no  reel  movement,  40 
each  reel  always  corresponds  to  the  electrical  brake  for 
applying  a  braking  force  thereto.  This  makes  it  possible 
to  use  electrical  brakes  in  the  apparatus  of  the  present 
invention,  as  distinct  from  a  conventional  apparatus 
which  is  required  to  use  different  brakes  before  and  45 
after  reel  movement  for  application  of  braking  force  to 
one  reel,  making  it  difficult  to  use  electrical  brakes  which 
must  be  readjusted  after  the  reel  movement.  Therefore, 
according  to  the  present  invention,  braking  force  applied 
to  the  reel,  and  hence  tension  on  the  belt-shaped  mate-  so 
rial  can  be  properly  adjusted  by  means  of  the  electrical 
brake,  so  that  the  belt-shaped  material  supply  can  be 
speeded  up. 

Further,  according  to  a  preferred  embodiment  of 
the  present  invention  in  which  the  reels  can  be  attached  ss 
to  and  detached  from  the  rotating  shafts  of  the  belt- 
shaped  material  feeding  apparatus  via  variable-diame- 
ter  holders,  the  attachment  and  detachment  of  the  reels 

and  hence  the  belt-shaped  material  supply  can  be  auto- 
mated  with  ease. 

These  and  other  objects  and  advantages  will 
become  more  readily  apparent  from  an  understanding 
of  the  preferred  embodiments  described  below  with  ref- 
erence  to  the  following  drawing  figures. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  invention  will  become  more  fully  understood 
from  the  detailed  description  herein  below  with  refer- 
ence  to  the  accompanying  figures,  given  by  way  of  illus- 
tration  only  and  not  intended  to  limit  the  present 
invention  in  which: 

Fig.  1  is  a  schematic  perspective  view  showing  a 
conventional  paper  web  feeding  apparatus  of  a  cig- 
arette  manufacturing  machine; 
Fig.  2  is  a  schematic  front  view  showing  a  paper 
web  feeding  apparatus  according  to  one  embodi- 
ment  of  the  present  invention; 
Fig.  3  is  a  sectional  view  showing  a  reel  mounting 
shaft  of  the  feeding  apparatus  of  Fig.  2  and  its 
peripheral  elements; 
Fig.  4  is  a  fragmentary  enlarged  view  showing  the 
reel  mounting  shaft  of  Fig.  3  and  its  peripheral  ele- 
ments; 
Fig.  5  is  a  fragmentary  enlarged  view  showing  the 
principal  part  of  the  reel  mounting  shaft  of  Fig.  3; 
Fig.  6  is  a  partly  cutaway  front  view  of  a  bobbin 
shown  in  Fig.  2; 
Fig.  7  is  a  fragmentary  enlarged  view  showing  the 
principal  part  of  the  bobbin  of  Fig.  6; 
Fig.  8  is  a  rear  view  of  elements  shown  in  Fig.  3; 
Fig.  9  is  a  front  view  of  an  automatic  paper  web 
connecting  unit  shown  in  Fig.  2; 
Fig.  10  is  a  sectional  view  taken  along  line  X-X  of 
Fig.  9; 
Fig.  1  1  is  a  rear  view  of  the  automatic  paper  web 
connecting  unit  shown  in  Fig.  9; 
Fig.  12  is  a  fragmentary  enlarged  view  showing  the 
principal  part  of  a  cutter  mechanism  shown  in  Fig. 
10; 
Fig.  13  is  a  front  view  of  a  shaft  of  the  cutter  mech- 
anism  shown  in  Fig.  12; 
Fig.  14  is  a  plan  view  of  the  shaft  shown  in  Fig.  13; 
Fig.  15  is  a  bottom  view  of  a  holder  of  the  cutter 
mechanism  shown  in  Fig.  10; 
Fig.  16  is  a  sectional  view  taken  along  line  XVI-XVI 
of  Fig.  15; 
Fig.  1  7  is  a  partly  cutaway  front  view  of  a  front  knife 
of  the  cutter  mechanism  shown  in  Fig.  10; 
Fig.  18  is  a  bottom  view  of  the  front  knife  shown  in 
Fig.  17; 
Fig.  19  is  a  view  showing  a  state  in  which  paper 
web  connection  is  started  with  the  starting  end  of  a 
virgin  paper  web  held  against  the  end  face  of  a 
press  block,  in  the  paper  web  connecting  unit 
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shown  in  Fig.  9; 
Fig.  20  is  a  view  showing  the  way  a  paper  web  in 
service  is  cut  in  the  paper  web  connecting  unit; 
Fig.  21  is  a  view  showing  the  way  the  virgin  paper 
web  is  connected  to  the  paper  web  in  service; 
Fig.  22  is  a  view  showing  a  completion  of  the  paper 
web  connection; 
Fig.  23  is  a  diagram  showing  the  timing  for  the 
paper  web  connection  in  the  paper  web  feeding 
apparatus  shown  in  Fig.  2;  and 
Fig.  24  is  a  schematic  block  diagram  schematically 
showing  a  control  unit  of  the  paper  web  connecting 
unit  along  with  its  peripheral  elements. 

DETAILED  DESCRIPTION 

Referring  to  Fig.  1  ,  there  is  shown  a  conventional 
cigarette  manufacturing  machine,  in  which  a  bobbin  2 
wound  with  a  paper  web  1  is  removably  mounted  for 
rotation  on  a  bobbin  mounting  shaft  (not  shown)  of  a 
paper  web  feeding  apparatus  4  by  means  of  a  bobbin 
holder  3.  The  paper  web  1  is  fed  to  a  winder  (not  shown) 
of  the  cigarette  manufacturing  machine  through  a  paper 
web  connecting  section  5  and  a  reservoir  box  6.  The 
web  1  is  guided  by  the  winder  as  it  travels  in  one  direc- 
tion.  In  this  process  of  traveling,  cut  tobacco  is  supplied 
to  the  winder,  and  is  wrapped  in  the  paper  web  1  to  form 
a  continuous  rod-shaped  cigarette  or  cigarette  rod. 
Thereafter,  the  cigarette  rod  is  cut  into  individual  ciga- 
rettes  with  a  predetermined  length. 

The  paper  web  1  is  fed  from  the  bobbin  2  by  rotating 
a  pulling  roller  (delivery  roller)  7.  Thus,  the  web  1  is 
pulled  and  delivered  as  the  roller  7  rotates.  A  rotating 
shaft  of  the  roller  7  is  connected  to  an  output  shaft  of  a 
servomotor  (not  shown)  by  means  of  gears  so  that  the 
speed  of  delivery  of  the  paper  web  1  can  be  matched  to 
the  cigarette  rod  forming  speed  of  the  winder  by  control- 
ling  the  rotational  speed  of  the  output  shaft  of  the  servo- 
motor.  The  paper  web  feeding  apparatus  4  incorporates 
a  mechanical  brake,  such  as  a  band  or  pad,  and  a  brak- 
ing  force  corresponding  to  the  diameter  of  the  web  roll 
on  the  bobbin  2  is  applied  to  the  bobbin  2  by  means  of 
the  brake.  Thus,  a  tension  corresponding  to  the  web  roll 
diameter  is  applied  to  the  paper  web  1  . 

A  remaining  paper  web  detecting  lever  8  outputs  a 
signal  when  the  remainder  of  the  paper  web  1  in  service 
is  reduced  below  a  predetermined  level,  that  is,  when 
the  roll  diameter  of  the  bobbin  2  is  reduced  below  a  pre- 
determined  level.  On  receiving  this  signal,  a  control 
device  (not  shown)  gives  an  alarm,  thereby  informing  an 
operator  of  the  situation,  and  increases  the  rotational 
speed  of  the  pulling  roller  7  so  that  the  paper  web  1  is 
delivered  at  a  speed  higher  than  the  cigarette  rod  form- 
ing  speed,  whereupon  the  web  1  is  stored  in  the  reser- 
voir  box  6.  Perceiving  the  alarm,  the  operator  removes 
the  bobbin  2  in  service  and  the  bobbin  holder  3  associ- 
ated  therewith  from  a  bobbin  mounting  shaft  on  the  left- 
hand  side  of  Fig.  1  ,  and  then  mounts  the  bobbin  2  on  a 

right-hand  bobbin  mounting  shaft  by  using  the  bobbin 
holder  3,  as  shown  in  Fig.  1.  Further,  the  operator 
mounts  a  bobbin  2'  wound  with  a  new  or  virgin  paper 
web  1'  on  the  left-hand  mounting  shaft  by  using  a  bob- 

5  bin  holder  3',  and  guides  the  starting  end  (leading  end) 
of  the  web  1',  which  is  pasted  with  a  double-coated 
tape,  to  the  paper  web  connecting  section  5  through  a 
guide  roller.  When  preparing  for  the  connection  of  the 
paper  web  1  in  service  and  the  virgin  paper  web  1  '  is  f  in- 

10  ished,  the  paper  web  supply  from  the  bobbin  2  is 
restarted. 

During  the  paper  web  supply,  a  remaining  paper 
web  detecting  lever  9  detects  the  roll  diameter  of  the  in- 
service  bobbin  2  mounted  on  the  right-hand  bobbin 

15  mounting  shaft.  When  the  remainder  of  the  paper  web  1 
is  further  reduced  to  a  predetermined  level,  the  control 
device  stops  the  pulling  roller  7  to  suspend  the  delivery 
of  the  paper  web  1  ,  and  connects  the  paper  webs.  Thus, 
the  starting  end  of  the  virgin  paper  web  1'  is  pasted  on 

20  the  in-service  paper  web  1  in  the  connecting  section  5, 
and  the  remaining  portion  of  the  web  1  which  follows  the 
pasted  portion  is  cut  off.  During  this  paper  web  connec- 
tion,  the  paper  web  stored  in  the  reservoir  box  6  is  fed  to 
the  winder,  so  that  the  winding  operation  can  be  exe- 

25  cuted  without  interruption.  The  emptied  holder  2,  along 
with  the  bobbin  holder  3,  is  removed  from  the  paper  web 
feeding  apparatus  4. 

In  a  predetermined  time  after  the  completion  of  the 
connecting  operation,  the  pulling  roller  7  is  driven  again 

30  to  start  the  delivery  of  the  virgin  paper  web  1  '.  The  posi- 
tion  of  the  joint  or  doubled  portion  of  the  paper  web  is 
detected  by  means  of  paper  web  joint  sensor  (not 
shown),  and  those  cigarettes  (e.g.,  five  in  number) 
which  correspond  to  the  joint  are  removed  automati- 

35  cally.  These  processes  of  operation  are  repeatedly  exe- 
cuted  to  effect  continuous  production  of  cigarettes. 

When  the  remainder  of  the  paper  web  on  the  bob- 
bin  2  in  service  becomes  insufficient,  in  the  conven- 
tional  paper  web  feeding  apparatus,  however,  the 

40  bobbin  2  and  the  bobbin  holder  3  should  be  removed 
from  the  left-hand  mounting  position  and  set  in  the  right- 
hand  mounting  position  to  be  ready  for  paper  web  con- 
nection.  At  the  same  time,  the  bobbin  2'  wound  with  the 
virgin  paper  web  1'  must  be  set  in  the  left-hand  mount- 

45  ing  position  by  means  of  the  bobbin  holder  3'.  Thus,  the 
preparations  for  the  paper  web  connection  entail  trou- 
blesome  manual  attachment  and  detachment  of  the 
bobbins  and  the  bobbin  holders.  It  is  difficult,  therefore, 
to  automate  the  paper  web-supply.  Using  the  mechani- 

50  cal  brake,  moreover,  the  conventional  paper  web  feed- 
ing  apparatus  cannot  easily  stabilize  the  tension  applied 
to  the  paper  webs. 

The  following  is  a  description  of  a  paper  web  feed- 
ing  apparatus  as  a  belt-shaped  material  feeding  appa- 

55  ratus  according  to  one  embodiment  of  the  present 
invention. 

The  paper  web  feeding  apparatus,  which  consti- 
tutes  part  of  a  cigarette  manufacturing  machine,  serves 

4 



7 EP  0  619  256  B1 8 

to  feed  a  paper  web  to  a  winder  of  the  machine. 

