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Description 

BACKGROUND  AND  SUMMARY  OF  INVENTION: 

This  invention  relates  to  a  coreless  winding  method 
and  apparatus  and,  more  particularly,  to  one  that  pro- 
duces  products  without  cores  using  small  diameter 
mandrels  on  a  continuous  basis  to  develop  retail  size 
logs  from  jumbo  parent  rolls. 

It  is  known  that  toilet  tissue  is  being  produced  using 
cores  with  glue  applied  to  the  exterior.  This  is  done  with 
both  center,  and  surface  rewinders  -  see,  for  example, 
co-owned  US-E-28,353  and  US-A-4,828,195,  respec- 
tively.  Going  back  a  long  time,  tissue  products  were  pro- 
duced  on  stop-start  rewinders  using  small  mandrels 
which  were  surface  driven.  Still  another  process  is 
center  winding  without  cores  by  using  a  mandrel  that 
collapses  after  the  completion  of  the  wind  cycle  as  seen 
in  GB-A-1,  554,61  9  but  which  does  not  permit  small 
diameter  mandrels. 

According  to  the  invention,  the  winding  is  performed 
at  alternating  positions.  This  permits  the  use  of  small 
mandrels  because  each  mandrel  can  be  supported  at 
multiple  points  along  it  length.  Also,  the  finished  wound 
roll  can  be  decelerated  and  ejected  from  the  machine 
while  the  opposing  winding  station  is  winding  the  next 
log. 

The  concept  of  alternate  winding  is  old  per  se  but 
not  for  finished  size  logs.  For  example,  US-A-1  ,894,253 
winds  the  jumbo  rolls  alternately  -  but  with  a  web  being 
delivered  from  the  paper  making  machine.  More  partic- 
ularly,  the  web  being  wound  into  alternate  jumbo  rolls 
comes  continuously  from  the  last  pass  of  the  calendar 
stack  of  the  paper  making  machine.  This  jumbo  size  roll 
has  not  been  cut  into  retail  roll  lengths,  as  in  the  inven- 
tion  -  but  instead  is  taken  to  a  converting  area  for 
rewinding  into  retail  diameter  logs  which  are  then  trans- 
versely  severed  by  log  saws.  So  there  was  no  point  in 
removing  the  winding  reels  from  the  jumbo  log  since 
these  reels  were  needed  to  support  the  jumbo  rolls  in 
the  rewinder.  Other  forms  of  surface  winders  can  be 
seen  in  US-A-4,256,269  and  US-A-4,588,138  but  nei- 
ther  of  these  dispenses  with  a  core,  as  in  the  instant 
invention. 

DE-A-3239661  ,  that  discloses  a  method  according 
to  the  preamble  of  claim  1  ,  teaches  a  mandrel  driven  at 
one  end,  ie.,  a  center-type  winder,  in  contrast  to  a  sur- 
face  winder  employed  in  the  present  invention.  The 
drawbacks  to  the  prior  art  have  been  overcome  by  a 
method  of  coreless  rewinding  according  to  the  charac- 
terising  part  of  claim  1  . 

Other  objects  and  advantages  of  the  invention  may 
be  seen  in  the  details  of  construction  and  operation  set 
forth  in  the  ensuing  specification. 

BRIEF  DESCRIPTION  OF  DRAWING: 

The  invention  is  described  in  conjunction  with  the 
accompanying  drawing  in  which  -- 

FIG.  1  is  a  schematic  representation  of  the  material 
flow  starting  with  a  paper  machine  and  ending  with 
the  finished  product, 
FIGS.  2  and  3  are  perspective  views  of  the  finished 

5  product  of  FIG.  1  ~  being  respectively  a  roll  of  bath- 
room  tissue  and  a  roll  of  kitchen  toweling; 
FIG.  4  is  a  side  elevational  view  (essentially  sche- 
matic)  of  a  rewinder  utilizing  the  teachings  of  this 
invention; 

10  FIG.  5  is  fragmentary  end  elevational  view  of  a  sin- 
gle  mandrel  such  as  would  be  seen  along  the  sight 
line  5-5  applied  to  FIG.  4;  and 
FIG.  6  is  a  view  similar  to  FIG.  4  but  of  a  modified 
embodiment  of  the  invention. 

