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(54)  Mechanism  for  changing  a  web  feed  from  intermittent  to  constant  motion 

(57)  A  mechanism  is  provided  for  receiving  a  web 
with  intermittent  motion  and  converting  it  to  constant  3 °^ \   z> 
motion,  particularly  for  severed  carton  items.  A  recipro-  „  ~x  /  " 
eating  carriage  has  first  and  second  adjacent  idler  roll-  n 
ers  and  a  third  roller  spaced  away  from  the  first  two.  A  "  '  \   f   r-» 
driven  roller  has  a  fixed  axis  and  is  located  with  respect  \^  /  

^  to  the  third  idler  roller  such  that  the  web  when  stung  c"z^^  C_>-^=!^ 
between  the  first  and  second  rollers  and  thence  around  \.  x |  
the  third  roller  and  thence  around  the  driven  roller,  3|--\  , * ~ ^ j r ^ .  
assumes  a  quasi-boustrophedonic  configuration  such  r ; 3 ( © j  
that  a  portion  of  the  web  can  be  accumulated  between  lz  £ J  
the  third  idler  roller  and  the  driven  roller  when  the  car-  —  - - V t 7   7 
riage  moves  in  the  direction  which  increases  the  dis-  n _ / / ~   7  \  
tance  between  them.  Upper  and  lower  endless  belts  n  _J  „_/  V2 
pass  partially  around  the  first  and  second  translating 
rollers  respectively  and  once  juxtapositioned,  between  rmK 
the  two  idler  rollers,  thence  around  the  third  translating 
idler  roller,  thence  around  the  driven  roller,  thence  along 
different  respective  return  paths.  The  driven  roller  is 
rotated  at  substantially  constant  speed,  and  the  car- 
riage  is  moved  in  a  first  direction  corresponding  to  that 
portion  of  the  cycle  when  the  web  movement  has  been 
arrested,  and  for  moving  the  carriage  in  the  second 
direction  opposite  the  first  direction  when  web  move- 
ment  resumes. 
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Description 

This  invention  relates  generally  to  mechanisms  for 
changing  a  web  feed  from  intermittent  to  constant 
motion,  and  has  to  do  particularly  with  an  improved  s 
mechanism  of  this  kind,  particularly  suited  to  working 
with  carton  board  web  or  any  other  type  of  material 
being  transported  in  unsupported  web  form  through  a 
cutting  mechanism. 

Carton  board  web,  after  being  printed,  is  cut  and  10 
creased  in  a  diecutter.  Generally,  movement  of  the  web 
through  the  diecutter  is  intermittent,  with  the  web  being 
indexed  forwardly  through  a  cycle  which  includes  corn- 
ing  to  a  full  stop  to  allow  diecutting  to  take  place,  then 
advancing  to  bring  the  next  portion  of  the  web  to  the  15 
diecutter,  then  a  full  stop  again,  and  so  on.  After  being 
cut,  the  only  means  by  which  the  cut  parts  (cartons)  are 
restrained  with  respect  to  each  other  is  via  nicks  that  tie 
the  parts  to  the  scrap  portion  (matrix)  of  the  cut  web.  It 
is  known  to  use  an  S-path  outfeed  draw  mechanism  in  a  20 
label  diecutter.  Because  the  cut  labels  are  supported, 
i.e.  still  held  on  a  carrier  web,  there  is  no  difficulty  in  hav- 
ing  the  labels  pass  through  the  S-path.  The  liner  or  car- 
rier  web  serves  to  locate  the  labels  relative  to  each 
other.  25 

However,  in  the  case  of  cut  cartons,  with  only  nicks 
to  tie  them  together,  an  attempt  to  pass  the  cut  parts 
through  an  S-path  would  result  in  the  parts  breaking 
away  from  the  matrix  and  departing  from  the  intended 
web  path.  On  conventional  carton  machines  currently  in  30 
use,  this  problem  has  been  circumvented  by  having  a 
straight  web  path  exiting  from  the  diecutter.  However, 
the  disadvantage  of  this  arrangement  is  that  the  parts, 
still  held  in  the  matrix,  exit  from  the  outfeed  section  with 
the  same  stop/start  intermittent  motion  produced  by  the  35 
carriage  mechanism(s)  in  the  diecutter. 