General  Configuration 

Referring  to  Fig.  2,  the  paper  web  feeding  appara-  s 
tus  10  comprises  two  bobbins  12  and  12'  fitted  with 
reels  1  7  and  1  7'  which  are  wound  with  paper  webs  1 
and  1',  respectively.  The  paper  web  from  one  of  the 
reels  is  fed  to  the  winder  (not  shown)  through  a  reser- 
voir  box  1  6  and  a  printing  section  (not  shown)  by  rotat-  10 
ing  a  pulling  roller  15  by  means  of  a  servomotor 
(designated  by  numeral  250  in  Fig.  24)  for  use  as  roller 
driving  means  in  a  manner  such  that  the  web  is  held 
between  the  roller  15  and  a  pinch  roller  15a.  The  pinch 
roller  15a,  in  conjunction  with  the  pulling  roller  15,  con-  is 
stitutes  roller  means  for  delivering  the  paper  web. 

The  paper  web  feeding  apparatus  1  0  further  com- 
prises  a  mechanism  for  applying  tension  to  the  paper 
web  traveling  from  the  apparatus  10  toward  the  winder 
and  a  mechanism  for  adjusting  the  traveling  position  of  20 
the  paper  web,  whereby  the  travel  of  the  paper  web  can 
be  stabilized. 

Furthermore,  the  paper  web  feeding  apparatus  1  0 
comprises  an  automatic  paper  web  connecting  unit  14 
and  a  reel  mounting  unit.  The  connecting  unit  14  con-  25 
nects  the  paper  web  on  one  reel  to  the  paper  web  on  the 
other  reel  when  the  remainder  of  the  web  on  the  first 
reel  is  reduced  to  a  critical  degree.  The  reel  mounting 
unit  is  used  to  set  the  reels  in  the  paper  web  feeding 
apparatus  10  so  that  the  reels  are  removable.  Thus,  the  30 
paper  web  can  be  continuously  fed  to  the  winder,  and 
manual  operations  for  the  paper  web  connection  and 
reel  attachment  and  detachment  can  be  reduced  con- 
siderably. 

In  the  paper  web  feeding  apparatus  1  0  according  to  35 
the  present  embodiment,  the  reel  mounting  unit,  ten- 
sioning  mechanism,  and  paper  web  traveling  position 
adjusting  mechanism  are  arranged  in  and  around  two 
rotating  shafts  24  and  24'  for  use  as  reel  mounting 
shafts  on  which  the  reels  17  and  17'  are  mounted  by  40 
means  of  the  bobbins  1  2  and  1  2',  respectively.  Thus,  the 
feeding  apparatus  10  enjoys  a  compact  design. 

The  following  is  a  detailed  description  of  various 
parts  of  the  paper  web  feeding  apparatus  10. 

45 
Rotating  Shaft  (Reel  Mounting  Shaft) 

Referring  to  Figs.  3  and  4,  an  outer  cylinder  20  is 
fixed  to  a  front  wall  1  1  ,  which  constitutes  part  of  the 
body  of  the  paper  web  feeding  apparatus  1  0,  by  means  so 
of  bolts.  An  inner  cylinder  21  is  fitted  in  the  outer  cylin- 
der  20  so  as  to  be  slidable  and  nonrotatable  with 
respect  to  the  cylinder  20.  The  hollow  rotating  shaft  24 
is  rotatably  supported  in  the  inner  cylinder  21  by  means 
of  bearings  25a  and  25b.  Thus,  the  shaft  24  is  sup-  55 
ported  for  rotation  in  the  paper  web  feeding  apparatus 
body.  The  other  rotating  shaft  24'  is  also  supported  for 
rotation  in  the  apparatus  body. 

More  specifically,  the  front  end  of  the  outer  cylinder 
20  is  fitted  in  a  large  hole  1  1  a  which  is  bored  through  the 
front  wall  1  1  .  A  flange,  which  is  formed  substantially  on 
the  middle  portion  of  the  outer  peripheral  surface  of  the 
outer  cylinder  20,  is  fixed  to  the  front  wall  1  1  by  means 
of  the  bolts.  A  key  way  20a  is  formed  extending  axially 
on  the  inner  surface  of  the  outer  cylinder  20,  while  an 
annular  groove  20b  is  formed  extending  circumferen- 
tially  on  the  outer  peripheral  surface  of  the  rear  end  por- 
tion  of  the  cylinder  20.  A  mating  key  21  a  for  the  key  way 
20a  is  fixed  to  the  outer  peripheral  surface  of  the  inner 
cylinder  21  ,  whereby  the  cylinder  21  is  fitted  in  the  outer 
cylinder  20  so  as  to  be  slidable  in  the  axial  direction  and 
nonrotatable. 

The  rotating  shafts  24  and  24'  are  located  in  posi- 
tions  such  that  they  do  not  interfere  with  the  reels  1  7 
and  1  7'  with  their  maximum  web  roll  diameters  when  the 
reels  are  mounted  on  their  corresponding  shafts. 

Reel  Mounting  Unit 

The  reel  mounting  unit  (bobbin  clamping  mecha- 
nism)  is  provided  with  the  bobbins  1  2  and  1  2'  as  holder 
means  for  removably  mounting  the  reels  1  7  and  1  7'  on 
the  rotating  shafts  24  and  24'.  Since  bobbins  12  and  12' 
have  the  same  construction,  only  the  bobbin  12  will  be 
described  below. 

The  bobbin  12  has  a  variable-diameter  holder  with 
a  variable  outside  diameter  which  is  mounted  on  the 
rotating  shaft  24.  The  holder  includes  movable  holder 
elements  37,  e.g.,  four  in  number,  which  are  supported 
on  the  shaft  24  for  movement  in  the  radial  direction  of 
the  shaft  24.  Each  holder  element  37  is  movable 
between  a  reel  mounting  position,  in  which  its  outer 
peripheral  surface  is  pressed  against  a  shaft  hole  defin- 
ing  surface  of  the  reel,  and  a  reel  removing  position,  in 
which  its  outer  peripheral  surface  is  separated  inward 
from  the  shaft  hole  defining  surface  of  the  reel  with 
respect  to  the  radial  direction  of  the  rotating  shaft.  More 
generally,  the  variable-diameter  holder  is  designed  so 
that  its  outside  diameter  is  variable  between  a  first 
diameter  such  that  the  holder  can  be  pressed  into  a 
shaft  hole  of  the  reel  17  and  a  second  diameter  such 
that  the  holder  can  be  disengaged  from  the  reel  shaft 
hole.  The  outside  diameter  of  the  variable-diameter 
holder  is  the  diameter  of  an  imaginary  circle  which  is 
touched  by  the  respective  outer  peripheral  surfaces  of 
the  movable  holder  elements  37. 

The  reel  mounting  unit  further  comprises  a  holder 
drive  mechanism  for  changing  the  outside  diameter  of 
the  holder.  The  holder  drive  mechanism  associated  with 
the  bobbin  12  includes  a  driving  shaft  27  arranged  for 
axial  reciprocation  in  the  hollow  of  the  rotating  shaft  24, 
and  a  cylinder  actuator  for  reciprocating  the  shaft  27. 
The  cylinder  actuator  is  formed  of,  e.g.,  a  spring  single- 
acting  air  cylinder  51  ,  whose  cylinder  chamber  is  selec- 
tively  communicated  with  a  compressed  air  source  210 
or  the  atmosphere  by  means  of  a  three-way  solenoid 

50 
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valve  211,  which  operates  under  the  control  of  a  control 
unit  200,  as  shown  in  Fig.  24. 

When  the  supply  of  compressed  air  to  the  air  cylin- 
der  51  is  stopped,  a  rod  54  is  advanced  by  the  agency 
of  a  spring  55,  whereupon  the  outside  diameter  of  the 
holder  of  the  bobbin  12  increases  to  the  level  of  the  first 
diameter,  so  that  the  reel  1  7  is  unremovably  supported 
by  means  of  the  bobbin  12.  As  the  compressed  air  is 
supplied,  on  the  other  hand,  the  rod  54  is  retreated  to 
reduce  the  outside  diameter  of  the  holder  to  the  level  of 
the  second  diameter,  so  that  the  reel  1  7  is  allowed  to  be 
removed  from  the  bobbin  12. 

Preferably,  a  robot  220  is  used  to  transport  the  reel 
between  a  reel  storage  space  and  the  paper  web  feed- 
ing  apparatus,  and  signals  are  transferred  between  the 
control  unit  200  and  a  robot  control  unit  230  for  control- 
ling  the  operation  of  the  robot,  as  shown  in  Fig.  24.  In 
this  arrangement,  the  control  units  200  and  230  cooper- 
ate  to  control  the  operation  of  the  robot  220  for  the  reel 
transportation  and  the  operation  of  the  reel  mounting 
unit  for  the  reel  attachment  and  detachment.  In  this 
case,  the  attachment  and  detachment  of  the  reel  to  and 
from  the  paper  web  feeding  apparatus  are  automated. 
In  Fig.  24,  numeral  240  designates  various  sensors  for 
detecting  the  robot  operation. 

The  following  is  a  further  description  of  the  reel 
mounting  unit  constructed  in  this  manner. 

As  shown  in  Fig.  3,  the  air  cylinder  51  is  fixed  to  a 
support  plate  46  on  another  support  plate  45,  which  is 
fixed  to  a  large-diameter  flange  21c  on  the  rear  end  of 
the  inner  cylinder  21  across  a  given  space.  The  rod  54 
(Fig.  4)  of  the  cylinder  51  is  loosely  fitted  in  the  rotating 
shaft  24,  and  its  distal  end  is  connected  to  the  rear  end 
of  the  shaft  27.  A  return  spring  55  (Fig.  4)  is  interposed 
compressed  between  a  flange  on  the  distal  end  of  the 
rod  54  and  the  support  plate  46. 

A  thick  large-diameter  flange  24a  is  formed  on  the 
front  end  of  the  rotating  shaft  24.  Holes  24b,  e.g.,  four  in 
number,  are  bored  through  the  peripheral  wall  of  the 
flange  24a  so  as  to  be  arranged  at  regular  intervals  in 
the  circumferential  direction  of  the  flange.  Each  hole 
24b  extends  in  the  radial  direction  of  the  shaft  24.  The 
shaft  27  is  fitted  in  the  hollow  of  the  shaft  24  by  means 
of  a  bearing  for  relative  rotation  and  axial  sliding  motion. 
A  taper  cam  28  is  rotatably  mounted  on  the  front  end  of 
the  shaft  27  by  means  of  a  thrust  bearing  29  and  a  bear- 
ing  30.  The  rear  half  portion  of  the  cam  28  is  in  the  form 
of  a  cylinder  having  a  uniform  diameter,  and  the  front 
portion  thereof  forms  a  taper  surface  tapered  toward  the 
front  end.  In  other  words,  the  front  portion  of  the  cam  28 
is  in  the  form  of  a  truncated  cone. 

As  shown  in  Fig.  5,  a  shaft  31  is  slidably  fitted  in 
each  hole  24b  of  the  flange  24a,  and  a  slit  31  a  is  formed 
in  the  outer  peripheral  surface  of  shaft  31  so  as  to 
extend  along  the  axis  of  the  shaft  31  .  The  proximal  end 
of  the  shaft  31  is  loosely  fitted  in  a  hole  of  a  spring  shoe 
32,  and  faces  the  taper  cam  28  across  a  narrow  gap.  A 
roller  33  is  rotatably  mounted  on  the  proximal  end  of  the 

shaft  31  by  means  of  a  shaft  bolt  34  and  a  nut  35  (Fig. 
7).  As  shown  in  Fig.  7,  a  spring  36  is  interposed  com- 
pressed  between  the  spring  shoe  32  and  the  respective 
peripheral  surfaces  of  the  head  of  the  bolt  34  and  the 

5  nut  35.  The  spring  36  causes  the  shaft  31  to  withdraw, 
and  presses  the  roller  33  against  the  taper  cam  28  for 
rolling  motion. 