15 
DETAILED  DESCRIPTION: 

In  the  illustration  given  in  FIG.  1  ,  a  flow  diagram  is 
depicted  which  applies  to  the  instant  invention.  At  the 

20  extreme  left  the  box  marked  PAPER  MACHINE  repre- 
sents  a  paper  making  machine  of  conventional  con- 
struction.  Normally  this  machine  will  make  use  of  a  pulp 
slurry  being  introduced  onto  a  Fourdrinier  wire  followed 
by  drying  rolls  to  bring  the  moisture  content  to  about 

25  5%. 
This  results  in  a  web  that  can  be  wound  into  a 

jumbo  size  roll  J  seen  schematically  to  the  right  of  the 
paper  machine  in  FIG.  1.  Depending  upon  the  paper 
machine  and  the  requirements  of  the  converter,  the 

30  jumbo  roll  J  may  vary  in  diameter  from  about  1  .5  to  3  m. 
(5  to  10  feet)  and  in  length  from  about  1.2  to  6  m.  (4  to 
20  feet).  Currently,  the  trend  is  toward  wider  machines 
to  achieve  greater  production  at  the  same  rate  of  web 
speed. 

35  After  the  jumbo  roll  has  been  wound,  it  is  trans- 
ported  usually  to  a  converting  area  or  section  where  a 
number  of  rewinders  are  located.  The  instant  invention 
makes  use  of  a  surface  rewinder  such  as  that  indicated 
previously  to  be  found  in  US-A-4,828,195.  With  ever 

40  increasing  rates  of  speed  of  paper  machines,  it  is  some- 
times  necessary  to  use  two  or  more  rewinders  to  con- 
vert  the  output  of  a  particular  paper  making  machine. 

In  any  event,  the  output  of  the  rewinder  is  in  the 
form  of  a  log  having  a  length  equal  to  the  width  of  the 

45  web  in  the  jumbo  roll  J.  The  difference  is  in  the  diameter 
because  the  log  L  has  a  diameter  corresponding  to  that 
of  the  retail  size  roll  of  bathroom  tissue,  kitchen  towel- 
ing,  etc.  This  may  range  variously  from  about  1  00  to  250 
mm.  (4  to  10"). 

so  Thereafter,  the  log  is  processed  through  a  log  saw 
such  as  that  seen  in  US-E-30,598.  This  results  in  a  plu- 
rality  of  products  from  P  from  each  log  L.  Most  generally, 
the  products  may  take  the  form  of  a  roll  of  bathroom  tis- 
sue  Pi  as  seen  in  FIG.  2  or  a  roll  of  kitchen  toweling  P2 

55  as  seen  in  FIG.  3.  These  lengths  are  generally  less  than 
about  375  mm  (15"). 

With  this  background,  we  now  proceed  to  describe 
the  method  of  winding  of  the  instant  invention,  as  seen 
in  embodiments  of  FIGS.  4  and  6. 
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In  each  of  the  embodiments  of  FIGS.  4  and  6,  the 
machine  has  conventional  draw  rolls  and  perforator,  the 
draw  rolls  being  seen  in  US-E-28,353  and  the  perforator 
in  US-A-2,870,840. 

5 
FIG.  4  Embodiment 

Referring  now  to  FIG.  4,  the  symbol  W  at  the 
extreme  top  of  the  view  designates  a  web  coming  from 
pull  rolls  (not  shown)  and  traveling  in  partial  wrapping  w 
engagement  with  a  perforator  roll  10.  The  numeral  11 
designates  the  stationary  knife  bar  cooperating  with  the 
perforating  bedroll  10  as  seen  in  the  above-identified 
US-A-2,870,840.  This  results  in  transverse  lines  of  per- 
foration  which,  in  the  U.S.,  are  spaced  about  115  mm.  15 
(4-1/2")  for  toilet  tissue  and  280  mm  (11")  for  kitchen 
toweling. 