It  would  be  preferable  to  have  parts  exit  at  a  contin- 
uous  speed  (which  would  have  to  be  the  same  as  the 
web  motion  at  the  infeed  of  the  diecutter)  instead  of  the 
stop/start  motion  associated  with  the  straight  exit  web  40 
path  format.  Motion  at  constant  speed  facilitates  subse- 
quent  operations  performed  on  the  parts,  such  as:  strip- 
ping,  conveying  and  stacking  (mainly  because  of  the 
minimization  of  mechanism  accelerations).  For  exam- 
ple,  it  is  less  difficult  to  strip  cartons  with  a  rotary  device  45 
than  a  reciprocating  device,  and  in  addition  it  is  faster. 

In  view  of  the  foregoing  disadvantages  of  the  con- 
ventional  approach,  this  invention  proposes  an  S-wrap 
mechanism  that  utilizes  a  dual  enveloping  belt  arrange- 
ment  to  entrap  the  cut  carton  board  parts  as  they  exit  so 
from  the  diecutter.  The  trapping  action  of  the  belts  facil- 
itates  the  transportation  of  the  parts  and  related  matrix 
through  the  S-path  geometry  that  is  required  to  produce 
constant  output  velocity  of  the  parts.  Such  an  arrange- 
ment  is  able  to  control  the  position  of  the  parts  relative  55 
to  each  other  (part-to-matrix  nicks  are  maintained)  as 
they  travel  through  the  S-path. 

The  development  disclosed  herein  has  the  follow- 
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ing  features: 

The  concept  of  enveloping  belts  for  web/part  con- 
trol; 
A  reciprocating  web  entry  point  to  the  mechanism 
The  possibility  of  minimizing  the  speed  differential 
between  the  two  belts  (necessary  to  avoid  break- 
age  of  nicks). 

The  latter  feature  may  be  accomplished  by  using 
very  thin  section  belts,  and  by  ensuring  that  the  top  belt 
has  a  much  lower  coefficient  of  friction,  where  it  con- 
tacts  the  parts  being  guided,  than  does  the  lower  belt. 
The  result  of  this  is  that  the  lower  belt  determines  the 
motion  profile,  because  some  relative  slippage  between 
the  top  belt  and  the  part/lower  belt  is  permitted. 

In  a  preferred  embodiment,  one  set  of  top  and  lower 
belt  idlers  are  geared  together,  which  produces  a  bias 
that  acts  to  synchronize  the  belt  speeds. 

Conventional  machines  often  use  crowned  or  cam- 
bered  idlers  for  belt  guiding.  For  the  present  mecha- 
nisms,  however,  it  is  preferred  that  the  idlers  be 
cylindrical  and  without  camber.  Instead,  each  belt  is 
equipped  with  its  own  lateral  web  guide,  whereby  the 
lateral  location  of  each  belt  can  be  independently  con- 
trolled  so  as  to  counter  any  steering  influence  from  the 
other  belt. 

In  one  aspect.,  this  invention  provides,  for  use  with 
a  machine  through  which  an  elongate  web  passes;  the 
machine  having  a  stationary  frame;  the  machine  further 
having  first  means  causing  the  web  to  follow,  at  a  prede- 
termined  location,  a  repeating  cycle  of  arrested  motion 
alternating  with  forward  motion,  the  first  means  having 
an  exit  end;  the  machine  further  having  second  means 
for  performing  certain  operations  on  the  web,  at  said 
predetermined  location,  when  web  motion  at  said  loca- 
tion  is  momentarily  arrested;  the  web  retaining  its  alter- 
nating  motion  upon  exiting  from  said  second  means: 

a  mechanism  at  the  exit  end  of  the  first  means  for 
changing  the  nature  of  the  web  movement  from 
alternating  to  constant  motion,  comprising: 