As  shown  in  Figs.  5  and  6,  the  middle  portion  of 
each  movable  holder  element  37,  substantially  in  the 

10  form  of  a  quadrant,  is  fixed  to  the  distal  end  of  the  shaft 
31  by  means  of  a  bolt  38.  One  end  of  a  pin  39,  the  other 
end  of  which  is  fitted  in  a  hole  24c  bored  in  the  end  face 
of  the  flange  24a,  is  slidably  fitted  in  the  slit  31a  of  shaft 
31.  Thus,  the  shaft  31  is  slidable,  though  nonrotatable, 

15  toward  and  away  from  the  rotating  shaft  24  in  its  corre- 
sponding  hole  24b  of  the  flange  24a.  As  the  taper  cam 
28  reciprocates  in  the  axial  direction,  the  shaft  31  slides 
toward  or  away  from  the  rotating  shaft  24  in  the  hole  24c 
of  the  flange  24a  with  the  roller  33  rolling,  whereby  var- 

20  iable-diameter  holder,  formed  of  the  four  holder  ele- 
ments  37,  expands  or  contracts  in  diameter. 

Paper  Web  Traveling  Position  Adjusting  Mechanism 

25  The  paper  web  traveling  position  adjusting  mecha- 
nism  moves  the  bobbins  12  and  12'  back  and  forth, 
thereby  adjusting  the  travel  of  the  paper  webs  1  and  1'. 
An  arrangement  of  this  mechanism  on  the  side  of  the 
bobbin  1  2  is  identical  with  that  on  the  side  of  the  bobbin 

30  12'.  The  following  is  a  description  of  the  arrangement  on 
the  side  of  the  bobbin  1  2  only. 

The  traveling  position  adjusting  mechanism 
includes  a  traveling  position  adjusting  knob  13  (Fig.  3). 
The  knob  1  3  extends  through  a  hole  1  1  b  in  the  front  wall 

35  11,  and  is  fixed  to  a  shaft  which  is  rotatably  supported 
on  the  wall  1  1  by  means  of  a  bearing  57.  A  toothed  pul- 
ley  58  is  fixed  to  the  rear  end  of  the  shaft  of  the  knob  1  3. 
A  toothed  belt  59  is  passed  around  and  between  the 
pulley  58  and  a  toothed  pulley  22  which  is  screwed  on 

40  the  inner  cylinder  21  of  the  bobbin  12. 
As  shown  in  Fig.  4,  the  toothed  pulley  22  is  in  the 

form  of  a  large  ring,  and  a  thread  formed  on  its  inner 
peripheral  surface  is  engagedly  fitted  on  a  thread  21b  of 
the  inner  cylinder  21.  A  ring-shaped  flange  22a  pro- 

45  trudes  axially  from  the  front  end  face  of  the  pulley  22, 
covering  the  whole  outer  peripheral  edge  of  the  end 
face.  A  plurality  of  pins  23  are  screwed  in  the  flange  22a 
so  as  to  be  arranged  at  regular  intervals  in  the  circum- 
ferential  direction  of  the  flange.  The  respective  tip  ends 

so  of  the  pins  23  are  slidably  fitted  in  the  annular  groove 
20b  of  the  outer  cylinder  20.  Thus,  the  pulley  22  is  sup- 
ported  on  the  outer  cylinder  20  so  as  to  be  rotatable  with 
respect  to  the  cylinder  20  and  axially  immovable. 

By  rotating  the  knob  13,  the  toothed  pulley  22  is 
55  rotated  by  means  of  the  toothed  belt  59  which  is  in 

engagement  with  the  toothed  pulley  58  of  the  knob  13, 
and  the  inner  cylinder  21  is  axially  moved  with  respect 
to  the  outer  cylinder  20  to  move  the  bobbin  1  2  back  and 
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forth,  whereby  the  travel  of  the  paper  web  is  adjusted. 
Meanwhile,  the  paper  web  traveling  position  adjustment 
is  performed  such  that  an  edge  of  the  paper  web  is 
aligned  with  reference  lines  (not  shown)  formed  on 
guide  plates  62,  62'  (mentioned  later).  5 

Tensioning  Mechanism 

The  tensioning  mechanism  applies  braking  force  to 
the  rotating  shafts  24  and  24',  thereby  tensioning  the  10 
paper  webs  1  and  1  '  delivered  from  the  reels  1  7  and  1  7'. 
An  arrangement  of  this  mechanism  on  the  side  of  the 
web  1  is  identical  with  that  on  the  side  of  the  web  1  '.  The 
following  is  a  description  of  the  arrangement  on  the  side 
of  the  paper  web  1  only.  15 

The  tensioning  mechanism  is  composed  of  a  pow- 
der  brake  50  for  use  as  an  electrical  brake,  a  rotary 
encoder  52  for  generating  a  predetermined  number  of 
pulses  with  every  revolution  of  the  reel  17,  a  timing  sen- 
sor  (designated  by  numeral  260  in  Fig.  24)  for  generat-  20 
ing  a  pulse  with  every  revolution  of  the  pulling  roller  15, 
and  the  control  unit  200.  The  control  unit  200  deter- 
mines  the  diameter  of  the  roll  of  the  paper  web  1  on  the 
reel  17  in  accordance  with  pulse  outputs  from  the 
encoder  52  and  the  sensor  260,  and  controls  the  opera-  25 
tion  of  the  powder  brake  50  in  accordance  with  the  roll 
diameter  so  that  the  braking  force  applied  to  the  rotating 
shaft  24  has  an  optimum  value.  The  web  roll  diameter  of 
the  reel  1  7  is  equal  to  the  product  of  the  diameter  of  the 
pulling  roller  15  and  the  number  of  revolutions  of  the  30 
roller  1  5  for  each  revolution  of  the  reel  1  7.  Thus,  the  roll 
diameter  can  be  calculated  on  the  basis  of  the  pulse 
outputs  from  the  rotary  encoder  52  and  the  sensor  260 
and  the  roller  diameter.  The  optimum  braking  force  is 
previously  set  so  that  the  braking  force  decreases  in  a  35 
curve  of  second  degree,  for  example,  as  the  roll  diame- 
ter  is  reduced. 

As  shown  in  Fig.  3,  the  powder  brake  50  and  the 
rotary  encoder  52  are  supported  by  means  of  the  sup- 
port  plate  45  which  is  fixed  to  the  flange  21c  of  the  inner  40 
cylinder  21  .  The  powder  brake  50  has  its  input  shaft  50a 
fixed  to  the  support  plate  46  by  means  of  a  bracket  47 
and  its  output  shaft  50b  fixedly  fitted  with  a  gear  53, 
which  is  in  mesh  with  a  gear  26  on  the  rotating  shaft  24. 
Also,  the  brake  50  includes  an  input-side  element  (driv-  45 
ing  member)  and  an  output-side  element  (driven  mem- 
ber),  arranged  for  relative  rotation  across  a  powder  gap, 
and  an  exciting  coil  50c  (Fig.  24)  disposed  around  the 
brake  50  so  that  magnetic  flux  can  be  passed  through 
high-permeability  powder  (magnetic  iron  powder)  which  so 
fills  the  powder  gap.  The  coil  50c  is  connected  to  the 
control  unit  200. 

When  the  input-side  element  is  rotating  with  the 
exciting  coil  de-energized,  the  powder  in  the  powder 
brake  50  is  pressed  against  the  operating  surface  of  the  55 
input-side  element  by  centrifugal  force.  Thus,  the  input- 
and  output-side  elements  are  not  connected  at  all,  so 
that  no  torque  is  transmitted  from  the  input-side  element 

to  the  output-side  element.  When  the  exciting  coil  is 
energized,  the  particles  of  the  powder  are  coupled  in  a 
chain,  and  torque  is  transmitted  from  the  input-side  ele- 
ment  to  the  output-side  element  by  coupling  force 
between  the  powder  particles  and  frictional  force 
between  the  powder  and  the  operating  surface.  The 
transmitted  torque  can  be  controlled  by  adjusting  the 
exciting  power  of  the  exciting  coil,  that  is,  exciting  cur- 
rent. 

The  input  side  of  the  powder  brake  50  is  fixed  in  the 
aforesaid  manner,  and  the  output  side  engages  the  gear 
26  of  the  rotating  shaft  24  through  the  medium  of  the 
gear  53.  Accordingly,  the  output-side  torque  or  braking 
force  applied  to  the  shaft  24  can  be  freely  controlled  by 
adjusting  the  exciting  current.  Thus,  the  braking  force 
can  be  set  with  higher  accuracy  for  the  powder  brake  50 
than  for  the  mechanical  brake,  so  that  an  optimum  ten- 
sion  can  be  applied  to  the  paper  web  with  stability. 
Moreover,  the  brake  50  enjoys  high  wear  resistance, 
and  its  maintenance  and  inspection  are  easy. 

A  gear  56,  which  is  fixed  to  the  shaft  of  the  rotary 
encoder  52,  is  in  mesh  with  the  gear  26  (Fig.  3)  of  the 
rotating  shaft  24.  The  encoder  52  is  connected  electri- 
cally  to  the  control  unit  200. 

Automatic  Paper  Web  Connecting  Unit 

The  automatic  paper  web  connecting  unit,  which  is 
designated  by  numeral  14  in  Fig.  2,  connects  the  used 
and  virgin  paper  webs  and  cuts  the  used  web  by  simply 
moving  and  pressing  a  pair  of  press  blocks  70  and  70' 
against  each  other.  As  shown  in  Figs.  9  to  1  1  ,  the  con- 
necting  unit  comprises  a  clamp  mechanism  65  for 
pressing  the  press  blocks  70  and  70'  against  each  other 
and  a  cutter  mechanism  66  for  cutting  the  paper  web. 

The  clamp  mechanism  65  is  provided  with  the 
press  blocks  70  and  70'  which  are  arranged  for  relative 
movement  in  the  direction  to  cross  feed  paths  for  the 
paper  webs  1  and  1  '  so  that  they  can  be  pressed  against 
each  other.  Thus,  the  webs  1  and  1  '  can  be  retained  on 
the  respective  opposite  faces  of  the  blocks  by  suction 
under  negative  pressure.  The  cutter  mechanism  66 
includes  a  rotating  shaft  80  rotatable  between  the  feed 
paths  for  the  paper  webs  1  and  1  ',  on  the  upper-course 
side  of  the  blocks  70  and  70',  first  and  second  knives  86 
and  86'  fixed  to  the  blocks  70  and  70',  respectively,  a 
third  knife  81  fixed  to  the  shaft  80,  and  a  rotary  cylinder 
82.  The  cylinder  82  serves  to  rotate  the  rotating  shaft  80 
between  a  first  rotational  position,  in  which  the  third 
knife  81  faces  the  first  knife  86,  and  a  second  rotational 
position  in  which  the  third  knife  81  faces  the  second 
knife  86'.  As  the  blocks  70  and  70'  move  toward  each 
other,  the  used  paper  web  is  cut  by  means  of  the  third 
knife  81  and  the  first  or  second  knife  86  or  86',  depend- 
ing  on  the  rotational  position  of  the  shaft  80. 

More  specifically,  the  automatic  paper  web  con- 
necting  unit  14  comprises  guide  rollers  60  and  60' 
arranged  side  by  side  on  the  upper  portion  of  the  front 
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face  of  the  front  wall  1  1  of  the  paper  web  feeding  appa- 
ratus,  guide  rollers  61  and  61'  arranged  side  by  side 
substantially  in  the  center  of  the  front  face  of  the  wall  1  1  , 
and  guide  plates  62  and  62'  located  directly  under  the 
rollers  60  and  60',  respectively,  as  shown  in  Fig.  9.  The 
guide  rollers  60,  61  and  61'  and  the  guide  plate  62 
define  the  feed  path  (indicated  by  two-dot  chain  line  in 
Fig.  9)  for  the  paper  web  1  ,  while  the  guide  rollers  60', 
61  and  61'  and  the  guide  plate  62'  define  the  feed  path 
(indicated  by  two-dot  chain  line  in  Fig.  9)  for  the  paper 
web  1  '.  The  feed  paths  for  the  paper  webs  1  and  1  '  join 
each  other  on  the  lower-course  side  of  the  guide  roller 
62. 