The  web  W  after  having  been  transversely  perfo- 
rated  on  the  center  distances  indicated  above  travels  to 
and  in  partial  wrapping  engagement  with  the  principal  20 
bedroll  12,  i.e.,  the  "transfer"  bedroll.  The  bedroll  12 
operates  in  conjunction  with  a  chopper  roll  13  and  has 
several  functions.  The  bedroll  is  used  to  determine 
sheet  count  in  a  wound  log.  Usually,  the  bedroll  is  engi- 
neered  for  10  sheets  per  revolution.  When  a  bedroll  25 
attains  the  correct  number  of  revolutions,  a  blade  mech- 
anism  in  the  bedroll  meshes  with  the  blade  14  and  the 
chopper  roll  1  3  to  sever  the  web  W  and  yield  the  desired 
count,  viz.,  350,  500,  etc.  sheets  each  about  1  15  mm  (4- 
1/2")  square  280  mm  (1  1  ")  etc.  The  sheets  are  defined  30 
as  lying  between  adjacent  lines  of  transverse  perfora- 
tion. 

The  blade  engagement  is  along  a  line  of  transverse 
perforation  so  as  to  yield  the  exact  count  and  sheets 
ahead  of  the  blade,  i.e.,  downstream,  are  wound  onto  a  35 
roll  or  log  that  is  completing  its  winding  cycle  as  at  L  in 
the  left  center  of  FIG.  4.  The  portion  of  the  web  trailing 
the  engaging  blades  is  carried  to  a  mandrel  15  in  the 
position  A  in  FIG.  4  --  see  the  right  hand  side  of  the  view. 
The  log  L  in  the  process  of  being  completed  is  in  the  40 
position  B  which  is  to  the  left  in  FIG.  4. 

FIG.  4  Winding  Operation  -  Generally 

As  the  log  L  is  being  wound,  axially  spaced  arms  45 
16'  which  rotatably  support  winding  rolls  or  drums  17', 
18',  move  away  from  bedroll  12  to  allow  for  the  increase 
of  the  wound  log  diameter  -  compare  the  angular  posi- 
tions  of  the  arm  16'  to  the  left  with  the  arm  16  to  the 
right,  i.e.,  in  position  A.  so 

Even  further,  the  winding  drums  17',  18'  are  pivot- 
ally  mounted  as  19'  and  20'  so  as  to  move  during  the 
course  of  the  wind-and  also  accommodate  the  increase 
in  roll  diameter  -  again  compare  the  positions  of  the 
winding  drum  17',  18'  with  the  positions  of  the  winding  ss 
drums  17,  18  in  position  A  and  the  change  in  angularity 
of  the  pivot  arms  --  the  arm  supporting  winding  drum  1  7 
being  designated  21. 

Provided  but  omitted  for  ease  of  presentation  and 

understanding  are  drive  means  for  the  winding  drums 
17,  18  and  17',  18'  which  can  include  prime  mover 
means  on  each  of  the  arms  16,  16'  such  as  an  electric 
motor  and  belt  and  pulley  systems  along  with  suitable 
clutches  for  controlling  the  duration  of  the  wind  cycle 
and  stopping  of  the  winding  upon  finishing  of  the  wind- 
ing  cycle. 

When  the  winding  cycle  is  completed,  the  activity 
depicted  at  the  lower  left  of  FIG.  4  occurs.  The  arm  16' 
pivots  counterclockwise  about  a  pivot  29  so  as  to  posi- 
tion  the  log  L  in  a  stripping  position  wherein  the  arm  16' 
now  has  the  orientation  designated  16".  This  is 
achieved  by  virtue  of  rotating  the  arm  16'  and  thus  the 
mandrel  15'  through  the  arc  22.  This  brings  the  mandrel 
15'  into  a  position  in  which  the  wound  roll  or  log  L  is 
stripped  off  the  mandrel  1  5'  by  means  23  and  which  can 
be  seen  in  greater  detail  in  FIG.  5. 