a  carriage  mounted  for  reciprocating  move- 
ment  with  respect  to  said  frame, 
first  and  second  adjacent  idler  rollers  mounted 
for  free  rotation  on  said  carriage, 
a  third  idler  roller  mounted  for  free  rotation  on 
said  carriage,  said  third  idler  roller  being 
spaced  away  from  said  two  adjacent  idler  roll- 
ers, 
a  driven  roller  mounted  for  rotation  about  an 
axis  which  is  fixed  with  respect  to  the  machine 
frame  and  is  located  with  respect  to  the  third 
idler  roller  such  that  the  web,  when  strung 
between  the  first  and  second  idler  rollers 
thence  around  the  third  idler  roller  thence 
around  said  driven  roller,  assumes  a  quasi- 
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boustrophedonic  configuration  whereby  the 
portion  of  the  web  between  the  third  idler  roller 
and  the  driven  roller  is  taken  up  when  the  car- 
riage  moves  in  a  direction  which  increases  the 
distance  between  the  third  idler  roller  and  the  5 
driven  roller; 
an  upper  and  a  lower  endless  belt  passing  in 
juxtaposed  relation  between  said  first  and  sec- 
ond  idler  rollers,  thence  around  the  third  idler 
roller,  thence  around  the  driven  roller,  thence  10 
along  different  respective  return  paths  to  said 
first  and  second  idler  rollers; 
drive  means  for  positively  rotating  said  driven 
roller  at  a  substantially  constant  speed; 
and  motion  generating  means  for  moving  the  is 
carriage  in  a  first  direction  corresponding  to 
giving  up  stored  web  when  web  movement  has 
been  arrested  at  said  predetermined  location, 
and  for  moving  the  carriage  in  a  second  direc- 
tion  opposite  said  first  direction  when  web  20 
movement  resumes. 

Further  this  invention  provides,  in  combination: 

a  machine  through  which  an  elongate  web  passes;  25 
the  machine  having  a  stationary  frame;  the 
machine  further  having  first  means  causing  the  web 
to  follow,  at  a  predetermined  location,  a  repeating 
cycle  of  arrested  motion  alternating  with  forward 
motion;  the  machine  further  having  second  means  30 
for  performing  certain  operations  on  the  web,  at 
said  predetermined  location,  when  web  motion  at 
said  location  is  arrested;  the  web  retaining  its  alter- 
nating  motion  upon  exiting  from  said  second 
means;  and,  at  the  exit  end  of  the  first  means;  35 
a  mechanism  for  changing  the  nature  of  the  web 
movement  from  alternating  to  constant  motion,  the 
mechanism  comprising: 
elongate  guide  means  fixed  with  respect  to  said 
frame;  40 
a  carriage  mounted  for  reciprocating  movement 
along  said  guide  means, 
first  and  second  adjacent  idler  rollers  mounted  for 
free  rotation  on  said  carriage, 
a  third  idler  roller  mounted  for  free  rotation  on  said  45 
carriage,  said  third  idler  roller  being  spaced  away 
from  said  two  adjacent  idler  rollers, 
a  driven  roller  mounted  for  rotation  about  an  axis 
which  is  fixed  with  respect  to  the  machine  frame 
and  is  located  with  respect  to  the  third  idler  roller  so 
such  that  the  web,  if  strung  between  the  first  and 
second  idler  rollers  thence  around  the  third  idler 
roller  thence  around  said  driven  roller,  assumes  a 
quasi-boustrophedonic  configuration  whereby  a 
length  of  the  web  can  be  accumulated  between  the  55 
third  idler  roller  and  the  driven  roller  when  the  car- 
riage  moves  in  a  direction  which  increases  the  dis- 
tance  between  the  third  idler  roller  and  the  driven 
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roller; 
fourth  and  fifth  idler  rollers  disposed  adjacent  one 
another  and  mounted  about  axes  fixed  with  respect 
to  the  machine  frame,  the  fourth  and  fifth  idler  roll- 
ers  being  positioned  to  receive  web  paying  off  said 
driven  roller; 
an  upper  endless  belt  passing  between  said  first 
and  second  idler  rollers,  thence  around  the  third 
idler  roller,  thence  around  the  driven  roller,  thence 
between  the  fourth  and  fifth  idler  rollers,  thence 
along  a  first  return  path  to  said  first  and  second  idler 
rollers; 
a  lower  endless  belt  passing  between  said  first  and 
second  idler  rollers  and  there  juxtaposed  against 
said  upper  endless  belt,  thence  around  the  third 
idler  roller  while  located  between  the  upper  endless 
belt  and  the  third  idler  roller,  thence  around  the 
driven  roller  while  sandwiching  the  upper  endless 
belt  between  itself  and  the  driven  roller,  thence 
between  the  fourth  and  fifth  idler  rollers  where  it 
ceases  to  be  juxtaposed  against  said  upper  end- 
less  belt,  thence  along  a  second  return  path  to  said 
first  and  second  idler  rollers; 
drive  means  for  positively  rotating  said  driven  roller 
at  a  substantially  constant  speed; 
and  motion  generating  means  for  moving  the  car- 
riage  in  a  first  direction  corresponding  to  giving  up 
stored  web  when  web  movement  has  been  arrested 
at  said  predetermined  location,  and  for  moving  the 
carriage  in  a  second  direction  opposite  said  first 
direction  when  web  movement  resumes. 