The  clamp  mechanism  65  and  the  cutter  mecha- 
nism  66  are  arranged  between  the  guide  plates  62  and 
62'  and  the  guide  rollers  61  and  61',  and  a  speed  con- 
troller  67  is  disposed  under  the  mechanisms  65  and  66. 

The  clamp  mechanism  65  is  composed  of  the  left- 
and  right-hand  press  blocks  70  and  70',  sliders  71  and 
71'  (Figs.  10  and  1  1)  coupled  to  the  blocks  70  and  70', 
respectively,  and  an  air  cylinder  72  as  an  actuator  for 
driving  the  sliders.  The  blocks  70  and  70'  are  slidably 
placed  on  their  corresponding  rails  76,  which  are  hori- 
zontally  fixed  to  the  front  face  of  the  front  wall  1  1  of  the 
paper  web  feeding  apparatus.  The  front  end  portion  of 
the  block  70  which  faces  the  block  70'  is  formed  of  a 
somewhat  elastic  material,  e.g.,  a  hard  rubber  member, 
so  as  to  absorb  an  impact  force  acting  on  the  paper 
webs  1,  1'  when  the  blocks  70,  70'  are  brought  into 
urged  contact  with  each  other  through  the  paper  webs, 
thereby  preventing  the  paper  webs  from  being  cut  by  the 
impact  force.  As  shown  in  Fig.  10,  moreover,  a  number 
of  small  holes  70a  are  bored  in  an  end  face  of  the  block 
70.  The  holes  70a  communicate  with  a  vacuum  unit  (not 
shown)  by  means  of  a  hollow  portion  (not  shown)  in  the 
press  block  70  and  an  air  pipe  74,  one  end  of  which  is 
connected  to  the  rear  face  of  the  block  70.  As  the  vac- 
uum  unit  is  operated,  the  paper  web  1  is  attracted  to  and 
held  on  the  end  face  of  the  block  70  by  means  of  nega- 
tive  pressure  produced  in  those  openings  of  the  small 
holes  which  are  directed  to  the  block  end  face.  The  air 
pipe  74  is  provided  with,  for  example,  a  manual  on-off 
valve  (not  shown).  The  press  block  70'  is  constructed  in 
the  same  manner  as  the  press  block  70. 

A  support  base  75  (Figs.  10  and  11)  is  fixed  sub- 
stantially  to  the  center  of  the  rear  face  of  the  front  wall 
1  1  ,  and  the  two  rails  76  are  fixed  to  the  top  surface  of 
the  base  75.  These  rails  horizontally  extend  parallel  to 
each  other  at  a  predetermined  distance.  The  sliders  71 
and  71'  are  arranged  on  the  rails  76  and  76',  respec- 
tively,  so  as  to  be  slidable  without  a  possibility  of  their 
slipping  off  the  rails.  The  sliders  71  and  71'  penetrate 
their  corresponding  slots  11c  and  11c'  bored  through 
the  front  wall  1  1  ,  and  are  fixed  to  the  press  blocks  70 
and  70',  respectively.  Thus,  the  blocks  70  and  70'  are 
movable  in  unison  with  their  corresponding  sliders  71 
and  71'. 

Drive  means  for  moving  the  press  blocks  70  and  70' 

toward  and  away  from  each  other  includes  the  air  cylin- 
der  72  and  connecting  rods  79  and  79'  for  connecting  a 
rod  77  of  the  cylinder  72  to  the  blocks  70  and  70', 
respectively.  The  upper  end  of  the  main  body  of  the  air 

5  cylinder  72  is  fixed  to  the  center  of  the  lower  portion  of 
the  support  base  75.  The  rod  77  of  the  cylinder  72 
extends  vertically,  and  a  bracket  78  is  fixed  to  the  distal 
end  of  the  rod  77.  One  end  of  each  of  the  connecting 
rods  79  and  79'  is  coupled  to  the  bracket  78,  and  the 

10  other  ends  of  the  rods  79  and  79'  are  connected  to  the 
sliders  71  and  71',  respectively. 

The  air  cylinder  72  is  of  a  double-acting  type,  and 
each  of  two  cylinder  chambers  thereof  is  allowed  to  be 
selectively  communicated  with  a  compressed  air  source 

15  (not  shown)  or  the  atmosphere  through  a  three-way 
valve  (not  shown).  The  three-way  valve  is  connected 
electrically  to  the  control  unit  200  (Fig.  24).  When  the 
paper  web  feeding  apparatus  is  not  in  a  predetermined 
operating  state  such  that  the  drive  of  the  pulling  roller  1  5 

20  is  stopped,  manual  operation  of  the  three-way  valve  is 
prohibited  under  the  control  of  the  control  unit  200. 
When  the  feeding  apparatus  is  in  the  predetermined 
operating  state,  the  manual  operation  of  the  valve  is 
permitted.  When  compressed  air  is  supplied  to  one  cyl- 

25  inder  chamber  of  the  air  cylinder  72,  the  rod  77  of  the 
cylinder  72  advances  to  separate  the  sliders  71  and  71' 
from  each  other,  as  shown  in  Figs.  9  and  1  1  .  When  the 
compressed  air  is  supplied  to  the  other  cylinder  cham- 
ber  to  retreat  the  rod  77,  on  the  other  hand,  the  respec- 

30  tive  opposite  faces  of  the  sliders  71  and  71  '  are  pressed 
against  each  other. 

As  shown  in  Figs.  9  to  1  2,  the  cutter  mechanism  66 
is  composed  of  the  rotating  shaft  80,  the  front  knife  81  , 
the  rotary  cylinder  82  as  an  actuator,  gears  83,  84  and 

35  85,  the  rear  knives  86  and  86',  etc. 
As  shown  in  Figs.  13  and  14,  a  tapped  hole  80b  is 

bored  in  the  end  face  of  a  rear  portion  80a  of  the  rotat- 
ing  shaft  80,  and  a  slit  80d  is  formed  in  a  front  portion 
80c  of  the  shaft  80,  extending  along  the  axis  of  the  shaft 

40  80  and  diametrically  penetrating  the  shaft  80.  A  thread 
is  formed  on  the  distal  end  of  the  front  portion  80c  of  the 
shaft  80.  The  rotating  shaft  80  extends  penetrating  a 
hole  1  1d  (Fig.  12),  which  is  bored  through  that  portion  of 
the  front  wall  1  1  just  over  the  middle  position  between 

45  the  press  blocks  70  and  70',  and  is  rotatably  supported 
in  the  wall  1  1  by  means  of  a  support  member  90  and  a 
bearing  91  .  The  gear  83  is  fixed  to  the  rear  end  of  the 
shaft  80  by  means  of  a  bolt  92,  which  is  screwed  in  the 
tapped  hole  80b. 

so  A  cylindrical  holder  93  is  fitted  on  the  front  portion 
80c  of  the  rotating  shaft  80.  As  shown  in  Figs.  1  5  and 
1  6,  a  slit  93a  is  formed  on  one  side  of  the  peripheral  wall 
of  the  holder  93,  corresponding  to  the  slit  80d  of  the 
shaft  80,  and  a  pair  of  tapped  holes  93b  and  a  pair  of 

55  bolt  holes  93c  are  formed  on  the  other  side.  Two  aligned 
pin  holes  93d  are  bored  diametrically  through  the  distal 
end  of  the  holder  93.  The  front  knife  81  can  be  inserted 
in  the  respective  slits  80d  and  93a  of  the  shaft  80  and 
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the  holder  93.  As  shown  in  Figs.  17  and  18,  an  edge  81  a 
is  formed  on  the  lower  portion  of  the  knife  81  ,  and  a  pair 
of  tapped  holes  81c  are  bored  individually  through  the 
opposite  ends  of  an  upper  portion  81b  of  the  knife  81  . 

As  shown  in  Fig.  12,  the  holder  93  is  fitted  on  the  s 
front  portion  80c  of  the  shaft  80  in  a  manner  such  that  its 
slit  93a  is  located  under  the  slit  80d  of  the  shaft  80  so  as 
to  be  in  alignment  therewith.  The  upper  portion  81b  of 
the  front  knife  81  is  inserted  in  the  slit  93a.  A  support 
plate  94  is  fixed  to  the  outer  peripheral  surface  of  the  10 
upper  portion  of  the  holder  93  by  means  of  a  pair  of 
bolts  95  which  are  screwed  individually  in  the  tapped 
holes  93b.  Bolt  holes  are  bored  through  the  plate  94  so 
as  to  be  in  alignment  with  the  bolt  holes  93c  of  the 
holder  93.  15 

The  bolts  96  penetrate  their  corresponding  bolt 
holes  of  the  support  plate  94  and  the  bolt  holes  93c  of 
the  holder  93,  and  are  screwed  individually  in  the 
tapped  holes  81c  of  the  front  knife  81  ,  thereby  support- 
ing  the  knife  81  so  that  its  height  can  be  adjusted.  The  20 
front  knife  81  is  fixed  to  the  holder  93  by  means  of  a  pair 
of  fixing  nuts  97  which  are  screwed  individually  on  the 
bolts  96.  A  pin  98  extends  through  the  slit  80d  of  the 
rotating  shaft  80  so  that  its  ends  are  fitted  individually  in 
the  pin  holes  93d  of  the  holder  93,  whereby  the  holder  25 
93  is  nonrotatably  anchored  to  the  shaft  80.  A  cap  99  is 
screwed  on  the  distal  end  of  the  shaft  80. 

Referring  again  to  Fig.  10,  the  rotary  cylinder  82  is 
horizontally  attached  to  the  rear  face  of  the  front  wall  1  1 
of  the  paper  web  feeding  apparatus  by  means  of  a  sup-  30 
port  base  100  above  the  rotating  shaft  80.  A  gear  85  is 
fixed  to  the  front  end  of  a  rotating  shaft  of  the  cylinder 
82.  The  gear  85  is  in  mesh  with  an  idle  gear  84  which  is 
in  engagement  with  the  gear  83  on  the  rotating  shaft  80. 
As  shown  in  Fig.  12,  the  idle  gear  84  is  rotatably  sup-  35 
ported  by  means  of  the  support  member  90.  As  shown 
in  Fig.  1  1  ,  the  proximal  end  of  an  arm  101  is  fixed  to  the 
rear  end  of  the  shaft  of  the  cylinder  82,  and  an  adjusting 
bolt  102  is  threadedly  fixed  to  the  distal  end  of  the  arm 
101.  40 

A  stopper  1  03  is  fixed  to  the  support  base  1  00  such 
that  it  can  retain  the  adjusting  bolt  102.  When  the  rotat- 
ing  shaft  of  the  rotary  cylinder  82  is  in  a  predetermined 
rotational  position  (rotation  end  position),  a  head  102a 
of  the  bolt  102  is  caused  to  abut  against  the  stopper  45 
103,  thereby  holding  the  cylinder  shaft  in  position.  The 
rotary  cylinder  82  includes,  for  example,  a  vane  82a, 
which  is  rotatable  in  unison  with  the  shaft  of  the  cylinder 
82,  and  two  cylinder  chambers  82b,  82c  divided  by  the 
vane,  as  shown  in  Fig.  24.  Each  cylinder  chamber  is  so 
selectively  communicated  with  the  compressed  air 
source  210  or  the  atmosphere  by  means  of  a  three-way 
valve  82d  or  82e  which  is  operated  under  the  control  of 
the  control  unit  200.  The  rotating  shaft  of  the  air  cylinder 
82  is  rotated  for  approximately  90°  by  supplying  com-  55 
pressed  air  to  one  of  the  cylinder  chambers  of  the  cylin- 
der  82. 

The  rear  knives  86  and  86'  are  arranged  on  the 
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upper  surfaces  of  the  press  blocks  70  and  70',  respec- 
tively,  of  the  clamp  mechanism  65  (Fig.  9)  so  as  to  face 
the  edge  81  of  the  front  knife  81  on  the  rotating  shaft  80. 
As  the  blocks  70  and  70'  slide,  the  rear  knives  86  and 
86',  in  conjunction  with  the  front  knife  81  ,  cut  the  paper 
web  1  or  1'. 

