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Description 

This  invention  relates  to  a  conveying  roller  as- 
sembly  for  conveying  a  sheetlike  article,  such  as  a 
strip  of  a  film,  a  strip  of  a  photosensitive  member 
in  a  process  camera  or  a  developing  unit,  or  paper 
sheets  in  a  copying  machine  or  a  facsimile  system. 

A  plurality  of  sheetlike  article  conveying  ap- 
paratuses  have  been  incorporated  in  these  ma- 
chines  as  they  are  being  automated.  In  a  prior  art 
apparatus  for  conveying  a  sheetlike  article,  the 
sheetlike  article  is  conveyed  with  a  contact  pres- 
sure  applied  by  a  plurality  of  pairs  of  conveying 
rollers,  which  are  in  linear  contact  with  one  another 
and  are  rotated  in  opposite  directions.  Such  pairs 
of  the  conveying  rollers  are  cylindrical  in  shape 
and  have  a  uniform  diameter  longitudinally. 

In  JP-A  02-048343  a  conveying  roller  assembly 
is  disclosed  with  rollers  provided  on  a  pair  of  rotary 
shafts.  The  peripheral  surface  of  one  of  the  op- 
posedly  arranged  rollers  is  completely  covered  with 
a  resilient  substance.  This  roller  serves  as  a  ten- 
sion  roller.  The  roller  opposedly  arranged  to  this 
tension  roller  has  a  groove  on  its  outer  circum- 
ferential  surface.  A  resiliant  substance  is  provided 
in  this  groove  and  extends  outwardly  from  said 
roller.  Sheets  are  conveyed  between  these  pairs  of 
rollers. 

If  such  a  cylindrical  roller  is  not  uniform  in  its 
diameter,  the  sheetlike  article  would  skew  or  me- 
ander,  and  would  not  be  conveyed  smoothly. 
Therefore  the  rollers  should  be  manufactured  with 
a  very  high  precision,  thereby  causing  increase  in 
the  manufacturing  cost.  In  addition,  since  the  roll- 
ers  have  very  smooth  surfaces,  the  sheetlike  article 
would  slip  between  the  rollers,  and  would  not  be 
conveyed  reliably. 

In  a  developing  unit,  dispersed  components  of 
a  developer  or  fixing  liquid  tend  to  stick  on  the  feed 
rollers,  which  requires  to  detach  the  conveying 
rollers  from  the  developing  unit  so  as  to  be 
cleaned.  Since  the  individual  cylindrical  rollers  are 
heavy,  the  whole  roller  unit  would  be  heavy  enough 
to  require  a  large  cleaning  device  and  a  lot  of 
manpower  for  the  cleaning  work.  In  addition,  the 
sheetlike  article  is  sometimes  wound  around  the 
circumferential  surface  of  the  roller,  resulting  in 
jamming. 

JP-A  60-056742  discloses  a  conveying  roller 
assembly  with  a  pair  of  rotary  shafts  on  which 
single  rigid  cylindrical  supports,  each  with  a  plural- 
ity  of  grooves,  are  mounted.  The  grooves  are  pro- 
vided  with  disc  elastic  rings  being  axially  arranged 
in  staggered  positions.  The  arrangement  of  these 
elastic  rings  is  predetermined  by  the  arrangement 
of  grooves  in  the  cylindrical  support. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  this  invention  to 
provide  a  sheetlike  article  conveying  roller  assem- 

5  bly  which  can  convey  the  sheetlike  article  smoothly 
without  skewing  or  meandering,  prevent  the  wind- 
ing  of  the  sheetlike  article  around  the  conveying 
rollers,  and  be  manufactured  with  an  ordinary  pre- 
cision  at  a  reduced  cost. 

io  According  to  a  first  aspect  of  this  invention, 
there  is  provided  a  sheetlike  article  conveying  roller 
assembly,  comprising: 
A  pair  of  rotary  shafts  being  located  so  as  to  define 
therebetween  a  travelling  path  for  a  sheetlike  arti- 

75  cle;  a  roller  mounted  on  each  of  said  rotary  shafts, 
said  roller  having  a  groove  on  its  outer  circum- 
ferential  surface;  an  elastic  ring  fitted  in  the  groove 
of  said  roller  and  having  an  outer  circumferential 
surface  extending  outwardly  from  said  roller  so  as 

20  to  come  into  contact  with  the  sheetlike  article  to  be 
conveyed;  wherein  a  plurality  of  said  elastic  rings 
on  one  of  said  rotary  shafts  are  axially  arranged  in 
staggered  positions  with  those  on  the  other  said 
rotary  shaft;  a  plurality  of  rollers,  each  holding  one 

25  elastic  ring,  is  mounted  on  each  of  said  rotary 
shafts  in  said  staggered  positions,  wherein  each 
individual  roller  can  be  mounted  on  said  shafts  at 
an  optional  position. 