An  exemplary  embodiment  of  the  invention  is 
described  below  with  reference  to  the  Figure  which,  is  a 
somewhat  schematic  side  elevational  view  of  the  main 
components  of  the  mechanism  of  the  embodiment. 

Guide  rails  14  are  fixed  with  respect  to  a  stationary 
frame  (not  illustrated  in  the  schematic  drawing),  which  in 
turn  is  fixed  with  respect  to  the  stamping  and  die-cutting 
mechanism  from  which  the  web  is  proceeding  with  a 
stop-start  motion.  A  carriage  15  is  mounted  on  the 
guide  rails  for  reciprocating  movement  therealong,  with 
respect  to  the  frame. 

First  and  second  adjacent  idler  rollers  16  and  17 
are  mounted  for  free  rotation  on  the  carriage  15,  and 
specifically  they  are  located  at  the  rightward  extremity 
thereof.  A  third  idler  roller  13  is  also  mounted  for  free 
rotation  on  the  carriage  15,  but  is  spaced  leftwardly 
away  from  the  two  adjacent  idler  rollers  1  6  and  1  7,  as 
can  be  seen  clearly  in  the  drawing. 

A  driven  roller  19  is  mounted  for  rotation  about  an 
axis  which  is  fixed  with  respect  to  the  machine  frame, 
and  is  located  with  respect  to  the  third  idler  roller  13 
such  that  a  web,  when  strung  between  the  first  and  sec- 
ond  idler  roller  16  and  17,  thence  around  the  third  idler 
roller  13,  thence  around  the  driven  roller  19,  assumes  a 
quasi-boustrophedonic  configuration,  such  that  a  por- 
tion  of  the  web  can  be  taken  up  between  the  third  idler 
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roller  13  and  the  driven  roller  19  when  the  carriage  15 
moves  in  a  direction  which  increases  the  distance 
between  the  third  idler  roller  13  and  the  driven  roller  19 
(i.e.  move  to  the  left  as  pictured  in  the  drawing).  The 
length  of  web  taken  up  is  equal  to  the  length  of  web  5 
simultaneously  paid  out  from  the  infeed  carriage  (not 
illustrated).  More  specifically,  looking  at  the  drawing,  if 
one  imagines  that  the  third  idler  roller  13  moves  to  the 
left  while  the  driven  roller  1  9  remains  stationary,  it  will  be 
seen  that  the  web  12  will  extend  leftwardly  to  meet  the  w 
periphery  of  the  third  idler  roller  1  3,  will  encircle  the  third 
idler  roller  13  half  way,  then  will  extend  rightwardly  to  the 
top  of  the  driven  roller  19.  If  the  two  resulting  reaches  of 
the  web  are  parallel,  then  a  true  boustrophedonic  con- 
figuration  would  result.  However,  the  aim  of  the  present  75 
invention  would  be  achieved,  even  if  the  two  reaches  of 
the  web  were  not  exactly  parallel. 