For  stripping  of  the  log  L,  a  portion  of  the  support 
arm  16  or  16'  (the  latter  in  the  16"  position)  pivots  to 
allow  the  finished  log  to  be  ejected  from  the  wind  man- 
drel.  The  portion  of  the  arm  16,  16'  which  pivots  to  allow 
clearance  for  ejecting  the  log  will  return  to  its  closed 
position  after  the  log  has  cleared  the  mandrel  end. 
Thereafter  the  arm  16  or  16'  will  return  to  lie  in  close 
proximity  to  the  bedroll  to  receive  the  start  of  the  next 
log. 

This  is  started  by  virtue  of  a  leading  edge  being  cre- 
ated  by  the  knife  1  4  on  the  chopper  roll  1  3  and  the  lead- 
ing  edge  is  conducted  by  the  bedroll  having  the  edge 
adhered  thereto  by  vacuum  applied  to  ports  in  the  sur- 
face  of  the  bedroll  and  which  are  connected  to  the  vac- 
uum  ring  24.  As  the  leading  edge  comes  into  a  position 
of  alignment  with  the  mandrel  15,  there  is  a  pressure 
assist  applied  as  at  25  to  move  the  leading  edge  of  the 
web  away  from  the  periphery  of  the  bedroll  1  2  and  into 
contact  with  the  mandrel  1  5.  The  mandrel  1  5  is  seen  in 
FIG.  5  and  there  is  relatively  elongated  having  an  axially 
extending  passage  26  communicating  with  a  source  of 
vacuum  27  which  in  turn  is  connected  to  a  vacuum 
pump  (not  shown).  The  vacuum  applied  through  the  axi- 
ally  extending  passage  26  and  the  ports  28  result  in  the 
leading  edge  being  adhered  or  pressed  against  the 
outer  surface  of  the  mandrel  15  so  that  the  rotational 
effect  of  the  rolls  17,18  can  cause  the  mandrel  1  5  to 
rotate  and  thus  start  to  develop  the  log  L. 

Embodiment  of  FIG.  6 

Again,  the  rewinder  makes  use  of  standard  draw 
rolls  and  a  perforator  such  as  is  seen  in  the  embodiment 
of  FIG.  4.  In  FIG.  6,  the  web  W  is  seen  to  travel  in  partial 
wrapping  engagement  with  the  bedroll  112  which  func- 
tions  in  conjunction  with  a  chopper  roll  113  having  a 
knife  1  1  4  to  create  the  end  of  one  log  and  start  the 
beginning  of  another.  The  bedroll  1  12  is  used  to  deter- 
mine  the  number  of  sheets  in  a  wound  log.  Again,  the 
bedroll  1  12  is  usually  engineered  for  ten  sheets  per  rev- 
olution.  When  the  bedroll  112  attains  the  correct 
number  of  revolutions,  a  blade  mechanism  in  the  bedroll 

3 
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1  1  3  cooperates  with  the  blade  1  1  4  and  the  chopper  roll 
1  1  3  to  sever  the  web. 

The  portion  of  the  web  ahead  of  the  blade  is  wound 
into  a  log  L  in  the  left  hand  position.  The  portion  of  the 
sheet  trailing  the  blade  114  is  picked  up  by  a  vacuu-  s 
mized  drive  roll  1  1  7  and  transferred  to  a  second  vacuu- 
mized  drive  roll  1  1  8.  This  carries  the  leading  edge  of  the 
web  to  the  mandrel  1  15  to  start  the  next  winding  cycle. 

The  winding  cycle  is  achieved  by  the  vacuumized 
roll  means  117,  118  which  are  radially  slotted  and  to 
innermeshed  as  can  be  appreciated  from  the  showing 
in  the  FIG.  6  -  thus  creating  a  cradle  or  nip  where  their 
peripheries  intersect.  These  can  be  considered  "ring" 
rolls  because  of  the  axial  interruption  and  interlacing. 