According  to  a  second  aspect  of  the  invention, 
30  the  rings  held  on  the  rollers  on  one  of  the  pair 

shafts  and  those  held  on  the  rollers  on  the  other 
rotary  shaft  axially  overlap  so  that  the  sheetlike 
article  is  conveyed  waving  perpendicularly  of  the 
conveying  direction. 

35  The  above  and  other  advantages,  features  and 
additional  object  of  this  invention  will  be  manifest  to 
those  versed  in  the  art  upon  making  reference  to 
the  following  detailed  description  and  the  accom- 
panying  drawings  in  which  several  preferred  em- 

40  bodiments  incorporating  the  principles  of  this  in- 
vention  are  shown  in  way  of  illustrative  examples. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

45  FIG.  1  is  a  front  view  of  a  sheetlike  article 
conveying  roller  assembly  according  to  one  em- 
bodiment  of  this  invention; 
FIG.  2  is  an  enlarged  front  view  of  a  rotary  shaft 
of  the  conveying  roller  assembly  of  FIG.  1; 

50  FIG.  3  is  a  partially  enlarged  cross-sectional 
front  view  of  a  roller; 
FIG.  4  is  a  side  view  of  the  roller  of  FIG.  3; 
FIG.  5  is  an  enlarged  cross-sectional  view  of  the 
roller; 

55  FIG.  6(a)  is  a  front  view  of  a  ring  out  of  contact 
with  a  sheetlike  article; 
FIG.  6(b)  is  a  front  view  of  the  ring  in  contact 
with  the  sheetlike  article; 
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FIG.  7  is  a  cross-sectional  front  view  of  the  ring; 
FIG.  8  is  a  top  plan  view  of  the  ring; 
FIG.  9  is  a  front  view  of  a  sheetlike  article 
conveying  roller  assembly  according  to  another 
embodiment; 
FIG.  10  is  a  front  view  of  a  sheetlike  article 
conveying  roller  assembly  according  to  a  further 
embodiment; 
FIG.  11  is  front  view  of  a  sheetlike  article  con- 
veying  roller  assembly  according  to  a  still  fur- 
ther  embodiment;  and 
FIG.  12  is  a  cross-sectional  view  of  a  sheetlike 
article  conveying  apparatus  according  to  a  fur- 
ther  embodiment. 

DETAILED  DESCRIPTION 

Several  embodiments  of  this  invention  will  now 
be  described  with  reference  to  FIGS.  1  through  12. 

FIGS.  1  and  2  show  a  sheetlike  article  convey- 
ing  roller  assembly  according  to  one  embodiment 
of  the  invention.  In  FIG.  1,  a  pair  of  rotary  shafts  1, 
1  are  rotated  in  opposite  directions  by  a  non- 
illustrated  drive  means  such  as  a  motor.  Each  of 
the  rotary  shafts  1,  1  has  a  plurality  of  rollers  5 
disposed  on  its  circumferential  surface  at  a  pre- 
determined  interval.  Each  of  the  rollers  2  holds  a 
ring  3  on  its  outer  circumferential  surface.  As 
shown  in  FIG.  2,  the  rotary  shafts  1,  1  are  light, 
hollow  cylindrical  members  made  of  aluminum  and 
coated  with  Alumilite  (trade  name). 

Each  roller  2  has  a  groove  2a  formed  on  its 
outer  central  circumferential  surface,  as  shown  in 
FIGS.  3  to  5.  The  roller  2  has  an  inner  circumferen- 
tial  surface  2c  which  is  tapered  with  an  angle  6  so 
that  the  roller  2  can  fit  smoothly  on  the  rotary  shaft 
1.  The  roller  2  has  on  its  outer  circumferential 
surface  a  screw  hole  2b  formed  radially  near  the 
groove  2a.  The  roller  2  is  made  of  molded  plastics, 
for  example. 

