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Description 

FIELD  OF  THE  INVENTION 

The  present  invention  relates  to  devices  for  contact-  s 
lessly  drying  and  guiding  traveling  webs,  and  more  par- 
ticularly,  an  improved  air  flotation  turning  device  which 
minimizes  or  eliminates  web  flutter  and/or  wrinkling. 

BACKGROUND  OF  THE  INVENTION  10 

In  web  printing  and  drying  operations,  it  is  often 
desirable  that  the  web  be  contactlessly  supported  in 
order  to  avoid  damage  to  the  web  itself  or  to  the  coating 
(such  as  ink)  previously  applied  to  one  or  more  surfaces  15 
of  the  web.  One  conventional  arrangement  for  contact- 
lessly  supporting  a  web  includes  horizontal  upper  and 
lower  sets  of  air  bars  between  which  the  web  travels. 
Hot  air  issuing  from  the  air  bars  both  dries  and  supports 
the  web.  Occasionally  it  becomes  necessary  to  change  20 
the  direction  of  web  travel  while  maintaining  the  contact- 
less  environment.  This  can  be  accomplished  using  air 
turns,  which  are  devices  that  support  a  flexible  web  on  a 
cushion  of  air  pressure  as  the  web  travels  around  a 
curved  path.  Air  turns  have  a  generally  partially  cylindri-  25 
cal  surface  through  which  pressurized  air  is  introduced 
through  various  slots,  holes  or  apertures,  or  other 
designs  or  patterns.  Typical  air  turns  which  are  commer- 
cially  available  are  a  95°  turn,  which  carries  the  web 
around  a  95°  arc,  and  a  20°  "shallow  wrap"  turn,  which  30 
carries  the  web  around  an  arc  of  20°. 

Such  air  turns  replaced  grater  rollers.  Grater  rollers 
were  a  means  to  turn  the  web  utilizing  frictional  contact 
with  the  web.  As  a  result,  web  marking  problems  often 
arose.  Although  the  use  of  air  turns  eliminated  marking  35 
problems,  the  absence  of  the  additional  frictional 
restraint  provided  by  the  rollers  led  to  web  tracking  prob- 
lems,  especially  in  the  case  of  "baggy"  or  non-uniform 
webs.  To  compensate  for  tracking  problems,  the  air  turn 
was  used  as  a  steering  device.  By  tilting  one  edge  of  the  40 
air  turn  in  a  direction  perpendicular  to  and  toward  the 
web,  a  force  was  provided  tending  to  push  the  web  away 
from  that  side.  Conversely,  if  that  end  of  the  air  turn 
were  moved  away  from  the  web,  the  resulting  air  pres- 
sure  forces  pulled  the  web  toward  that  end.  Optical  sen-  45 
sors  are  used  to  monitor  web  drift  and  send  a  signal  to 
the  steering  drive  motor  controlling  the  position  of  the  air 
turn.  The  drive  motor  moved  the  operator  end  of  the  air 
turn.  Alternatively  or  additionally,  the  air  turn  could  be 
tilted  manually.  so 

One  example  of  an  air  turn  according  to  the  pream- 
ble  of  Claim  1  is  that  disclosed  in  U.S.  Patent  No. 
4,182,472.  Specifically,  a  guide  for  contactless  support 
of  a  running  web  as  the  latter  changes  directions  is  pro- 
vided.  The  guide  is  formed  as  a  drum-like  member  hav-  ss 
ing  an  arcuately  curved  surface  which  can  be  variable 
as  to  the  length  of  its  arc,  depending  on  the  degree  of 
turn  or  change  of  direction  desired  for  the  running  web. 
A  series  of  parallel  grooves  extending  in  the  direction  of 

web  travel  are  formed  in  the  arcuate  surface  of  the 
drum-like  member.  An  air  nozzle  extends  along  the 
length  of  the  drum-like  member  and  at  each  end  of  the 
groves,  and  pressurized  air  is  fed  through  the  nozzles 
so  as  to  form  a  pneumatic  cushion  between  the  web 
and  the  arcuate  surface  and  thereby  float  the  web.  The 
grooves  in  the  arcuate  surface  act  as  labyrinth  seals  in 
inhibiting  the  transverse  air  flow  out  of  the  cushion  and 
towards  the  edges  of  the  running  web. 