After  the  wind  cycle  is  completed,  these  ring  rolls  ts 
117,  1  1  8  are  decelerated  to  stop  the  wound  log  and  to 
prepare  for  ejecting  the  log.  This  is  illustrated  at  the 
extreme  right  and  left  hand  positions  in  FIG.  6  and  here 
it  will  be  noted  that  the  arms  116,  116'  are  slotted  as  at 
1  29  and  1  29'  for  the  two  arms.  The  arms  are  pivotally  20 
mounted  on  the  frame  to  move  from  an  essentially  1  2 
o'clock  position  to  a  3  or  9  o'clock  position  where  the 
mandrel  carried  in  the  slot  is  engaged  with  a  corre- 
sponding  slot  130,  130'  in  the  respective  stripping 
means  123  and  123'.  25 

More  particularly,  upon  completion  of  the  wind 
cycle,  the  arms  1  1  6,  1  1  6'  for  the  right  and  left  hand  posi- 
tions  rotate  to  the  log  ejection  station  123,  123'.  Again, 
a  portion  of  the  support  arm  1  1  6  or  1  1  6'  pivots  to  allow 
the  finished  log  to  be  ejected  from  the  wind  mandrel  115  30 
or  1  1  5'.  Thereafter  the  portion  of  the  arm  116,  116'  that 
pivots  to  allow  clearance  for  ejecting  the  log  will  return  to 
its  closed  position  after  the  log  has  cleared  the  mandrel 
end.  Thereafter,  the  arms  return  the  mandrel  115,  115', 
as  the  case  may  be,  to  the  wind  position.  In  this  embod-  35 
iment,  the  mandrel  is  slidably  mounted  in  the  slot  129  or 
1  29'  as  the  case  may  be  and  thus  can  move  essentially 
radially  outwardly  relative  to  the  bedroll  1  12  to  accom- 
modate  the  build-up  of  convolutely  wound  layers. 

Also  seen  in  the  embodiment  of  FIG.  6  are  draw  40 
rolls  131  which  are  upstream  of  the  perforator  10,  11. 

Inasmuch  as  the  embodiment  of  FIG.  6  does  not 
have  the  bedroll  112  contacting  the  log  L  during  the 
winding  cycle,  we  provide  rider  rolls  132  and  132'  which 
are  pivotally  mounted  on  the  machine  frame  as  at  133  45 
and  133'.  For  example,  the  rider  roll  132  cooperates 
with  the  rolls  1  1  7  and  1  1  8  to  provide  a  three-roll  cradle 
for  the  surface  winding.  In  like  fashion,  the  rider  roll  132' 
cooperates  with  the  winding  rolls  1  1  7'  and  1  1  8'. 

In  the  practice  of  the  invention  with  each  of  the  so 
embodiments,  it  is  advantageous  to  provide  a  mandrel 
having  a  diameter  less  than  about  25  mm  (1")  and 
although  many  of  these  mandrels  are  quite  elongated  ~ 
upwards  of  about  3  m.  (ten  feet),  the  support  provided 
by  the  winding  roll  means  insures  that  undue  deflection  ss 
will  not  occur. 