In  FIGS.  3  and  4,  ti  ,  t+,  and  <£i  represent  width, 
depth  and  bottom  diameter  of  the  groove  2a,  re- 
spectively.  Each  roller  2  is  mounted  on  the  outer 
circumferential  surface  of  the  rotary  shaft  1  in  such 
a  manner  that  the  inner  circumferential  surface  2c 
of  the  roller  2  contacts  the  rotary  shaft  1  .  Then  the 
roller  2  is  fixed  on  the  rotary  shaft  1  by  a  screw 
inserted  via  the  screw  hole  2b.  The  individual  roll- 
ers  2  can  be  mounted  on  the  rotary  shaft  1  at 
optional  positions. 

As  shown  in  FIGS.  7  and  8,  each  ring  3  is 
made  of  an  elastic  material  such  as  rubber  or  the 
like,  and  fits,  by  its  elasticity,  in  the  groove  2a  on 
the  circumferential  surface  of  the  roller  2.  In  FIGS. 
7  and  8,  t2  represents  a  width  of  the  ring  3  in  its 
axial  direction,  t3:  a  thickness  of  the  ring  in  the 
radial  direction,  and  §2-  an  inner  diameter  of  the 
ring  3.  t2  is  slightly  larger  than  ti  (the  width  of  the 

groove  2a),  $2  is  slightly  smaller  than  <£i  (the 
bottom  diameter  of  the  groove  2a),  and  t3  is  a  few 
millimeters  larger  than  t+  (the  depth  of  the  groove 
2a).  Therefore,  an  inner  circumferential  surface  3a 

5  of  the  ring  3  can  fit  in  the  groove  2a,  so  that  the 
sides  of  the  ring  3  closely  contact  with  the  opposite 
sides  of  the  groove  2a.  The  outer  circumferential 
surface  of  the  ring  3  projects  from  the  outer  cir- 
cumferential  surface  of  the  roller  2. 

10  As  shown  in  FIG.  1,  a  pair  of  the  rotary  shafts 
1,  1  are  located  so  as  to  define  therebetween  a 
travelling  path  for  the  sheetlike  article  4.  A  plurality 
of  the  rollers  2  are  mounted  on  the  paired  rotary 
shafts  1,1,  respectively.  The  number  of  the  rollers 

15  2  on  the  respective  rotary  shafts  1,  1  can  be 
determined  as  desired.  In  the  embodiment  shown 
in  FIG.  1,  the  number  of  the  rollers  2  on  one  rotary 
shaft  and  that  of  the  rollers  on  the  other  rotary  shaft 
is  in  the  ratio  of  1  :  2.  One  of  the  shafts  1  has 

20  respective  single  rollers  2  mounted  at  an  equal 
interval,  while  the  other  shaft  1  has  several  pairs  of 
roller  2  mounted  at  an  equal  interval.  In  addition, 
the  rollers  2  are  arranged  so  that  each  single  roller 
2  on  one  of  the  shafts  1,  1  corresponds  to  each 

25  pair  of  rollers  2  on  the  other  shaft  1  .  In  other  words, 
the  rollers  2  on  one  of  the  pair  of  the  shafts  are 
axially  arranged  in  staggered  positions  with  those 
on  the  other  shaft.  The  shafts  1,1  are  spaced  so 
that  the  rings  3  of  the  rollers  5  on  one  shaft  1  and 

30  those  on  the  other  shaft  1  overlap  axially. 
In  operation,  when  the  pair  of  the  shafts  1,  1 

are  rotated  in  opposite  directions  by  a  drive  means 
such  as  a  motor,  the  sheetlike  article  4  is  intro- 
duced  into  the  travelling  path.  Then  the  respective 

35  rings  3  of  the  rollers  5  on  the  shafts  1  ,  1  come  into 
contact  with  the  upper  and  lower  surfaces  of  the 
sheetlike  article  4.  The  rings  3  move  the  sheetlike 
article  4  in  their  rotating  directions.  Since  the  rollers 
2  on  the  pair  of  the  rotary  shafts  1,1  are  arranged 

40  as  described  above,  the  sheetlike  article  4  is 
moved  waving  perpendicularly  of  the  conveying 
direction,  i.e.  to  the  left  and  right  in  the  plane 
shown  in  FIG.  1.  Therefore  sufficient  force  for  con- 
veying  the  sheetlike  article  4  can  be  obtained. 