General  Operation 

The  following  is  a  description  of  the  operation  of  the 
paper  web  feeding  apparatus  constructed  in  this  man- 
ner. 

When  air  is  supplied  to  the  air  cylinder  51  of  the 
clamp  mechanism  for  the  bobbin  12  shown  in  Figs.  3 
and  4,  in  order  to  mount  the  reel  1  7,  wound  with  the 
paper  web  1  ,  on  the  right-hand  bobbin  12  (as  in  Fig.  2), 
the  rod  54  is  drawn  into  the  body  of  the  cylinder  51  to 
move  the  shaft  27  to  the  right  of  Figs.  3  and  4.  As  a 
result,  the  taper  cam  28  retreats  toward  the  body  of  the 
paper  web  feeding  apparatus.  As  the  cam  28  retreats  in 
this  manner,  the  shafts  31  attached  to  the  rotating  shaft 
24  are  drawn  radially  inward  by  the  agency  of  the  urging 
force  of  the  spring  36  (Fig.  7),  so  that  the  variable-diam- 
eter  holder,  formed  of  the  four  movable  holder  elements 
37  (Fig.  6),  contracts  to  the  second  diameter.  There- 
upon,  the  reel  17  is  allowed  to  be  mounted  on  the  bob- 
bin  12. 

Then,  the  reel  17  wound  with  the  paper  web  1  is 
mounted  on  the  holder,  and  air  is  supplied  to  the  air  cyl- 
inder  51  .  When  this  is  done,  the  rod  54  of  the  cylinder  51 
is  forced  out,  so  that  the  shaft  27  moves  to  the  left  of 
Figs.  3  and  4,  whereupon  the  taper  cam  28  is  pushed 
out  forward.  When  the  cam  28  is  pushed  out  in  this 
manner;  the  shafts  31  are  pushed  radially  outward 
against  the  urging  force  of  the  spring  36,  so  that  the 
holder  is  expanded  to  the  first  diameter  to  fix  or  clamp 
the  reel  17.  Thereupon,  mounting  the  reel  17  on  the 
bobbin  12  is  finished. 

The  bobbin  1  2  is  of  a  stationary  type  such  that  it  is 
continually  fixed  to  the  body  of  the  paper  web  feeding 
apparatus.  The  outside  diameter  of  the  bobbin  1  2  is  var- 
iable  between  a  first  diameter  such  that  the  reel  can  be 
mounted  on  the  bobbin  and  a  second  diameter  such 
that  the  reel  17  can  be  removed  from  the  bobbin.  Thus, 
the  attachment  and  detachment  the  reel  1  7  to  and  from 
the  bobbin  12  can  be  easily  automated. 

The  reel  17',  wound  with  the  paper  web  1',  is 
mounted  on  the  left-hand  bobbin  12'  (Fig.  2)  in  the  same 
manner  as  the  reel  17  on  the  bobbin  12. 

Here  let  it  be  supposed  that  the  paper  web  1  on  the 
reel  17  mounted  on  the  right-hand  bobbin  12  of  Fig.  2  is 
being  delivered  through  the  automatic  paper  web  con- 
necting  unit  14  by  means  of  the  pulling  roller  15,  to  be 
fed  to  the  winder  (not  shown)  via  the  reservoir  box  1  6.  In 
this  situation,  the  rod  77  of  the  air  cylinder  72  in  the  con- 
necting  unit  14  is  extended,  so  that  the  press  blocks  70 
and  70'  are  separated  from  each  other,  as  shown  in 
Figs.  9  and  1  1  .  At  the  same  time,  the  shaft  80  of  the  cut- 
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ter  mechanism  66  is  locked  to  the  rotational  position 
shown  in  Fig.  9,  so  that  the  front  knife  81  faces  the  rear 
knife  86  which  is  fixed  to  the  left-hand  press  block  70. 

The  paper  web  1  passes  the  guide  roller  60  and  the 
guide  plate  62,  and  is  then  guided  to  the  guide  roller  61 
through  a  narrow  gap  between  the  press  block  70  and 
the  front  knife  81  ,  and  further  to  the  pulling  roller  1  5  (Fig. 
2)  via  the  guide  roller  61'.  The  pulling  roller  15  is  driven 
by  means  of  the  servomotor  250  (Fig.  24)  through  the 
medium  of  a  transmission  mechanism  such  as  gear 
means.  At  this  time,  the  rotational  speed  of  the  output 
shaft  of  the  servomotor  is  controlled  by  means  of  the 
control  unit  200,  and  the  paper  web  1  is  delivered  at  a 
speed  matched  to  the  cigarette  rod  forming  speed  of  the 
winder. 

When  the  paper  web  1  is  delivered  in  this  manner, 
the  bobbin  12  rotates  in  unison  with  the  rotating  shaft 
24.  Thereupon,  the  powder  brake  50  is  rotated  by 
means  of  the  gear  26  fixed  to  the  shaft  24  through  the 
medium  of  the  gear  53,  and  the  shaft  of  the  rotary 
encoder  52  is  rotated  by  means  of  the  gear  56  (Fig.  3). 
As  the  reel  17  on  the  bobbin  12  rotates,  the  encoder  52 
delivers  its  pulse  output.  As  the  pulling  roller  15  rotates, 
on  the  other  hand,  the  timing  sensor  260  delivers  its 
pulse  output.  In  response  to  the  pulse  outputs  from  the 
encoder  52  and  the  sensor  260,  the  control  unit  200  cal- 
culates  the  web  roll  diameter  of  the  reel  17,  adjusts  the 
braking  force  of  the  powder  brake  50  to  the  optimum 
braking  force  in  accordance  with  the  roll  diameter,  and 
applies  the  optimum  tension  to  the  paper  web  1  .  Thus, 
the  tension  applied  to  the  web  1  is  stabilized. 

The  braking  force  of  the  powder  brake  50  is  control- 
led  in  three  stages,  e.g.,  heavy  (for  outside  diameter  of 
550  to  400  0),  medium  (for  400  to  300  0),  and  light  (for 
300  to  190  0),  depending  on  the  roll  diameter  of  the 
paper  web  1  .  In  this  braking  force  control,  the  braking 
force  is  controlled  so  as  to  decrease  in  a  curve  of  sec- 
ond  degree  as  the  web  roll  diameter  is  reduced.  Thus, 
the  braking  force  is  controlled  so  as  to  decrease  at  a 
higher  rate  in  a  larger-diameter  region  as  the  roll  is 
reduced,  to  decrease  at  a  medium  rate  in  a  medium- 
diameter  region,  and  to  decrease  at  a  lower  rate  in  a 
lower-diameter  region. 

Preferably,  the  braking  force  is  controlled  depend- 
ing  on  the  operation  mode  of  the  paper  web  feeding 
apparatus,  as  well  as  that  of  the  winder.  There  are  oper- 
ation  modes  which  include,  for  example,  a  low-speed 
mode,  high-speed  mode,  stopping  mode,  and  suspen- 
sion  mode.  In  the  high-speed  mode  for  high-speed 
travel  of  the  paper  web,  the  braking  force  control  is 
effected  so  that  a  smaller  braking  force  than  that  for  the 
lower-speed  mode  is  applied  to  the  paper  web.  In  the 
stopping  mode  during  which  the  operations  of  the 
winder  and  the  paper  web  feeding  apparatus  are 
stopped  following  their  steady  operating  state,  the  rota- 
tional  speed  of  the  pulling  roller  15  is  gradually  reduced, 
and  finally,  the  roller  15  ceases  to  rotate.  In  the  braking 
force  control  in  the  stopping  mode,  therefore,  the  deliv- 

ery  of  the  paper  web  from  the  reel  can  be  stopped  with- 
out  causing  the  web  to  slacken  or  break.  In  the  braking 
force  control  in  the  suspension  mode  during  which  the 
pulling  roller  15  is  kept  in  suspension  after  the  termina- 

5  tion  of  the  stopping  mode,  moreover,  the  braking  force  is 
applied  to  the  paper  web  according  to  the  web  roll  diam- 
eter  lest  the  reel  rotate  unexpectedly. 

Since  the  powder  brake  50  is  controlled  by  means 
of  electromagnetic  force,  it  wears  little,  and  its  mainte- 

10  nance  and  inspection  are  easy. 
When  the  remainder  of  the  paper  web  1  in  service 

is  reduced  below  a  predetermined  level  (e.g.,  1  76  to  1  78 
0  in  terms  of  reserve  diameter),  the  web  1  is  delivered 
at  a  higher  speed  (e.g.,  20%  higher  than  usual)  than  the 

15  speed  of  consumption  under  the  control  of  the  control 
unit  200  (Fig.  23),  and  is  stored  in  the  reservoir  box  16 
(Fig.  2).  Then,  the  reel  17'  wound  with  the  virgin  paper 
web  1  '  is  mounted  on  the  left-hand  bobbin  1  2'.  In  mount- 
ing  the  reel  17'  on  the  bobbin  12',  the  reel  17'  is  auto- 

20  matically  transported  by  means  of  the  robot  or  the  like. 
As  shown  in  Fig.  1  9,  a  double-coated  tape  1  1  0  is  pasted 
on  one  side  of  the  starting  end  1  'a  of  the  web  1  '.  When 
the  manual  on-off  valves  (not  shown)  attached  to  the  air 
pipes  74  and  74'  are  opened,  air  is  sucked  from  the 

25  inside  of  the  press  blocks  70  and  70'  through  the  pipes 
by  means  of  the  vacuum  unit,  while  the  outside  air  is 
sucked  in  through  the  small  holes  70a  in  the  respective 
end  faces  of  the  blocks.  Thus,  a  negative  pressure  is 
produced  on  the  block  end  faces  such  that  the  starting 

30  end  1  'a  of  the  web  1  '  can  be  attracted  to  the  end  faces. 
In  this  state,  the  operator  prepares  for  the  connection  of 
the  paper  webs  by  causing  that  side  of  the  starting  end 
1  'a  opposite  to  the  side  pasted  with  the  double-coated 
tape  1  1  0  to  be  retained  on  the  end  face  of  the  press 

35  block  70'  by  suction  (Fig.  1  9)  . 
Then,  the  paper  web  supply  from  the  reel  17  is 

restarted.  When  the  remainder  of  the  paper  web  1  on 
the  reel  17  is  further  reduced,  the  drive  of  the  pulling 
roller  15  is  stopped  under  the  control  of  the  control  unit 

40  200  (Fig.  23),  and  the  delivery  of  the  web  1  from  the  reel 
17  is  suspended.  When  the  roller  15  is  stopped,  the 
three-way  valve  for  allowing  or  preventing  the  com- 
pressed  air  supply  to  the  air  cylinder  72  (Fig.  11)  is 
allowed  to  be  operated  manually.  In  order  to  connect  the 

45  paper  web  1  and  the  virgin  paper  web  1  ',  therefore,  the 
operator  manually  operates  the  three-way  valve  associ- 
ated  with  the  rod  retreating  cylinder  chamber  so  that  the 
compressed  air  is  supplied  to  this  chamber.  Thereupon, 
the  rod  77  of  the  cylinder  72  retreats,  so  that  the  press 

so  blocks  70  and  70'  move  toward  each  other  in  the  direc- 
tions  of  arrows  A  and  A'  of  Fig.  20.  Accordingly,  the  rear 
knife  86  fixed  to  the  block  70,  in  conjunction  with  the 
front  knife  81,  cuts  the  paper  web  1  slidingly.  The 
moment  the  web  1  is  cut,  its  terminal  end  1  a  is  attracted 

55  to  the  end  face  of  the  press  block  70  by  sucking  force. 
Further,  the  press  blocks  70  and  70'  move  toward 

each  other  in  a  manner  such  that  the  terminal  end  1a  of 
the  paper  web  1  and  the  starting  end  1  'a  of  the  paper 

10 
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web  1'  retained  individually  on  them  by  suction.  When 
the  opposite  faces  of  the  blocks  are  pressed  against 
each  other,  as  shown  in  Fig.  21  ,  the  respective  ends  1a 
and  1  'a  of  the  webs  1  and  1  '  are  bonded  by  means  of 
the  double-coated  tape  110  under  pressure.  Subse-  5 
quently,  the  three-way  valve  associated  with  the  rod 
advancing  cylinder  chamber  of  the  air  cylinder  72  is 
manually  operated  so  that  the  compressed  air  is  sup- 
plied  to  this  chamber.  Thereupon,  the  rod  77  of  the  cyl- 
inder  72  advances,  so  that  the  press  blocks  70  and  70'  w 
move  away  from  each  other  in  the  directions  of  arrows  B 
and  B'  of  Fig.  22,  thereby  releasing  the  paper  webs  1 
and  1'.  Then,  the  blocks  70  and  70'  return  to  their 
respective  original  positions. 