55  B1  6 

Claims 

1.  A  method  of  coreless  rewinding,  comprising  the 
steps  of  providing  first  and  second  elongated  wind- 
ing  mandrels  (15,  15',  115,  115')  and  alternately 
winding  a  web  (W)  directly  on  the  first  mandrel  (15, 
1  1  5)  to  develop  a  predetermined  diameter  log  (L) 
while  stripping  a  previously  wound  log  from  said 
second  mandrel  (15',  115'),  said  stripping  step 
including  moving  said  first  mandrel  (15,  115)  from  a 
winding  position  to  a  stripping  position  and  then 
back  to  said  winding  position  while  said  web  (W)  is 
being  wound  on  said  second  mandrel  (15',  115'), 
characterized  by:  cradling  each  mandrel  (15,  15'; 
1  15,  1  15')  carrying  the  log  (L)  to  be  wound  between 
a  pair  of  winding  rolls  (17,  18,  17',  18';  117,  118, 
117',  11  8')  and  a  third  roll  (12;  132;  132')  to  support 
each  mandrel  (15,  15';  115,  115')  substantially 
along  its  length  while  rotating  each  mandrel  by  con- 
tacting  each  mandrel  with  said  winding  rolls,  provid- 
ing  means  (16,  16';  19',  20';  129,  129')  for  moving 
each  roll  pair  away  from  its  associated  third  roll  (12; 
132;  132')  during  winding  to  accommodate 
increases  in  diameter  incident  to  reaching  said  pre- 
determined  diameter,  and  transversely  severing 
said  log  (L)  into  a  plurality  of  retail-sized  products. 

2.  The  method  of  claim  1  ,  characterized  in  that  said 
steps  include  providing  first  and  second  pivotable 
arms  (16,  16')  each  rotatably,  pivotally  supporting 
said  pair  of  winding  rolls  (17,  18,  17',  18';  117,  118, 
117',  118')  and  rotatably  supporting  one  of  said 
mandrels  (15,  15')  and  pivoting  said  winding  rolls 
(17,  18,  17'  18';  117,  118,  117',  118')  away  from 
said  mandrel  (15,  15')  during  said  winding. 

3.  The  method  of  claim  1  ,  characterized  in  that  said 
steps  include  providing  first  and  second  arms  (116, 
116')  each  having  a  slot  carrying  an  associated 
mandrel  (115,  115')  and  moving  said  mandrel  (115, 
1  1  5')  in  its  associated  slot  away  from  its  associated 
winding  roll  (117,  118,  117',  1  18')  pair  during  wind- 
ing. 

4.  The  method  of  claim  3,  characterized  in  that  said 
steps  include  providing  interlaced  rolls  to  constitute 
said  winding  rolls  (1  1  7,  1  1  8,  1  1  7',  1  1  8'). 

5.  The  method  of  claim  1  ,  characterized  in  that  said 
step  of  providing  said  mandrels  (15,  15';  115,  115') 
includes  providing  mandrels  of  the  diameter  of  less 
than  about  25  mm  (one  inch). 

6.  The  method  of  claim  1  ,  characterized  in  that  said 
step  of  alternately  winding  includes  providing  each 
mandrel  (15,  15',  115,  115')  with  vacuum  means 
(27)  for  attaching  said  web  (W)  to  the  mandrel  (15, 
15',  115,  115'). 
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7.  The  method  of  claim  1  ,  characterized  in  that  said 
transversely  severing  step  includes  producing  prod- 
ucts  having  a  generally  cylindrical  outer  shape  and 
a  diameter  of  less  than  about  250  mm  (ten  inches). 