45  FIGS.  6(a)  and  6(b)  show  configurations  of  the 
ring  3  when  it  is  out  of  contact  with  and  in  contact 
with  the  sheetlike  article  4,  respectively.  When  it  is 
not  in  operation,  the  ring  3  is  free  and  maintains  its 
original  shape  as  shown  in  FIG.  6(a).  On  the  other 

50  hand,  when  it  is  in  contact  with  the  sheetlike  article 
4,  the  ring  3  is  deformed  elastically  by  the  contact 
pressure  with  the  sheetlike  article  4,  as  shown  in 
FIG.  6(b). 

In  this  embodiment,  the  sheetlike  article  4  in 
55  contact  with  the  rings  3  is  conveyed  waving  per- 

pendicularly  of  the  conveying  direction.  Therefore 
only  a  small  contact  pressure  is  enough  to  feed  the 
sheetlike  article  4  reliably.  Since  it  is  not  necessary 
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to  have  the  sheetlike  article  4  contacted  with  the 
whole  longitudinal  surface  of  the  rollers  contrary  to 
the  prior  art  apparatus,  the  conveying  rollers  can 
be  made  thin  and  light  in  weight.  For  example,  if 
the  shafts  1,  1  are  hollow  cylinders  made  of  an 
aluminum  material  and  the  rollers  2  are  of  molded 
plastics,  the  weight  of  the  conveying  roller  assem- 
bly  can  be  reduced  to  approximately  one  third  of 
the  prior  art  conveying  apparatus.  In  addition,  since 
only  the  rings  3  are  contacted  partially  with  the 
sheetlike  article  4,  the  sheetlike  article  4  would  be 
less  likely  wound  around  the  feed  rollers  and  be 
free  from  jamming  compared  with  the  prior  art 
apparatus. 

The  elastic  rings  3  deform  individually  accord- 
ing  to  the  contact  pressure  with  the  sheetlike  article 
4.  Even  when  the  shafts  1,1,  rollers  2  and  rings  3 
have  slight  dimensional  variations,  the  rings  3  de- 
form  according  to  varying  contact  pressures  with 
the  sheetlike  article  4,  thereby  allowing  the  sheet- 
like  article  4  to  be  conveyed  smoothly  without 
skewing  or  meandering. 

FIG.  9  shows  a  modified  conveying  roller  as- 
sembly  according  to  the  embodiment  of  FIG.  1. 
This  embodiment  differs  from  the  embodiment  of 
FIG.  1  in  that  two  rollers  2  in  a  pair  are  mounted 
side  by  side  without  any  space  between  them. 
Each  of  individual  rollers  2  on  one  shaft  1  is 
positioned  so  as  to  correspond  to  each  pair  of 
rollers  2  on  the  other  shaft  1.  This  embodiment  is 
as  effective  as  the  foregoing  embodiment. 

In  the  embodiment  of  FIG.  9,  since  the  rollers  2 
are  positioned  more  closely  one  another  on  the 
shafts  1  ,  1  than  the  rollers  2  in  the  embodiment  of 
FIG.  1,  the  sheetlike  article  4  waves  more  fre- 
quently,  thereby  being  moved  with  a  more  powerful 
conveying  force. 

In  addition,  the  quantities,  ratio  and  spaces  of 
the  rollers  2  on  the  respective  shafts  can  be  deter- 
mined  as  desired.  For  example,  in  an  embodiment 
shown  in  FIG.  10,  the  arrangement  of  the  rollers  2 
on  the  shafts  1  ,  1  is  opposite  to  that  of  the  embodi- 
ment  shown  in  FIG.  1.  In  a  still  further  embodiment 
of  FIG.  11,  each  pair  of  rollers  2  on  one  shaft  1  is 
arranged  so  as  to  correspond  to  each  second  roller 
2  on  the  other  shaft  1  . 