Furthermore,  when  it  is  detected  by  a  sensor  270  is 
that  the  press  blocks  70,  70'  pressed  against  each  other 
are  separated,  a  corresponding  one  of  valves  82d,  82e 
associated  with  the  rotary  cylinder  82  of  the  cutter 
mechanism  66  (Fig.  9)  is  operated  under  the  control  of 
the  control  unit  200  which  responds  to  a  detection  out-  20 
put  of  the  sensor  270,  so  that  the  rotating  shaft  of  the 
cylinder  82  rotates.  As  a  result,  the  shaft  80  rotates  in 
the  direction  of  arrow  C  of  Fig.  22,  whereby  the  rota- 
tional  position  of  the  front  knife  81  is  shifted  so  that  the 
knife  81  faces  the  rear  knife  86',  which  is  fixed  to  the  25 
press  block  70',  to  be  ready  for  the  paper  web  connec- 
tion  in  the  next  stage  (Fig.  23). 

When  connecting  the  paper  webs  1  and  1  '  is  fin- 
ished,  the  pulling  roller  15  is  rotated  (Fig.  23)  to  deliver 
the  virgin  paper  web  1  '.  The  position  of  the  joint  or  dou-  30 
bled  web  portion  at  which  the  terminal  end  1a  of  the 
web  1  and  the  starting  end  1  'a  of  the  web  1  '  are  lapped 
and  connected  is  detected  by  means  of  the  paper  web 
joint  sensor  (not  shown),  and  a  plurality  of  cigarettes 
(e.g.,  five  in  number)  are  automatically  removed  from  a  35 
double-web  inspection/cutting  drum  section  (not 
shown). 

When  the  remainder  of  the  paper  web  1'  on  the 
bobbin  12'  becomes  insufficient,  a  virgin  paper  web  is 
set  anew  on  the  bobbin  1  2  in  the  same  manner  as  afore-  40 
said,  the  starting  end  of  the  new  web  is  connected  to  the 
paper  web  1'  in  service,  and  the  web  1'  is  cut.  In  this 
manner,  virgin  paper  webs  are  set  alternately  on  the 
bobbins  12  and  12'  to  ensure  continuous  paper  web 
supply.  Mounting  the  reels  on  the  bobbins  12  and  12',  45 
starting  reservation,  connecting  the  paper  webs,  etc. 
are  controlled  by  means  of  the  control  unit  200  which 
operates  in  response  to  signals  from  a  timing  disk  on 
the  back  of  the  pulling  roller  15  and  the  rotary  encoders 
(only  one  of  which  is  designated  by  numeral  52)  so 
attached  individually  to  the  bobbins  12  and  12'.  Thus, 
the  supply  of  the  paper  webs  to  the  bobbins  12  and  12' 
and  the  paper  web  connection  can  be  automatically 
executed  after  making  only  simple  arrangements. 

It  is  to  be  understood  that  the  present  invention  is  55 
not  limited  to  the  embodiment  described  above,  and 
that  various  changes  and  modifications  may  be  effected 
therein  by  one  skilled  in  the  art  without  departing  from 

the  scope  or  spirit  of  the  invention. 
According  to  the  above-described  embodiment,  for 

example,  the  present  invention  is  applied  to  the  paper 
web  feeding  apparatus  of  the  cigarette  manufacturing 
machine.  The  invention  may,  however,  be  also  applied 
to  packaging  material  feeding  apparatuses,  such  as  one 
for  the  cigarette  manufacturing  machine. 

In  the  foregoing  embodiment,  moreover,  a  desired 
one  of  the  two  paper  webs,  fed  along  the  two  paper  web 
feed  paths,  is  cut  by  means  of  one  cutter  mechanism. 
Alternatively,  however,  two  cutter  mechanisms  may  be 
used  corresponding  to  the  paper  webs,  individually. 

According  to  the  above  embodiment,  moreover,  the 
compressed  air  supply  to  the  air  cylinder  72  and  the 
negative  pressure  supply  to  the  press  blocks  70  and  70' 
are  controlled  by  means  of  the  manual  valves.  Alterna- 
tively,  however,  the  compressed  air  supply  and  the  neg- 
ative  pressure  supply  may  be  controlled  by  using 
solenoid  valves  which  operate,  for  example,  under  the 
control  of  the  control  unit  200. 

According  to  the  embodiment  described  herein,  fur- 
thermore,  the  solenoid  valve  21  1  which  operates  under 
the  control  of  the  control  unit  200  is  used  to  supply  the 
compressed  air  to  the  air  cylinder  51  for  driving  the  var- 
iable-diameter  holder,  and  the  solenoid  valves  82d  and 
82e  are  employed  for  compressed  air  supply  to  the 
rotary  cylinder  82.  Alternatively,  however,  a  manual 
valve  may  be  used  for  this  purpose. 

From  the  above-described  embodiments  of  the 
present  invention,  it  is  apparent  that  the  present  inven- 
tion  may  be  modified  as  would  occur  to  one  of  ordinary 
skill  in  the  art  without  departing  from  the  spirit  and 
scope  of  the  present  invention  which  should  be  defined 
solely  by  the  appended  claims.  All  such  modifications 
as  would  be  obvious  to  one  of  ordinary  skill  in  the  art 
should  not  be  regarded  as  a  departure  from  the  scope 
of  the  invention,  and  should  be  included  within  the 
scope  of  the  invention  as  defined  solely  by  the 
appended  claims. 

Claims 

1.  An  apparatus  (10)  for  feeding  a  belt-shaped  mate- 
rial  (1  ,  1  ')  employed  for  the  production  of  cigarettes 
with  a  cigarette  manufacturing  machine  comprising: 

a  body  having  a  front  wall  (11); 
a  first  reel  (17)  mounted  on  the  front  end  of  a 
rotating  shaft  (24)  rotatably  supported  on  and 
extending  through  said  front  wall  (11)  to  be 
rotated  in  unison  with  said  shaft  (24)  to  thereby 
deliver  the  belt-shaped  material  (1)  wound  on 
the  first  reel  (17)  therefrom; 
a  second  reel  (1  7')  mounted  on  the  front  end  of 
a  second  rotating  shaft  (24'),  said  second  shaft 
(24')  being  rotatably  supported  on  and  extend- 
ing  through  said  front  wall  (11)  and  being 
located  at  a  distance  from  the  first  shaft  (24),  so 
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that  no  interference  to  and  between  the  belt- 
shaped  materials  (1,1')  occurs  even  when  said 
first  and  second  reels  (17,  17'),  respectively, 
wound  with  the  first  and  the  second  belt- 
shaped  materials  of  a  maximum  roll  diameter, 
are  mounted  individually  on  said  first  and  sec- 
ond  rotating  shafts  (24,  24'); 
a  first  and  a  second  holder  means  (12,  12')  for 
removably  mounting  said  first  and  second  reel 
(1  7,  1  7')  on  the  front  end  of  said  first  and  sec- 
ond  shafts  (24,  24'),  respectively; 
each  of  said  first  and  second  holder  means  (1  2, 
12')  including  a  plurality  of  movable  holder  ele- 
ments  (37)  cooperating  with  each  other  to  con- 
stitute  a  corresponding  one  of  variable- 
diameter  holders, 
each  of  said  movable  holder  elements  (37) 
having  a  single  shaft  portion  (31)  which  is  sup- 
ported  by  an  associated  one  of  the  first  and 
second  rotating  shafts  (24,  24')  for  movement 
in  the  radial  direction  of  said  associated  one 
rotating  shaft,  and  a  plurality  of  springs  (36) 
respectively  fitted  around  the  shaft  portions 
(31)  of  the  movable  holder  elements  (37)  and 
operable  to  urge  said  plurality  of  movable 
holder  elements  (37)  inwardly  in  a  radial  direc- 
tion  of  an  associated  one  of  said  first  and  sec- 
ond  rotating  shafts  (24,  24'),  and 
first  and  second  holder  driving  means  (27,  51) 
including  a  driving  shaft  (27)  arranged  for  recip- 
rocation  in  an  axial  direction  of  a  corresponding 
one  of  said  first  and  second  rotating  shafts  (24, 
24')  in  a  cylindrical  hollow  of  said  correspond- 
ing  one  rotating  shaft,  and  cylinder  means  (51) 
disposed  on  a  side  close  to  the  rear  end  of  said 
corresponding  one  rotating  shaft  in  an  interior 
of  the  body  of  said  belt-shaped  material  feed- 
ing  apparatus  (10),  for  reciprocating  said  driv- 
ing  shaft  (27); 
said  driving  shaft  (27)  having  a  conical  distal 
end  portion  (28)  against  which  abut  respective 
radial  inner  ends  of  said  plurality  of  movable 
holder  elements  concerned  (37),  so  that  said 
plurality  of  movable  holder  elements  (37)  move 
between  a  reel  mounting  position,  in  which 
their  outer  surfaces  are  pressed  against  an 
inner  surface  of  the  reel  concerned  (17  or  17'), 
and  a  reel  removing  position,  in  which  the  outer 
surfaces  are  separated  from  the  inner  surface 
of  the  reel  (1  7  or  1  7'),  as  said  driving  shaft  (24) 
reciprocates, 
characterized  by  an  outer  hollow  cylinder  (20) 
fixed  to  the  front  wall  (11)  of  said  belt-shaped 
material  feeding  apparatus  (10); 
an  inner  hollow  cylinder  (21)  fitted  in  said  outer 
cylinder  (20),  said  inner  cylinder  (21)  being  slid- 
ingly  movable  but  unrotatable  relatively  to  said 
outer  cylinder  (20),  a  corresponding  one  of  the 

first  and  second  rotating  shafts  (24,  24')  being 
rotatably  fitted  to  the  inner  cylinder  (21);  and 
an  adjusting  mechanism  (13,  22,  58,  59)  for 
adjusting  a  traveling  position  of  a  correspond- 

5  ing  one  of  said  first  and  second  belt-shaped 
materials  (1,  1'); 
wherein  said  adjusting  mechanism  (13,  22,  58, 
59)  includes  a  pulley  (22)  rotatably  but  axially 
immovably  supported  by  said  outer  cylinder 

10  (20)  and  coupled  by  threads  to  said  inner  cylin- 
der  (21),  for  causing  an  axial  motion  of  said 
inner  cylinder  (21),  a  knob  (13)  having  a  shaft 
portion  which  is  rotatably  supported  by  the 
front  wall  (11)  of  said  belt-shaped  material 

15  feeding  apparatus  (10)  and  which  extends 
through  the  body  (11)  of  said  apparatus  (10), 
and  transmission  means  (58,  59)  for  transmit- 
ting  a  rotation  of  said  knob  (13)  to  said  pulley 
(22),  whereby  an  axial  position  of  the  holder 

20  means  (1  2  or  1  2')  mounted  to  a  corresponding 
one  of  said  first  and  second  rotating  shafts  (24, 
24')  is  adjusted  by  said  knob  (13). 