An  upper  endless  belt  28  and  a  lower  endless  belt 
29  are  arranged  to  pass  in  juxtaposed  relation  between 
the  first  and  second  idler  rollers  16  and  17,  thence  left-  20 
wardly  toward  the  third  idler  roller  1  3,  thence  around  the 
third  idler  roller  13,  thence  to  and  around  the  driven 
roller  1  9,  thence  along  different  respective  return  paths 
to  the  first  and  second  idler  rollers  1  6  and  1  7.  More  par- 
ticularly,  both  the  upper  belt  28  and  the  lower  belt  29  25 
pass  in  juxtaposition  from  the  bottom  of  the  driven  roller 
19  to  the  space  between  a  fourth  idler  roller  25  and  a 
fifth  idler  roller  26,  the  rollers  25  and  26  being  juxta- 
posed,  at  close  spacing,  but  not  providing  a  nip.  Upon 
passing  through  the  idler  rollers  25  and  26,  the  upper  30 
and  lower  belts  28  and  29  separate  and  follow  distinct 
paths  back  to  the  idler  rollers  16  and  17,  respectively. 

More  specifically,  the  upper  belt  28  partly  encircles 
the  fourth  idler  roller  25,  then  partly  encircles  a  sixth 
idler  roller  31  which  is  fixed  with  respect  to  the  frame,  35 
thence  around  two  further  idler  rollers  29  and  30,  thence 
around  an  additional  idler  roller  32,  from  where  it 
extends  to  contact  the  first  idler  roller  16. 

The  lower  endless  belt,  upon  exiting  leftwardly 
between  the  fourth  and  fifth  idler  rollers  25  and  26,  40 
partly  encircles  the  fifth  idler  roller  26,  thence  passes 
around  further  idler  rollers  38  and  37,  and  finally  to  the 
second  idler  roller  17. 

The  idler  rollers  29  and  30  are  mounted  on  a  web 
guide  40,  which  independently  laterally  locates  the  45 
upper  belt.  Likewise,  the  idler  rollers  37  and  38  are 
mounted  on  a  web  guide  46,  which  laterally  locates  the 
lower  belt  29. 

Thus,  with  the  exception  of  the  three  rollers  13,  16 
and  17  which  are  secured  to  the  movable  carriage  15,  so 
and  with  the  exception  of  the  driven  rollers  19,  all  of  the 
rollers  are  idlers  which  are  fixed  in  position  with  respect 
to  the  frame. 

Translating  motion  in  the  carriage  15  is  provided  by 
a  strut  attached  to  the  infeed  carriage  (not  shown)  55 
located  on  the  infeed  side  of  the  diecutter.  The  infeed 
carriage  receives  its  motion  from  a  servo-driven 
mechanical  motion  generator,  which  does  not  form  part 

of  the  present  invention.  Outfeed  carriage  motion  is 
therefore  identical  to,  and  follows,  infeed  carriage 
motion.  The  roller  19  is  preferably  belt  driven  from  a 
second  servo  motor  located  in  the  infeed  section,  this 
servo  motor  being  always  slaved  to  the  motion  of  the 
printing  section  of  the  machine,  thus  following  the  line 
speed  of  the  machine.  A  second  smaller  servo  correc- 
tion  drive  42,  acting  through  a  harmonic  drive  to  the 
roller  1  9,  permits  the  speed  of  the  belts  to  be  slewed  rel- 
ative  to  the  main  line  (web)  speed.  This  trimming  action 
compensates  for  variations  in  web  length,  such  as  the 
elongation  in  the  web  resulting  from  being  processed  in 
the  diecutter. 

The  fourth  and  fifth  idler  rollers  25  and  26  are  pref- 
erably  geared  together,  which  tends  to  promote  syn- 
chronization  of  belt  speeds. 

As  mentioned  in  an  earlier  section,  it  is  preferred 
that  the  belts  29  and  30  be  of  relatively  thin  section,  ide- 
ally  in  the  region  of  about  31  thousandths  of  an  inch. 
Also,  the  upper  belt  28  has  a  much  lower  coefficient  of 
friction  then  does  the  lower  belt  29,  which  results  in  the 
lower  belt  determining  the  motion  profile  of  the  web. 