In  FIG.  10,  reference  numeral  7  represents  a 
guide  plate,  which  assists  in  guiding  the  sheetlike 
article  4  into  the  conveying  rollers  and  forwarding 
the  sheetlike  article  4  from  the  conveying  roller  to  a 
predetermined  position.  In  the  embodiment  of  FIG. 
10,  one  side  edge  of  the  guide  plate  7  is  cut 
intermittently  according  to  the  positions  of  the  roll- 
ers  on  the  shaft  1.  Specifically,  the  side  edge  of 
the  guide  plate  7  is  cut  at  its  portions  facing  the 
rollers  and  keeps  its  original  shape  at  the  portions 
facing  the  shaft  1  .  Therefore  the  guide  plate  7  can 
be  located  very  closely  to  one  of  the  shafts  1  ,  1  by 

projecting  the  intermittently  cut  side  edge  under 
the  shaft  1.  The  conveying  roller  assembly  thus 
constructed  can  prevent  the  sheetlike  article  4  from 
winding  on  the  shafts  and  being  jammed. 

5  When  the  conveying  rollers  are  cylindrical  as  in 
the  prior  art  apparatus,  the  guide  plate  has  to  be 
located  away  from  the  sheetlike  article  conveying 
plane,  and  cannot  prevent  winding  of  the  sheetlike 
article  around  the  conveying  rollers  and  jamming. 

io  For  example,  if  the  sheetlike  article  such  as  a  film 
is  jammed  in  a  developing  unit,  not  only  the  film 
but  also  the  developing  unit  itself  would  be  damag- 
ed.  It  would  take  a  long  time  to  restore  the  devel- 
oping  unit  to  its  normal  condition.  The  conveying 

is  rollers  of  this  invention  would  obviate  such  incon- 
veniences. 

In  the  embodiment  shown  in  FIG.  12,  each  pair 
of  rollers  2  is  mounted  at  an  interval  on  one  of  the 
pair  of  shafts  1,  1  while  each  single  roller  2  is 

20  mounted  on  the  other  shaft  at  another  interval, 
which  is  shorter  than  the  first-mentioned  interval. 
Then  each  second  roller  2  on  the  second-men- 
tioned  shaft  1  is  corresponds  to  each  pair  of  rollers 
2  on  the  first-mentioned  shaft  1  . 

25  According  to  this  invention,  since  the  sheetlike 
article  is  conveyed  by  using  the  elasticity  of  the 
rings  of  the  rollers,  the  conveying  roller  assembly 
is  applicable  to  a  variety  of  sheetlike  articles  not 
only  such  as  a  film  or  a  photosensitive  member  in 

30  a  process  camera  or  an  automatic  developing  ap- 
paratus  but  also  such  as  paper  sheets  in  a  copying 
machine  or  a  facsimile  system.  In  addition,  the 
conveying  roller  assembly  is  applicable  to  an  in- 
flexible  sheetlike  article  such  as  a  thin  aluminum 

35  sheet.  In  such  a  case,  the  rings  in  rotation  deform 
according  to  the  contact  pressure  with  the  inflexible 
sheetlike  article. 

In  the  described  embodiments,  although  one 
roller  holds  one  ring  on  its  outer  circumferential 

40  surface,  the  roller  can  hold  one  or  more  rings.  In 
such  a  case,  the  rings  may  have  different  degrees 
of  hardness.  Factors  such  as  the  quantity  of  rollers 
on  one  shaft,  ratio  of  rollers  on  a  pair  of  the  shafts, 
hardness  of  the  rings  on  respective  rollers,  and 

45  arrangement  of  the  rollers  on  the  respective  shafts 
can  be  determined  as  desired  depending  upon 
quality,  thickness,  hardness  and  other  characteris- 
tics  of  sheetlike  articles  to  be  carried. 

In  this  sheetlike  article  conveying  roller  assem- 
50  bly,  the  elastic  rings  of  the  rollers  on  the  rotary 

shafts  are  in  partial  contact  with  the  sheetlike  arti- 
cle  to  be  conveyed.  The  conveying  rollers  are  not 
required  to  be  longitudinally  in  contact  with  the 
article  to  conveyed  contrary  to  the  prior  art  convey- 

55  ing  rollers.  Therefore  the  conveying  roller  assembly 
can  be  made  light  in  weight.  Since  the  elastic  rings 
deform  individually  according  to  the  contact  pres- 
sure  with  the  sheetlike  article,  the  sheetlike  article 

4 



7 EP  0  511  424  B1 8 

can  be  conveyed  reliably  even  when  there  are 
slight  dimensional  variations  in  the  rotary  shafts, 
rollers  or  rings.  In  addition,  the  rollers  on  one  of  the 
pair  of  the  rotary  shafts  and  those  on  the  other 
rotary  shaft  are  arranged  so  as  to  overlap  axially, 
thereby  allowing  the  sheetlike  article  to  be  con- 
veyed  forcefully  even  if  there  is  a  small  contact 
pressure  between  the  rollers  and  the  sheetlike  arti- 
cle. 