A  further  example  of  an  air  turn  is  provided  in  U.S. 
Patent  No.  2,689,196,  wherein  a  series  of  holes  are 
formed  in  the  cylindrical  surface  for  the  passage  of  pres- 
surized  air  therethrough  to  support  and  guide  a  web 
passing  over  the  drum.  Similarly,  U.S.  Patent  No. 
3,097,971  discloses  a  device  having  a  series  of  slits  in 
the  curved  supporting  surface  and  which  extend  longitu- 
dinally  and/or  transversely  to  the  web.  Air  under  pres- 
sure  is  passed  through  these  slits  to  form  a  cushion 
between  the  drum  and  the  web. 

An  important  aspect  of  any  flotation  system  is  the 
stability  of  the  web  as  it  passes  over  the  air  bar.  Airflow 
instabilities  near  the  web  can  induce  web  flutter  and 
subsequent  web  contact  with  mechanical  parts  of  the 
drier,  resulting  in  coating  or  web  damage.  Web  flutter 
can  be  manifested  in  a  multitude  of  forms,  ranging  from 
a  violent  flapping  of  the  web  to  a  high  frequency  drum- 
ming. 

Excessive  web  flutter  has  been  encountered  in  con- 
ventional  air  turn  applications.  Where  a  plurality  of  air 
turns  are  used  together  so  that  the  web  follows  a  sinu- 
soidal  path,  web  flutter  has  been  encountered  as  the 
web  leaves  the  lower  air  turn  and  before  it  reaches  the 
upper  air  turn. 

It  is  therefore  an  object  of  the  present  invention  to 
minimize  or  eliminate  web  flutter  at  the  exit  and/or  entry 
point  of  an  air  turn. 

It  is  a  further  object  of  the  present  invention  to 
reduce  or  eliminate  excessive  air  turbulence  at  the  exit 
and/or  entry  point  of  an  air  turn. 

It  is  a  still  further  object  of  the  present  invention  to 
reduce  or  eliminate  web  wrinkle  formation  at  the  exit 
and/or  entry  point  of  an  air  turn. 

SUMMARY  OF  THE  INVENTION 

The  problems  of  the  prior  art  have  been  overcome 
by  the  present  invention,  which  is  characterised  by  the 
features  of  claim  1  . 

Such  an  air  turn  is  suitable  for  supporting  and 
optionally  drying  a  web.  The  air  supply  nozzle  slots, 
which  are  preferably  opposed,  circumferentially  spaced, 
and  transversely  arranged,  supply  pressurized  air  to  the 
space  between  the  web  and  the  arcuate  surface  of  the 
air  turn.  The  air  foil  wing  extensions  provided  along  the 
leading  and/or  trailing  longitudinal  edges  of  the  air  turn 
serve  to  reduce  web  flutter. 

2 



3 EP  0  675  064  B1 4 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1  is  a  perspective  view  of  a  conventional  air 
turn  which  can  be  used  in  accordance  with  the 
present  invention;  s 
Figure  2  is  a  cross-sectional  view  of  a  conventional 
air  turn  which  can  be  used  in  accordance  with  the 
present  invention; 
Figure  3  is  an  isometric  view  of  an  air  turn  having  air 
foil  wing  extensions  in  accordance  with  the  present  to 
invention; 
Figure  4  is  a  cross-sectional  view  of  an  air  turn  hav- 
ing  air  foil  wing  extensions  showing  the  theoretical 
air  flow  pattern; 
Figure  5  is  a  top  view  of  an  air  foil  wing  in  accord-  is 
ance  with  the  present  invention;  and 
Figure  6  is  a  side  view  of  the  air  foil  wing  of  Figure  5. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 
20 

The  web  support  provided  by  the  present  invention 
can  support  a  moving  web  through  various  degrees  of 
turning  movement,  but  the  present  invention  has  been 
illustrated  in  Figure  1  as  showing  a  web  support  for  an 
approximate  90°  turn,  wherein  the  web  W  passes  over,  25 
and  without  contact  with,  the  support  S.  It  should  be 
understood  that  the  following  detailed  description  of  the 
web  support  is  for  purposes  of  illustration  and  should 
not  be  construed  as  limiting  of  the  present  invention. 
The  support  S  includes  a  air  turn  member  1  formed  gen-  30 
erally  with  a  90°  arcuate  surface  2  which  extends  across 
the  width  of  the  web  W  to  be  supported,  and  preferably 
beyond  the  edges  of  the  web.  Shaft  means  SM  are  pro- 
vided  at  each  side  of  the  support  so  that  the  device  can 
be  suitably  mounted  in  the  drier  apparatus.  A  series  of  35 
substantially  parallel  or  parallel  grooves  3  can  optionally 
be  formed  in  the  surface  of  the  arcuate  air  turn  member 
1  and  extend  in  the  direction  of  web  travel  as  disclosed 
in  the  aforementioned  U.S.  Patent  No.  4,182,472.  Pref- 
erably  the  grooves  are  generally  rectangular  in  cross-  40 
section,  but  may  assume  other  configurations  so  long 
as  the  effect  thereof  is  to  create  a  labyrinth  seal 
whereby  the  flow  of  air  out  from  the  pressurized  cushion 
is  inhibited.  The  grooves  3  form  circumferential  ribs  4 
and  also  define  the  upper  surface  2  of  arcuate  form.  45 
Alternatively,  the  arcuate  surface  can  be  smooth, 
although  it  is  preferred  that  labyrinth  seals  be  formed 
therein. 