2.  The  apparatus  according  to  claim  1  ,  further  includ- 
25  ing  a  first  and  a  second  detector  (52,  260)  for  gen- 

erating  an  electrical  signal  indicative  of  the 
diameter  of  said  belt-shaped  material  (1,1')  on  said 
first  and  second  reel  (17,  17'),  respectively,  and 

30  brake  control  means  (200)  for  controlling  oper- 
ations  of  first  and  second  electrical  brakes  (50) 
for  applying  braking  force  to  said  shafts  (24, 
24'),  respectively,  in  accordance  with  electrical 
signals  from  said  first  and  second  detectors 

35  (52,  260). 

3.  Apparatus  according  to  claim  1  or  2,  wherein  each 
of  said  first  and  second  electrical  brakes  (50)  is  a 
powder  brake  (50)  which  includes: 

40 
an  input  shaft  (50a)  fixed  to  the  body  of  the 
belt-shaped  material  feeding  apparatus  (10); 
an  output  shaft  (50b)  coupled  to  a  correspond- 
ing  one  of  said  first  and  second  rotating  shafts 

45  (24,  24'). 

4.  The  apparatus  according  to  claim  3,  wherein  each 
powder  brake  (50)  is  disposed  on  the  side  close  to 
the  inner  end  of  a  corresponding  one  of  said  first 

so  and  second  rotating  shafts  (24,  24'), 

each  of  said  output  shafts  (50b)  of  said  first  and 
second  electrical  brakes  (50)  being  gear-cou- 
pled  to  the  corresponding  one  of  said  first  and 

55  second  rotating  shafts  (24,  24'),  via  a  first  gear 
(53)  fixed  to  the  output  shaft  (50b)  and  a  sec- 
ond  gear  (26)  fixed  to  the  inner  end  of  the  cor- 
responding  one  rotating  shaft  and  disposed  in 

12 
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mesh  with  the  first  gear  (53). 

5.  The  apparatus  according  to  the  preceding  claim, 
further  comprising  a  belt-shaped  material  connect- 
ing  means  (1  4)  for  connecting  a  starting  end  portion  s 
of  one  of  the  first  and  second  belt-shaped  materials 
(1,  1')  to  other  of  said  belt-shaped  materials  (1,  1'), 
and  for  cutting  said  other  belt-shaped  material  just 
prior  to  a  connection  between  the  first  and  second 
belt-shaped  materials  (1  ,  1  ').  10 

6.  The  apparatus  according  to  claim  1  ,  further  includ- 
ing: 

roller  means  comprising  a  pulling  roller  (15)  is 
and  operable  to  deliver  the  belt-shaped  mate- 
rial  (1);  and 
roller  driving  means  (250)  for  drivingly  rotating 
said  pulling  roller  (15),  to  thereby  rotate  associ- 
ated  ones  of  said  first  and  second  reels  (17,  20 
17'),  and  said  first  and  second  rotating  shafts 
(24,  24'). 

Patentanspruche 
25 

1  .  Vorrichtung  (1  0)  fur  das  Zuf  tihren  eines  bahnformi- 
gen  Materials  (1,  1'),  die  fur  die  Produktion  von 
Zigaretten  bei  einer  Zigarettenherstellungsma- 
schine  verwendet  wird,  bestehend  aus: 

30 
einem  Aufbau  mit  einer  Vorderwand  (11); 
einer  ersten  Rolle  (17),  die  auf  dem  vorderen 
Ende  einer  Drehwelle  (24)  montiert  ist,  welche 
drehbar  an  der  Vorderwand  (11)  gehalten  ist 
und  sich  durch  diese  hindurch  zur  gleichformi-  35 
gen  Drehung  mit  der  Welle  (24)  ersteckt,  urn 
dadurch  das  bahnformige  Material  (1),  das  auf 
der  ersten  Rolle  (1  7)  aufgewickelt  ist,  von  die- 
ser  abzugeben;  einer  zweiten  Rolle  (17'),  die 
auf  dem  vorderen  Ende  einer  zweiten  Dreh-  40 
welle  (24')  montiert  ist,  wobei  die  zweite  Welle 
(24')  drehbar  an  der  Vorderwand  (1  1)  gelagert 
ist  und  sich  durch  diese  hindurch  erstreckt  und 
in  einer  Entfernung  von  der  ersten  Welle  (24) 
derart  angeordnet  ist,  daB  zwischen  den  bahn-  45 
formigen  Materialien  (1,  1')  selbst  dann  keine 
Beeintrachtigung  auftritt,  wenn  die  erste  und 
die  zweite  Rolle  (17,  17'),  die  jeweils  mit  dem 
ersten  und  dem  zweiten  bahnformigen  Material 
mit  einem  maximalen  Rollendurchmesser  so 
bewickelt  sind,  einzeln  auf  die  erste  und  die 
zweite  Drehwelle  (24,  24')  montiert  sind; 
einer  ersten  und  einer  zweiten  Halteeinrichtung 
(12,  12')  zur  losbaren  Montage  der  ersten  und 
der  zweiten  Rolle  (1  7,  1  7')  jeweils  auf  dem  vor-  ss 
deren  Ende  der  ersten  und  der  zweiten  Welle 
(24,  25'); 
wobei  zu  jeder  der  ersten  und  zweiten  Halte- 

einrichtung  (12,  12')  zahlreiche  bewegbare 
Halteelemente  (37)  gehoren,  die  zur  Bildung 
eines  entsprechenden  Halters  von  Haltern  mit 
variablen  Durchmesser  zusammenwirken, 
wobei  jedes  der  bewegbaren  Halteelemente 
(37)  einen  einzelnen  Wellenabschnitt  (31),  der 
mittels  einer  zugeordneten  Welle  von  der 
ersten  und  der  zweiten  Drehwelle  (24,  24')  zur 
Biegung  in  der  radialen  Richtung  der  zugeord- 
neten  Drehwelle  gelagert  ist,  und  zahlreiche 
Federn  (36)  besitzt,  die  jeweils  urn  die  Wellen- 
abschnitte  (31)  auf  den  bewegbaren  Halteele- 
menten  (37)  befestigt  und  fur  das  Driicken  der 
zahlreichen  bewegbaren  Halteelemente  (37) 
nach  innen  in  eine  Radialrichtung  einer  zuge- 
ordneten  Welle  von  der  ersten  und  zweiten 
Drehwelle  (24,  24')  betatigbar  sind,  und 
ersten  und  zweiten  Halterantriebseinrichtun- 
gen  (27,  51)  mit  einem  Antriebsschaft  (27),  die 
fur  eine  hin-  und  hergehende  Bewegung  in 
einer  axialen  Richtung  einer  zugeordneten 
Welle  von  der  ersten  und  der  zweiten  Dreh- 
welle  (24,  24')  in  einem  zylindrischen  Hohlraum 
der  zugeordneten  Eindrehwelle  vorgesehen 
ist,  und  mit  einer  Zylindereinrichtung  (51),  die 
in  einer  Seite  nahezu  im  hinteren  Ende  der  ent- 
sprechenden  einen  Drehwelle  in  einem  Inne- 
ren  des  Aufbaus  der  Vorrichtung  (10)  fur  das 
Zufiihren  des  bahnformigen  Materials  zur  Hin- 
und  Herbewegung  des  Antriebsschafts  (27) 
angeordnet  ist; 
wobei  der  Antriebsschaft  (27)  einen  konischen 
distalen  Endabschnitt  (28)  besitzt,  gegen  den 
entsprechende  radiale  innere  Enden  der  zahl- 
reichen  betreffenden  bewegbaren  Halteele- 
mente  (37)  derart  anstoBen,  daB  die 
zahlreichen  bewegbaren  Halteelemente  (37) 
zwischen  einer  Rollenmontagestellung,  in  der 
ihre  AuBenflachen  gegen  eine  Innenflache  der 
entsprechenden  Rolle  (17)  bzw.  (17')  gepreBt 
sind,  und  einer  Rollenentfernungsstellung 
bewegbar  sind,  in  der  die  AuBenflachen  von 
der  Innenflache  der  Rolle  (17)  oder  (17')  beab- 
standet  sind,  wenn  sich  der  Antriebsschaft  (27) 
hin-  und  herbewegt; 
gekennzeichnet  durch  einen  auBeren  hohlen 
Zylinder  (20),  der  an  der  Vorderwand  (11)  der 
Vorrichtung  (10)  fur  das  Zufiihren  von  bahnfor- 
migem  Material  befestigt  ist; 
einen  inneren  Hohlzylinder  (21),  der  in  dem 
AuBenzylinder  (20)  befestigt  ist,  wobei  der 
innere  Zylinder  (21)  bzgl.  des  AuBenzylinders 
(20)  gleitend  verschiebbar,  jedoch  nicht  dreh- 
bar  ist,  wobei  eine  entsprechende  Welle  von 
der  ersten  und  der  zweiten  Drehwelle  (24,  24') 
drehbar  an  dem  inneren  Zylinder  (21)  befestigt 
ist;  und  durch  einen  Einstellmechanismus  (13, 
22,  58,  59)  zur  Einstellung  einer  Laufstellung 
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eines  entsprechenden  Materials  von  dem 
ersten  und  dem  zweiten  bahnformigen  Material 
0,1'); 
wobei  der  Einstellmechanismus  (13,  22,  58, 
59)  eine  Riemenscheibe  (22),  die  drehbar 
jedoch  axial  und  beweglich  durch  den  AuBen- 
zylinder  (20)  gehalten  und  uber  Gewinde  mit 
dem  inneren  Zylinder  (21)  zur  Veranlassung 
einer  axialen  Bewegung  des  inneren  Zylinders 
(21)  gekoppelt  ist,  eine  Rolle  (13)  mit  einem 
Wellenabschnitt,  der  drehbar  durch  die  Vorder- 
wand  (11)  der  Vorrichtung  (10)  fur  das  Zufiih- 
ren  von  bahnformigen  Material  gehalten  ist  und 
der  sich  durch  den  Aufbau  der  Vorrichtung  (10) 
erstreckt,  und  eine  Ubertragungseinrichtung 
(58,  59)  zur  Ubertragung  einer  Drehung  der 
Rolle  (13)  auf  die  Riemenscheibe  (22)  auf- 
weist,  wobei  eine  axiale  Stellung  der  Halteein- 
richtung  (12  bzw.  12'),  die  auf  einer 
entsprechenden  Welle  von  der  ersten  und 
zweiten  Drehwelle  (24,  24')  montiert  ist,  durch 
die  Rolle  (13)  eingestellt  wird. 

2.  Vorrichtung  nach  Anspruch  1  ,  zu  der  weiterhin  ein 
erster  und  ein  zweiter  Fiihler  (52,  260)  zur  Erzeu- 
gung  eines  elektrischen  Signals,  das  reprasentativ 
fur  den  jeweiligen  Durchmesser  des  bahnformigen 
Materials  (1,  1')  auf  der  ersten  und  der  zweiten 
Rolle  (17,  17')  ist,  und  eine  Bremskontrolleinrich- 
tung  (200)  zur  Steuerung  der  Betatigung  der  ersten 
und  zweiten  elektrischen  Bremsen  (50)  zum  Auf- 
bringen  einer  Bremskraft  auf  die  jeweiligen  Wellen 
(24,  24')  gemaB  elektrischen  Signalen  von  den 
ersten  und  den  zweiten  Fuhlern  (52,  260)  gehoren. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  bei  der  jede 
von  der  ersten  und  der  zweiten  elektrischen 
Bremse  (50)  eine  Pulverbremse  (50)  ist,  welche 
einer  Eingangswelle  (50a),  die  an  dem  Aufbau  der 
Vorrichtung  (10)  fur  das  Zufiihren  von  bahnformi- 
gen  Material  befestigt  ist,  und  eine  Ausgangswelle 
(50)  besitzt,  die  mit  einer  entsprechenden  Welle 
von  der  ersten  und  der  zweiten  Drehwelle  (24,  24') 
gekoppelt  ist. 