While  the  invention  has  been  described  by 
reference  to  specific  embodiments  chosen  for  pur- 
pose  of  illustration,  it  should  be  apparent  that  nu- 
merous  modifications  could  be  made  thereto  by 
those  skilled  in  the  art  without  departing  from  the 
basic  concept  and  scope  of  the  invention. 

Claims 

1.  A  sheetlike  article  conveying  roller  assembly 
comprising: 

a)  a  pair  of  rotary  shafts  (1)  being  located 
so  as  to  define  therebetween  a  travelling 
path  for  a  sheetlike  article  (4); 
b)  a  roller  (2)  mounted  on  each  of  said 
rotary  shafts  (1),  said  roller  (2)  having  a 
groove  (2a)  on  its  outer  circumferential  sur- 
face; 
c)  an  elastic  ring  (3)  fitted  in  the  groove  (2a) 
of  said  roller  (2)  and  having  an  outer  cir- 
cumferential  surface  extending  outwardly 
from  said  roller  (2)  so  as  to  come  into 
contact  with  the  sheetlike  article  (4)  to  be 
conveyed; 
d)  wherein  a  plurality  of  said  elastic  rings  (3) 
on  one  of  said  rotary  shafts  (1)  are  axially 
arranged  in  staggered  positions  with  those 
on  the  other  said  rotary  shaft  (1), 

characterized  in  that 
e)  a  plurality  of  rollers  (2),  each  holding  one 
elastic  ring  (3),  is  mounted  on  each  of  said 
rotary  shafts  (1)  in  said  staggered  positions, 
wherein  each  individual  roller  (2)  can  be 
mounted  on  said  shafts  (1)  at  an  optional 
position. 

2.  A  sheetlike  article  conveying  roller  assembly 
according  to  claim  1  ,  wherein  one  of  the  shafts 
(1)  has  single  rollers  (2)  while  the  other  shaft 
(1)  has  pairs  of  rollers  (2),  wherein  the  axial 
distances  between  the  two  rollers  (2)  in  the 
pairs  of  rollers  (2)  are  smaller  than  the  axial 
distances  between  the  pairs. 

4.  A  sheetlike  article  conveying  roller  assembly 
according  to  claims  2  or  3,  wherein  the  two 
rollers  (2)  in  a  pair  are  mounted  side  by  side 
without  any  space  between  them. 

5 
5.  A  sheetlike  article  conveying  roller  assembly 

according  to  claim  2  or  3,  wherein  each  pair  of 
rollers  (2)  on  one  shaft  (1)  is  arranged  so  as  to 
correspond  to  each  second  roller  (2)  on  the 

io  other  shaft  (1). 

6.  A  sheetlike  article  conveying  apparatus  accord- 
ing  to  claim  1,  wherein  said  elastic  rings  (3) 
have  different  degrees  of  hardness. 

15 
7.  A  sheetlike  article  conveying  roller  assembly 

according  to  claim  1,  wherein  said  rings  (3) 
held  on  said  rollers  (2)  on  one  of  said  shafts 
and  those  held  on  said  rollers  (2)  on  the  other 

20  said  rotary  shaft  (1)  axially  overlap  so  that  the 
sheetlike  article  (4)  is  conveyed  waving  per- 
pendicularly  of  the  conveying  direction. 