In  operation,  recalling  that  the  main  function  of  the 
mechanism  shown  is  to  convert  the  movement  of  the  cut 
web  from  intermittent  to  continuous  motion,  the  cut  web 
is  drawn  into  the  exit  section  between  the  translating 
idler  rollers  1  6  and  1  7  with  intermittent  motion,  and  the 
action  of  the  belts  28  and  29  acting  around  the  translat- 
ing  idlers  13,  16  and  17,  results  in  the  web  exiting  at  a 
constant  speed  relative  to  the  frame.  The  carriage 
movement  is  toward  the  web  entry  point  (rollers  16  and 
17)  at  a  velocity  of  one-half  the  web  (line)  speed  when 
the  web  is  stationary  relative  to  the  frame,  and  has 
approximately  twice  the  web  speed  as  it  moves  away 
from  the  entry  point. 

While  one  embodiment  of  this  invention  has  been 
illustrated  in  the  accompanying  drawing,  and  described 
hereinabove,  it  will  be  evident  to  those  skilled  in  the  art 
that  changes  and  modifications  may  be  made  therein 
without  departing  from  the  invention. 

Claims 

1  .  For  use  with  a  machine  through  which  an  elongate 
web  passes;  the  machine  having  a  stationary 
frame;  the  machine  further  having  first  means  caus- 
ing  the  web  to  follow,  at  a  predetermined  location,  a 
repeating  cycle  of  arrested  motion  alternating  with 
forward  motion,  the  first  means  having  an  exit  end; 
the  machine  further  having  second  means  for  per- 
forming  certain  operations  on  the  web,  at  said  pre- 
determined  location,  when  web  motion  at  said 
location  is  momentarily  arrested;  the  web  retaining 
its  alternating  motion  upon  exiting  from  said  second 
means: 

a  mechanism  at  the  exit  end  of  the  first  means 
for  changing  the  nature  of  the  web  movement 
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from  alternating  to  constant  motion,  compris- 
ing: 

a  carriage  mounted  for  reciprocating 
movement  with  respect  to  said  frame,  s 
first  and  second  adjacent  idler  rollers 
mounted  for  free  rotation  on  said  carriage, 
a  third  idler  roller  mounted  for  free  rotation 
on  said  carriage,  said  third  idler  roller  being 
spaced  away  from  said  two  adjacent  idler  w 
rollers, 
a  driven  roller  mounted  for  rotation  about 
an  axis  which  is  fixed  with  respect  to  the 
machine  frame  and  is  located  with  respect 
to  the  third  idler  roller  such  that  the  web,  is 
when  strung  between  the  first  and  second 
idler  rollers  thence  around  the  third  idler 
roller  thence  around  said  driven  roller, 
assumes  a  quasi-boustrophedonic  config- 
uration  whereby  the  portion  of  the  web  20 
between  the  third  idler  roller  and  the  driven 
roller  is  taken  up  when  the  carriage  moves 
in  a  direction  which  increases  the  distance 
between  the  third  idler  roller  and  the  driven 
roller;  25 
an  upper  and  a  lower  endless  belt  passing 
in  juxtaposed  relation  between  said  first 
and  second  idler  rollers,  thence  around  the 
third  idler  roller,  thence  around  the  driven 
roller,  thence  along  different  respective  30 
return  paths  to  said  first  and  second  idler 
rollers; 
drive  means  for  positively  rotating  said 
driven  roller  at  a  substantially  constant 
speed;  35 
and  motion  generating  means  for  moving 
the  carriage  in  a  first  direction  correspond- 
ing  to  giving  up  stored  web  when  web 
movement  has  been  arrested  at  said  pre- 
determined  location,  and  for  moving  the  40 
carriage  in  a  second  direction  opposite 
said  first  direction  when  web  movement 
resumes. 

3.  The  mechanism  claimed  in  claim  2,  in  which  the 
fourth  and  fifth  idler  rollers  are  geared  together. 

4.  The  mechanism  claimed  in  claim  1  ,  claim  2  or  claim  ss 
3,  in  which  the  surface  of  the  upper  belt  in  contact 
with  the  web  has  a  substantially  lower  surface  coef- 
ficient  of  friction  than  does  the  lower  belt. 