4.  Vorrichtung  nach  Anspruch  3,  bei  der  jede  Pulver- 
bremse  (50)  an  der  Seite  nahe  dem  inneren  Ende 
einer  entsprechenden  Welle  von  der  ersten  und 
zweiten  Drehwelle  (24,  24')  angeordnet  ist,  wobei 
jede  der  Ausgangswellen  (50b)  der  ersten  und 
zweiten  elektrischen  Bremsen  (50)  mit  der  entspre- 
chenden  Welle  von  der  ersten  und  zweiten  Dreh- 
welle  (24,  24')  uber  ein  erstes  Zahnrad  (53),  das  an 
der  Ausgangswelle  (50b)  befestigt  ist,  und  ein  zwei- 
tes  Zahnrad  (26),  das  an  dem  inneren  Ende  der 
entsprechenden  Drehwelle  befestigt  ist  und  mit 
dem  ersten  Zahnrad  (53)  verzahnt  gekoppelt  ist. 

5.  Vorrichtung  nach  einem  vorangehenden  Anspruch, 
weiterhin  mit  einer  Bahnmaterialverbindungsein- 
richtung  (14)  fur  das  Verbinden  eines  Anfangsend- 
abschnitt  eines  bahnformigen  Materials  von  dem 

5  ersten  und  dem  zweiten  bahnformigen  Material  (1  , 
1')  mit  dem  anderen  des  bahnformigen  Materials 
(1,1'),  und  zum  Schneiden  des  anderen  bahnformi- 
gen  Materials  unmittelbar  vor  einer  Verbindung  zwi- 
schen  dem  ersten  und  dem  zweiten  bahnformigen 

10  Material  (1,  1'). 

6.  Vorrichtung  nach  Anspruch  1,  weiterhin  mit  einer 
Rolleneinrichtung,  die  eine  Zugrolle  (15)  besitzt  und 
fur  die  Abgabe  des  bahnformigen  Materials  (1) 

15  betatigbar  ist;  und  mit  einer  Rollenantriebseinrich- 
tung  (250)  fur  den  Drehantrieb  der  Zugrolle  (15) 
zum  Drehen  der  zugeordneten  Rolle  von  den 
ersten  und  zweiten  Rollen  (17,  17')  und  der  ersten 
und  zweiten  Drehwellen  (24,  24'). 

20 
Revendications 

1  .  Appareil  (1  0)  destine  a  introduire  un  materiau  (1,1') 
sous  forme  de  bande  utilise  pour  la  fabrication  de 

25  cigarettes  avec  une  machine  de  fabrication  de  ciga- 
rettes  comprenant: 

un  corps  a  paroi  frontale  (1  1); 
un  premier  rouleau  (17)  dispose  sur  I'extremite 

30  frontale  d'un  arbre  rotatif  (24)  monte  de 
maniere  a  pouvoir  tourner  sur  et  s'etendant  a 
travers  ladite  paroi  frontale  (11)  de  fagon  a 
tourner  conjointement  avec  ledit  arbre  (24) 
pour  ainsi  delivrer  le  materiau  (1)  sous  forme 

35  de  bande  enroule  sur  le  premier  rouleau  (1  7); 
un  second  rouleau  (17')  dispose  sur  I'extremite 
frontale  d'un  second  arbre  rotatif  (24'),  ledit 
second  arbre  (24')  etant  dispose  de  maniere  a 
pouvoir  tourner  sur  et  s'etendant  a  travers 

40  ladite  paroi  frontale  (1  1)  et  etant  dispose  a  dis- 
tance  du  premier  arbre  (24)  si  bien  qu'aucune 
interference  n'intervient  en  direction  et  entre 
lesdits  materiaux  (1,  1')  en  forme  de  bandes, 
meme  lorsque  lesdits  premier  et  second  rou- 

45  leaux  (17,  17'),  formes  par  les  premier  et 
second  materiaux  en  forme  de  bandes  presen- 
tant  un  diametre  d'enroulement  maximal,  sont 
montes  individuellement  sur  lesdits  premier  et 
second  arbres  rotatifs  (24,  24'); 

so  un  premier  et  un  second  moyens  de  support 
(12,  12')  destines  a  monter  de  maniere  amovi- 
ble  les  premier  et  second  rouleaux  (1  7,  1  7')  sur 
I'extremite  frontale  des  premier  et  second 
arbres  (24,  24'); 

55  chaque  moyen  de  support  (12,  12')  compre- 
nant  une  serie  d'elements  de  support  mobiles 
(37)  concourant  I'un  avec  I'autre  pour  former  un 
element  de  support  compose  de  plusieurs  ele- 
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merits  de  support  de  diametre  variable, 
chaque  element  de  support  mobile  (37)  pre- 
sentant  un  bout  d'arbre  unique  (31)  qui  est 
porte  par  un  element  associe  aux  premier  et 
second  arbres  rotatifs  (24,  24')  pour  bouger  s 
dans  la  direction  radiale  de  I'arbre  de  rotation 
associe,  et  une  serie  de  ressorts  (36)  disposes 
autour  du  bout  d'arbre  (31)  des  elements  de 
support  mobiles  (37)  et  pouvant  etre  utilise's 
pour  amener  ladite  serie  d'elements  de  support  10 
mobiles  (37)  vers  I'interieur  dans  une  direction 
radiale  de  I'element  associe  aux  premier  et 
second  arbres  rotatifs  (24,  24'),  et 
des  moyens  d'entramement  (27,  51)  des  pre- 
mier  et  second  elements  de  support  compre-  is 
nant  un  arbre  d'entramement  (27)  dispose  de 
maniere  a  prendre  un  mouvement  alternatif 
dans  une  direction  axiale  de  I'arbre  correspon- 
dent  compose  des  premier  et  second  arbres 
rotatifs  (24,  24')  dans  un  creux  cylindrique  de  20 
I'arbre  rotatif,  et  un  verin  cylindrique  (51)  dis- 
pose  sur  un  cote  proche  de  I'extremite  arriere 
de  I'arbre  rotatif  correspondant  a  I'interieur  de 
I'appareil  (10)  introduisant  le  materiau  en  forme 
de  bande,  destine  a  actionner  d'un  mouvement  25 
alternatif  ledit  arbre  d'entramement  (27);  ledit 
arbre  d'entramement  (27)  presentant  une 
extremite  distale  conique  (28)  contre  laquelle 
butent  les  extremites  internes  radiales  de  la 
serie  d'elements  de  support  mobiles  (37)  con-  30 
cernes,  si  bien  que  les  elements  de  support 
mobiles  (37)  se  deplacent  entre  une  position 
de  montage  du  rouleau,  dans  laquelle  leurs 
surfaces  externes  sont  pressees  contre  une 
surface  interne  du  rouleau  concerne  (17,  17'),  35 
et  une  position  d'enlevement  du  rouleau,  dans 
laquelle  les  surfaces  externes  sont  separees 
de  la  surface  interne  du  rouleau  (17  ou  17')  a 
mesure  que  I'arbre  d'entramement  (24)  exerce 
un  mouvement  alternatif,  40 
caracterise  par  un  cylindre  creux  externe  (20) 
fixe  a  la  paroi  frontale  (11)  de  I'appareil  (10) 
destine  a  introduire  le  materiau  en  forme  de 
bande; 
un  cylindre  creux  interne  (21)  dispose  dans  45 
ledit  cylindre  externe  (20),  ledit  cylindre  interne 
(21)  pouvant  etre  coulisse  legerement  mais  ne 
pouvant  pas  tourner  par  rapport  au  cylindre 
externe  (20),  I'arbre  correspondant  des  pre- 
mier  et  second  arbres  de  rotation  (24,  24')  so 
etant  monte  de  maniere  a  pouvoir  tourner  dans 
le  cylindre  interne  (21);  et 
un  mecanisme  d'ajustement  (13,  22,  58,  59) 
destine  a  ajuster  une  position  de  deplacement 
d'un  materiau  correspondant  des  premier  et  55 
second  materiaux  (1  ,  1  ')  en  forme  de  bandes; 
dans  lequel  ledit  mecanisme  d'ajustement  (13, 
22,  58,  59)  comprend  une  poulie  (22)  montee 
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de  maniere  a  pouvoir  tourner  mais  immobile 
axialement  sur  le  cylindre  interne  (20)  et  reliee 
par  un  filetage  par  des  fils  au  cylindre  interne 
(21),  afin  d'entramer  un  mouvement  axial  du 
cylindre  interne  (21),  un  bouton  (13)  solidaire 
d'un  axe  monte  de  maniere  a  pouvoir  tourner 
sur  la  paroi  frontale  (1  1)  de  I'appareil  (10)  des- 
tine  a  introduire  le  materiau  sous  forme  de 
bande  et  qui  s'etend  a  travers  le  corps  (1  1)  de 
I'appareil  (10),  et  des  moyens  de  transmission 
(58,  59)  destines  a  transmettre  le  mouvement 
de  rotation  du  bouton  (13)  a  la  poulie  (22),  la 
position  axiale  des  moyens  de  support  (12  ou 
12')  montes  sur  un  arbre  correspondant  des 
premier  et  second  arbres  de  rotation  (24,  24') 
etant  reglee  par  ledit  bouton  (13). 

2.  Appareil  suivant  la  revendication  1  ,  comprenant  en 
outre  un  premier  et  un  second  detecteurs  (52,  260) 
destines  a  produire  un  signal  electrique  indiquant  le 
diametre  du  materiau  (1  ,  1  ')  en  forme  de  bande  sur 
lesdits  premier  et  second  rouleaux  (17,  17'),  et 

un  moyen  de  controle  des  freins  (200)  destine 
a  controler  les  operations  des  premier  et 
second  freins  electriques  (50)  afin  de  freiner 
les  arbres  (24,  24')  suivant  les  signaux  electri- 
ques  des  premier  et  second  detecteurs  (52, 
260). 

3.  Appareil  suivant  la  revendication  1  ou  2,  caracterise 
en  ce  que  lesdits  premier  et  second  freins  electri- 
ques  (50)  sont  un  frein  a  poudre  (50)  qui  comprend: 

un  arbre  d'entree  (50a)  fixe  au  corps  de  I'appa- 
reil  (10)  destine  a  introduire  le  materiau  sous 
forme  de  bande; 
un  arbre  de  sortie  (50b)  couple  a  un  des  pre- 
mier  et  second  arbres  rotatifs  (24,  24'). 

4.  Appareil  suivant  la  revendication  3,  caracterise  en 
ce  que  chaque  frein  a  poudre  (50)  est  dispose  sur 
le  cote  proche  de  I'extremite  interne  d'un  des  pre- 
mier  et  second  arbres  rotatifs  (24,  24'), 

chaque  arbre  de  sortie  (50b)  des  premier  et 
second  freins  electriques  (50)  etant  couple  par 
transmission  un  des  premier  et  second  arbres 
rotatifs  (24,  24')  par  I'intermediaire  d'un  premier 
engrenage  (53)  fixe  a  I'arbre  de  sortie  (50b)  et 
un  second  engrenage  (26)  fixe  a  I'extremite 
interne  de  I'arbre  rotatif  correspondant  et  con- 
nects  au  premier  engrenage  (53). 

5.  Appareil  suivant  la  precedente  revendication,  com- 
prenant  en  outre  un  moyen  de  connexion  (14)  du 
materiau  sous  forme  de  bande  destine  a  connecter 
une  extremite  de  depart  de  I'un  des  deux  materiaux 
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(1,  1')  sous  forme  de  bandes  a  I'autre  materiau  (1, 
1  ')  sous  forme  de  bande  et  destine  a  couper  ledit 
materiau  avant  une  connexion  entre  les  premier  et 
second  materiaux  (1  ,  1  ')  sous  forme  de  bandes. 

5 
6.  Appareil  suivant  la  revendication  1  ,  comprenant  en 

outre: 

des  elements  a  roulette  comprenant  une  rou- 
lette  de  traction  (1  5)  et  pouvant  fonctionner  afin  w 
de  fournir  ledit  materiau  (1)  en  forme  de  bande; 
et 
un  moyen  d'entramement  (250)  de  la  roulette 
destine  a  assurer  I'entraTnement  en  rotation  de 
la  roulette  de  traction  (1  5),  pour  ainsi  faire  tour-  15 
ner  les  premier  et  second  rouleaux  (17,  17')  et 
lesdits  premier  et  second  arbres  rotatifs  (24, 
24'). 
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