25 
Patentanspruche 

1.  Walzeneinrichtung  zum  Fordern  von  blattformi- 
gen  Werkstoffen  mit  : 

a)  einem  Paar  Drehwellen  (1),  die  so  ange- 
ordnet  sind,  dal3  sie  dazwischen  eine  Lauf- 

30  bahn  fur  einen  blattformigen  Werkstoff  (4) 
definieren; 
b)  einer  an  jeder  der  Drehwellen  (1)  befe- 
stigten  Rolle  (2),  wobei  die  Rolle  (2)  eine 
Nut  (2a)  auf  ihrer  auBeren  Umfangs-Oberfla- 

35  che  hat; 
c)  einem  elastischen  Ring  (3),  der  in  die  Nut 
(2a)  der  Rolle  (2)  eingepaBt  ist  und  eine 
auBere  Umfangs-Oberflache  hat,  die  sich 
von  der  Rolle  (2)  so  nach  auBen  erstreckt, 

40  dal3  sie  mit  dem  zu  fordernden  blattformi- 
gen  Werkstoff  (4)  in  Kontakt  kommt; 
d)  wobei  mehrere  elastische  Ringe  (3)  auf 
einer  der  Drehwellen  (1)  an  gegenuber  den- 
jenigen  auf  der  anderen  Drehwelle  (1)  ver- 

45  setzten  Positionen  axial  angeordnet  sind, 
dadurch  gekennzeichnet,  dal3 

e)  mehrere  Rollen  (2),  von  denen  jede  einen 
elastischen  Ring  (3)  halt,  auf  jeder  der 
Drehwellen  (1)  an  den  versetzen  Positionen 

50  befestigt  sind,  wobei  jede  einzelne  Rolle  (2) 
an  einer  frei  wahlbaren  Position  auf  den 
Wellen  (1)  befestigt  sein  kann. 

3.  A  sheetlike  article  conveying  apparatus  accord- 
ing  to  claim  2,  wherein  individual  single  rollers  55 
(2)  on  one  shaft  (1)  are  positioned  so  as  to 
correspond  to  each  pair  of  rollers  (2)  on  the 
other  shet  (1). 

2.  Walzeneinrichtung  zum  Fordern  von  blattformi- 
gen  Werkstoffen  nach  Anspruch  1  ,  bei  der  eine 
der  Wellen  (1)  einzelne  Rollen  (2)  hat,  wahrend 
die  andere  Welle  (1)  Rollenpaare  (2)  hat,  wobei 
die  axialen  Abstande  zwischen  den  beiden 

5 
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Rollen  (2)  bei  den  Rollenpaaren  (2)  geringer 
sind  als  die  axialen  Abstande  zwischen  den 
Paaren. 

3.  Walzeneinrichtung  zum  Fordern  von  blattformi- 
gen  Werkstoffen  nach  Anspruch  2,  wobei  be- 
sondere  einzelne  Rollen  (2)  auf  einer  Welle  (1) 
so  angeordnet  sind,  dal3  sie  jedem  Rollenpaar 
(2)  auf  der  anderen  Welle  (1)  entsprechen. 

4.  Walzeneinrichtung  zum  Fordern  von  blattformi- 
gen  Werkstoffen  nach  den  Anspruchen  2  oder 
3,  wobei  die  beiden  Rollen  (2)  eines  Paares 
Seite  an  Seite  ohne  einen  Abstand  zwischen 
ihnen  befestigt  sind. 

5.  Walzeneinrichtung  zum  Fordern  von  blattformi- 
gen  Werkstoffen  nach  Anspruch  2  oder  3,  wo- 
bei  jedes  Rollenpaar  (2)  auf  einer  Welle  (1)  so 
angeordnet  ist,  dal3  es  jeder  zweiten  Rolle  (2) 
auf  der  anderen  Welle  (1)  entspricht. 

6.  Walzeneinrichtung  zum  Fordern  von  blattformi- 
gen  Werkstoffen  nach  Anspruch  1  ,  bei  der  die 
elastischen  Ringe  (3)  verschiedene  Hartegrade 
haben. 

7.  Walzeneinrichtung  zum  Forden  von  blattformi- 
gen  Werkstoffen  nach  Anspruch  1  ,  bei  der  die 
Ringe  (3),  die  auf  den  Rollen  einer  der  Wellen 
gehalten  werden,  und  diejenigen,  die  auf  den 
Rollen  (2)  der  anderen  Drehwelle  (1)  gehalten 
werden,  sich  axial  uberlappen,  so  dal3  der 
blattformige  Werkstoff  (4)  unter  wellenformiger 
Bewegung  senkrecht  zur  Forderrichtung  gefor- 
dert  wird. 