5 
Patentanspruche 

1.  Verfahren  zum  kernlosen  Umwickeln,  indem  man 
einen  ersten  und  einen  zweiten  langgestreckten 
Wickeldorn  (15,  15',  115,  115')  vorsieht  und  w 
abwechselnd  eine  Papierbahn  (W)  direkt  auf  den 
ersten  Dorn  (15,  115)  wickelt,  urn  einen  Wickel  (L) 
mit  vorbestimmten  Durchmesser  herzustellen, 
wahrend  ein  zuvor  fertiggestellter  Wickel  vom  zwei- 
ten  Dorn  (15',  115')  abgenommen  wird,  wobei  man  is 
im  Abnehmschritt  den  ersten  Dorn  (15,  115)  aus 
einer  Wickel-  in  eine  Abnehm-  und  dann  zuriick  in 
die  Wickelposition  bringt,  wahrend  die  Bahn  (W) 
auf  den  zweiten  Dorn  (15',  115')  gewickelt  wird, 
dadurch  gekennzeichnet,  daB  man  jeden  Dorn  20 
(15,  15';  115,  115')  mitdem  herzustellenden  Wickel 
(L)  auf  ihm  in  eine  Wiege  aus  einem  Paar  von  Wik- 
keltrommeln  (17,  18,  17',  18';  117,  118,  117',  118') 
sowie  einer  dritten  Rolle  (12;  132;  132')  einlegt,  urn 
jeden  Dorn  (15,  15';  115,  115')  im  wesentlichen  25 
uber  seine  gesamte  Lange  abzustiitzen,  wahrend 
man  ihn  durch  den  Kontakt  mit  den  Wickeltrommeln 
dreht,  daB  man  eine  Einrichtung  (16,  16';  19',  20'; 
129,  129')  vorsieht,  urn  beim  Wickeln  jedes  Trom- 
melpaar  von  der  zugeordneten  dritten  Rolle  (12;  30 
132;  132')  hinwegzubewegen,  urn  die  bis  zum 
Erreichen  des  vorbestimmten  Durchmessers  auf- 
tretende  Durchmesserzunahme  aufzunehmen,  und 
daB  man  den  Wickel  (L)  in  Querrichtung  zu  einer 
Vielzahl  von  Produkten  in  EinzelhandelsgroBe  zer-  35 
teilt. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  man  einen  ersten  und  einen  zweiten 
schwenkbaren  Arm  (16,  16')  vorsieht,  die  jeweils  40 
die  beiden  Wickeltrommeln  (17,  18,  17'  18';  117, 
118,  117',  118')  dreh-  und  schwenkbar  sowie  einen 
der  Dome  (15,  15')  drehbar  lagern,  und  wahrend 
des  Wickelns  die  Wickeltrommeln  (17,  18,  17'  18'; 
117,  118,  117',  118')  vom  Dorn  (15,  15')  -  weg-  45 
schwenkt. 

3.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  man  einen  ersten  und  zweiten  Arm 
(116,  116')  vorsieht,  die  jeweils  einen  Schlitz  ent-  so 
halten,  in  dem  ein  zugehoriger  Dorn  (115,  115') 
gelagert  ist,  und  wahrend  des  Wickelns  den  Dorn 
(115,  115')  in  seinem  Schlitz  von  dem  zugehorigen 
Wickeltrommelpaar  (117,  118,  117',  118')  wegbe- 
wegt.  55 

4.  Verfahren  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  daB  man  als  Wickeltrommeln  (117,  118, 
117',  1  18')  miteinander  verkammte  Rollen  vorsieht. 
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5.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  man  als  Dome  (15,  15';  115,  115') 
solche  mit  einem  Durchmesser  von  weniger  als 
etwa  25  mm  (1  inch)  vorsieht. 

6.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  man  beim  abwechselnden  Wikkeln 
jeden  Dorn  (15,  15',  115,  115')  mit  einer  Unter- 
druckeinrichtung  (27)  versieht,  urn  die  Bahn  (W)  auf 
dem  Dorn  (15,  15',  115,  115')  festzulegen. 

7.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  man  beim  Querzerteilen  Produkte 
einer  allgemein  zylindrischen  auBeren  Gestalt  mit 
einem  Durchmesser  von  weniger  als  etwa  250  mm 
(10  inches)  herstellt. 