An  air  nozzle  N  is  located  along  each  of  the  longitu- 
dinal  ends  of  the  support  S  and  extends  the  full  length  so 
thereof  transversely  across  the  width  of  the  web  being 
supported.  The  nozzles  are  generally  U-shaped  and 
have  a  sharp  nozzle  edge  6  (Figure  2)  spaced  a  dis- 
tance  from  the  member  1  so  as  to  define  an  elongated 
slot  or  nozzle  8  through  which  pressurized  air  is  dis-  ss 
charged  towards  the  web.  The  size  of  the  nozzle  open- 
ing  can  be  adjusted  by  a  series  of  screws  12  or  the  like 
threadably  engaged  in  the  frame  F  of  the  device  and 
extending  freely  through  the  nozzle  N.  The  nozzle  is 

secured  to  the  support  by  any  suitable  means,  such  as 
screws  or  the  like. 

The  sides  of  the  support  S  include  end  plates  16 
secured  by  cap  screws  to  the  ends  of  the  arcuate  air 
turn  member  1  .  The  aforementioned  shaft  means  SM 
are  secured  to  the  end  plates  such  as  by  welding.  The 
shaft  means  are  adjustably  mounted  in  the  frame  F  of 
the  apparatus  so  that  the  angular  position  of  the  support 
can  be  changed  by  rotating  the  support  on  the  shafts. 

The  frame  F  has  a  series  of  holes  20  passing  there- 
through  and  through  which  pressurized  air  is  fed  from 
the  chamber  24.  Chamber  24  is  also  defined  by  mem- 
bers  2  and  28  (which  can  be  formed  out  of  sheet  metal) 
secured  to  a  central  duct  30  such  as  by  welding.  Pres- 
surized  air  is  supplied  to  the  end  of  the  duct  30  by  a  sup- 
ply  conduit  31  from  a  suitable  air  supply  AS.  The  duct  30 
has  a  longitudinal  opening  32  which  allows  air  to  feed 
into  chamber  24  and  be  discharged  through  the  nozzle 
N  and  to  each  of  the  grooves  in  the  arcuate  surface. 

A  barrier  34  may  be  optionally  provided  extending 
transversely  to  the  direction  of  the  web  travel  and 
across  the  grooves  3.  The  barrier  34  blocks  the  grooves 
intermediate  their  length  to  form  a  barrier  to  the  air  flow 
in  the  grooves  and  eliminate  flow  instability  and  prevent 
one  slot  8  from  dominating  the  other. 

Turning  now  to  Figure  3,  air  foil  wing  sections  60,  61 
are  shown,  preferably  fabricated  from  stainless  steel. 
Each  includes  a  flat,  non-perforated  portion  63  closest 
to  the  air  supply  slot  of  the  air  turn.  The  discharge  air 
coming  from  the  supply  slot  increases  in  velocity  as  it 
moves  across  the  flat  portions  63  of  the  wing,  which  is 
arranged  with  respect  to  the  air  turn  so  as  to  be  parallel 
and  in  close  proximity  to  the  web.  To  that  end,  each  air 
foil  wing  extension  can  be  secured  to  the  air  turn  by  any 
suitable  means,  such  as  by  screws  attached  to  the 
frame  of  the  device  through  brackets  65,  65'.  The 
increased  air  velocity  creates  a  pressure  drop  between 
the  flat  portions  63  and  the  web,  which  tends  to  draw  the 
web  towards  the  flat  portions  63.  A  large  reduction  of 
web  flutter,  in  the  range  of  80%  to  100%,  has  been  dem- 
onstrated.  Although  wings  are  preferably  used  at  both 
the  web  entry  and  web  exit  ends  of  the  web  support,  if 
web  flutter  occurs  at  only  one  end  in  a  particular  appli- 
cation,  only  one  wing  could  be  used  at  that  end. 