Revendicatlons 

1.  Assemblage  de  rouleaux  pour  le  transport  d'ar- 
ticles  en  forme  de  feuille  comprenant: 

a)  une  paire  de  tiges  rotatives  (1),  situees 
de  fagon  a  definir  entre  elles  une  voie  de 
passage  pour  un  article  en  forme  de  feuille 
(4); 
b)  un  rouleau  (2)  monte  sur  chacune  desdi- 
tes  tiges  rotatives  (1),  ledit  rouleau  (2)  pre- 
sentant  une  rainure  (2a)  sur  sa  surface  cir- 
conferentielle  externe; 
c)  un  anneau  elastique  (3)  insere  dans  la 
rainure  (2a)  dudit  rouleau  (2)  et  ayant  une 
surface  circonferentielle  externe  qui  s'etend 
a  I'exterieur  dudit  rouleau  (2)  afin  d'entrer 
en  contact  avec  I'article  en  forme  de  feuille 
(4)  a  transporter; 
d)  dans  lequel  une  pluralite  desdits  anneaux 
elastiques  (3)  de  I'une  des  tiges  rotatives  (1) 
sont  disposes  axialement  en  quinconce  par 

rapport  a  ceux  de  ladite  autre  tige  rotative 
(1), 

caracterise  en  ce 
e)  qu'une  pluralite  de  rouleaux  (2),  chacun 

5  comportant  un  anneau  elastique  (3),  sont 
montes  sur  chacune  desdites  tiges  rotatives 
(1)  dans  lesdites  positions  en  quinconce, 
dans  laquelle  chaque  rouleau  individuel  (2) 
peut  etre  monte  sur  lesdites  tiges  (1)  dans 

io  une  position  optionnelle. 

2.  Assemblage  de  rouleaux  pour  le  transport  d'ar- 
ticles  en  forme  de  feuille  selon  la  revendication 
1,  dans  lequel  I'une  des  tiges  (1)  comporte  des 

is  rouleaux  simples  (2)  tandis  que  I'autre  tige  (1) 
comporte  des  paires  de  rouleaux  (2),  dans 
lesquelles  les  distances  axiales  entre  les  deux 
rouleaux  (2)  des  paires  de  rouleaux  (2)  sont 
inferieures  aux  distances  axiales  entre  les  pai- 

20  res. 

3.  Appareil  de  transport  d'articles  en  forme  de 
feuille  selon  la  revendication  2,  dans  lequel  les 
rouleaux  simples  individuels  (2)  sur  une  tige 

25  (1)  sont  positionnes  de  fagon  a  correspondre  a 
chaque  paire  de  rouleaux  (2)  sur  I'autre  tige 
(1)  - 

4.  Assemblage  de  rouleaux  pour  le  transport  d'ar- 
30  tides  en  forme  de  feuille  selon  la  revendication 

2  ou  3,  dans  lequel  les  deux  rouleaux  (2)  d'une 
paire  sont  montes  cote  a  cote,  sans  espace 
entre  les  deux. 

35  5.  Assemblage  de  rouleaux  pour  le  transport  d'ar- 
ticles  en  forme  de  feuille  selon  la  revendication 
2  ou  3,  dans  lequel  chaque  paire  de  rouleaux 
(2)  d'une  tige  (1)  est  disposee  de  fagon  a 
correspondre  a  chaque  deuxieme  rouleau  (2) 

40  de  I'autre  tige  (1). 

6.  Appareil  de  transport  d'articles  en  forme  de 
feuille  selon  la  revendication  1,  dans  lequel 
lesdits  anneaux  elastiques  (3)  ont  differents 

45  degres  de  durete. 

7.  Assemblage  de  rouleaux  pour  le  transport  d'ar- 
ticles  en  forme  de  feuille  selon  la  revendication 
1,  dans  lequel  lesdits  anneaux  (3)  fixes  sur 

50  lesdits  rouleaux  (2)  de  I'une  desdites  tiges  et 
ceux  fixes  sur  lesdits  rouleaux  (2)  de  ladite 
autre  tige  rotative  (1)  se  chevauchent  axiale- 
ment  de  sorte  que  I'article  en  forme  de  feuille 
(4)  est  transports  en  ondulant  perpendiculaire- 

55  ment  au  sens  de  transport. 
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