5.  In  combination: 

a  machine  through  which  an  elongate  web 
passes;  the  machine  having  a  stationary  frame; 
the  machine  further  having  first  means  causing 
the  web  to  follow,  at  a  predetermined  location, 
a  repeating  cycle  of  arrested  motion  alternating 
with  forward  motion;  the  machine  further  hav- 
ing  second  means  for  performing  certain  oper- 
ations  on  the  web,  at  said  predetermined 
location,  when  web  motion  at  said  location  is 
arrested;  the  web  retaining  its  alternating 
motion  upon  exiting  from  said  second  means; 
and,  at  the  exit  end  of  the  first  means: 
a  mechanism  for  changing  the  nature  of  the 
web  movement  from  alternating  to  constant 
motion,  the  mechanism  comprising: 

elongate  guide  means  fixed  with  respect  to 
said  frame; 
a  carriage  mounted  for  reciprocating 
movement  along  said  guide  means, 
first  and  second  adjacent  idler  rollers 
mounted  for  free  rotation  on  said  carriage, 
a  third  idler  roller  mounted  for  free  rotation 
on  said  carriage,  said  third  idler  roller  being 
spaced  away  from  said  two  adjacent  idler 
rollers, 
a  driven  roller  mounted  for  rotation  about 
an  axis  which  is  fixed  with  respect  to  the 
machine  frame  and  is  located  with  respect 
to  the  third  idler  roller  such  that  the  web,  if 
strung  between  the  first  and  second  idler 
rollers  thence  around  the  third  idler  roller 
thence  around  said  driven  roller,  assumes 
a  quasi-boustrophedonic  configuration 
whereby  a  length  of  the  web  can  be  taken 
up  between  the  third  idler  roller  and  the 
driven  roller  when  the  carriage  moves  in  a 
direction  which  increases  the  distance 
between  the  third  idler  roller  and  the  driven 
roller; 
fourth  and  fifth  idler  rollers  disposed  adja- 
cent  one  another  and  mounted  about  axes 
fixed  with  respect  to  the  machine  frame, 
the  fourth  and  fifth  idler  rollers  being  posi- 
tioned  to  receive  web  paying  off  said  driven 
roller; 
an  upper  endless  belt  passing  between 
said  first  and  second  idler  rollers,  thence 
around  the  third  idler  roller,  thence  around 
the  driven  roller,  thence  between  the  fourth 
and  fifth  idler  rollers,  thence  along  a  first 
return  path  to  said  first  and  second  idler 
rollers; 
a  lower  endless  belt  passing  between  said 
first  and  second  idler  rollers  and  there  jux- 
taposed  against  said  upper  endless  belt, 

The  mechanism  claimed  in  claim  1,  further  com-  45 
prising  fourth  and  fifth  idler  rollers  disposed  adja- 
cent  one  another  and  mounted  about  axes  fixed 
with  respect  to  the  machine  frame,  the  fourth  and 
fifth  idler  rollers  being  positioned  to  receive  web 
paying  off  said  driven  roller;  so 
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thence  around  the  third  idler  roller  while 
located  between  the  upper  endless  belt 
and  the  third  idler  roller,  thence  around  the 
driven  roller  while  sandwiching  the  upper 
endless  belt  between  itself  and  the  driven  5 
roller,  thence  between  the  fourth  and  fifth 
idler  rollers  where  it  ceases  to  be  juxta- 
posed  against  said  upper  endless  belt, 
thence  along  a  second  return  path  to  said 
first  and  second  idler  rollers;  w 
drive  means  for  positively  rotating  said 
driven  roller  at  a  substantially  constant 
speed; 
and  motion  generating  means  for  moving 
the  carriage  in  a  first  direction  correspond-  15 
ing  to  giving  up  stored  web  when  web 
movement  has  been  arrested  at  said  pre- 
determined  location,  and  for  moving  the 
carriage  in  a  second  direction  opposite 
said  first  direction  when  web  movement  20 
resumes. 

The  combination  claimed  in  claim  5,  in  which  the 
fourth  and  fifth  idler  rollers  are  geared  together. 

The  mechanism  claimed  in  claim  5  or  claim  6,  in 
which  the  surface  of  the  upper  belt  in  contact  with 
the  web  has  a  substantially  lower  surface  coeffi- 
cient  of  friction  than  does  the  lower  belt. 
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