Revendications 

1.  Procede  d'enroulement  sans  noyau,  comprenant 
les  phases  consistant  a  prevoir  les  premier  et 
deuxieme  mandrins  d'enroulement  allonges  (15, 
15',  115,  115')  et  a  enrouler  alternativement  une 
bande  (W)  directement  sur  le  premier  mandrin  (15, 
115)  pour  developper  un  rondin  d'un  diametre  pre- 
determine  (L)  en  meme  temps  qu'on  extrait  un  ron- 
din  prealablement  enroule  dudit  deuxieme  mandrin 
(15',  115'),  ladite  phase  d'extraction  consistant  a 
faire  passer  ledit  premier  mandrin  (15,  115)  d'une 
position  d'enroulement  a  une  position  d'extraction, 
puis  a  la  ramener  a  ladite  position  d'enroulement 
pendant  que  bande  (W)  s'enroule  sur  ledit 
deuxieme  mandrin  (15',  115'),  caracterise  par  : 
donner  appui  a  chaque  mandrin  (1  5,  1  5'  ;  1  1  5,  1  1  5') 
portant  le  rondin  (L)  qu'il  s'agit  d'enrouler  entre 
deux  rouleaux  d'enroulement  (17,  18,  17',  18'  ;  1  17, 
118,  117',  118')  et  un  troisieme  rouleau  (12  ;  132  ; 
132')  pour  soutenir  chaque  mandrin  (15,  15'  ;  115, 
115')  sensiblement  sur  toute  sa  longueur  en  meme 
temps  qu'on  fait  tourner  chaque  mandrin  en  met- 
tant  chaque  mandrin  en  contact  avec  lesdits  rou- 
leaux  d'enroulement,  prevoir  des  moyens  (16,  16'  ; 
19',  20',  129,  129')  pour  ecarter  chaque  paire  de 
rouleaux  de  son  troisieme  rouleau  associe  (12  ;  132 
;  132')  pendant  I'enroulement  pour  admettre  les 
augmentations  de  diametre  jusqu'a  ce  qu'on  ait 
atteint  ledit  diametre  determine,  et  trongonner 
transversal  ement  ledit  rondin  (L)  en  une  pluralitede 
produits  de  la  taille  pour  la  vente  au  detail. 

2.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  lesdites  phases  consistent  a  prevoir  un  premier 
et  deuxieme  bras  pivotants  (16,  16'),  chacun  sup- 
portant  de  fagon  rotative  et  pivotante  ladite  paire  de 
rouleaux  d'enroulement  (17,  18,  17',  18'  ;  1  17,  1  18, 
117',  11  8')  et  supportant  de  fagon  rotative  un  des- 
dits  mandrins  (15,  15'),  et  a  faire  pivoter  lesdits  rou- 
leaux  d'enroulement  (17,  18,  17',  18'  ;  117,  118, 
117',  118')  dans  le  sens  qui  les  eloigne  dudit  man- 
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drin  (15,  15')  pendant  ledit  enroulement. 

3.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  lesdites  phases  consistent  a  prevoir  des  pre- 
mier  et  deuxieme  bras  (116,  116'),  dont  chacun  s 
presente  une  fente  portant  un  mandrin  correspon- 
dent  (115,  115')  et  a  eloigner  ledit  mandrin  (115, 
115')  de  la  paire  de  rouleaux  d'enroulement  corres- 
pondents  (117,  118,  117',  118')  dans  sa  fente  pen- 
dant  I'enroulement.  to 

4.  Procede  selon  la  revendication  3,  caracterise  en  ce 
que  lesdites  phases  consistent  a  prevoir  des  rou- 
leaux  entrelaces  pour  constituer  lesdits  rouleaux 
d'enroulement  (1  1  7,  1  1  8,  1  1  7',  1  1  8').  ts 

5.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  ladite  phase  de  realisation  desdits  mandrins 
(15,  15'  ;  115,  115')  consiste  a  prevoir  des  mandrins 
de  diametre  inferieur  a  environ  25  mm  (1  pouce).  20 

6.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  ladite  phase  d'enroulement  alterne  consiste  a 
munir  chaque  mandrin  (15,  15',  115,  115')  de 
moyens  a  vide  (27)  pour  fixer  ladite  bande  (W)  au  25 
mandrin  (15,  15',  115,  115'). 

7.  Procede  selon  la  revendication  1  ,  caracterise  en  ce 
que  ladite  phase  de  trongonnage  transversal  con- 
siste  a  produire  des  produits  ayant  une  forme  exte-  30 
rieure  generalement  cylindrique  et  un  diametre 
inferieur  a  environ  250  mm  (dix  pouces). 
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