The  air  foil  wing  extensions  also  each  include  a  per- 
forated  section  64  adjacent  the  flat  section  and  remote 
from  the  air  turn.  As  the  discharge  air  moves  onto  the 
perforated  sections  64,  its  velocity  is  gradually  reduced. 
Preferably  the  perforated  sections  64  are  bent  away 
from  the  web  at  a  gradual  angle,  which  increases  its  dis- 
tance  from  the  web  the  further  it  extends  away  from  the 
air  turn.  An  angle  of  about  1  1  °  is  especially  preferred,  as 
best  seen  in  Figure  6.  A  plurality  of  perforated  bleed 
ports  (shown  generally  at  66  in  Figure  3)  of  the  perfo- 
rated  section  64  allow  ambient  air  to  be  drawn  into  the 
gradual  increasing  area  between  the  web  and  this  sec- 
tion  64  of  the  wing.  This  also  causes  the  air  velocity  and 
turbulence  to  diminish.  The  net  result  is  a  smooth  dis- 
charge  of  air  from  the  edges  of  each  air  foil  wing  61  ,  as 
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shown  in  Figure  4. 
The  amount  and  location  of  the  bleed  ports  66  is 

important  to  achieve  a  gradual  diffusion  or  slow  down  in 
air  velocity  coming  off  the  flat,  non-perforated  portion  63 
of  the  wing.  Preferably  the  amount  and  size  of  the  ports  s 
increases  as  the  wing  extends  further  from  the  non-per- 
forated  section  63.  In  a  preferred  embodiment  in  which 
the  flat,  non-perforated  section  63  is  15.24  cm  (6.0 
inches)  long  and  1  .47  m  (57.75  inches)  wide  (not  includ- 
ing  brackets  65,  65'),  the  perforated  section  64  is  51  .5  10 
mm  (2.028  inches)  long  and  includes  three  generally 
parallel  rows  of  ports,  as  best  seen  in  Figure  5.  The  first 
row  67  closest  to  the  flat,  non-perforated  section  63 
includes  62  ports  having  a  diameter  of  6.35  mm  (0.25 
inch)  spaced  22  mm  (0.875  inches)  from  each  other,  is 
beginning  and  ending  44.5  mm  (1  .75  inches)  from  the 
sides  of  the  wing.  The  middle  row  68  includes  126  ports 
having  a  diameter  of  6.35  mm  (0.25  inch)  spaced  11.1 
mm  (0.437  inches)  from  each  other,  beginning  and  end- 
ing  3.3  cm  (1.312  inches)  from  the  sides  of  the  wing.  20 
The  third  row  69  furthest  from  the  flat,  non-perforated 
section  63  includes  64  ports  having  a  diameter  of  9.5 
mm  and  spaced  22  mm  (0.875  inches)  from  each  other, 
beginning  and  ending  22  mm  (0.875  inches)  from  the 
sides  of  the  wing.  25 

The  perforated  section  64  of  the  wing  preferably  ter- 
minates  in  a  flange  portion  70,  as  can  be  best  seen  in 
Figure  6.  In  the  preferred  embodiment,  the  flange  por- 
tion  70  is  25.4  mm  (1  inch)  long,  and  includes  a  row  of 
ports  71  having  a  diameter  of  7.9  mm  (0.312  inch).  30 

Claims 

1  .  A  contactless  web  support  (S)  comprising  a  air  turn 
member  (1)  consisting  of  an  elongated  arcuate  sur-  35 
face  (2)  delimited  by  a  leading  and  a  trailing  edge 
and  over  which,  in  use  a  running  web  (W)  is  float- 
ingly  supported;  a  pair  of  respective  elongate  noz- 
zles  (N)  extending  along  the  length  of  said  arcuate 
surface  of  the  web  support  at  said  leading  and  trail-  40 
ing  edges,  each  of  said  nozzles  having  discharge 
slots  (8)  configured  to  discharge  pressurized  air 
over  said  arcuate  surface;  and  means  (AS.31)  for 
supplying  pressurized  air  to  said  nozzles;  charac- 
terized  by  a  first  air  foil  wing  extension  (60)  fixed  to  45 
said  leading  or  trailing  longitudinal  edge  of  said  air 
turn  member  (1),  said  first  wing  extension  compris- 
ing  a  first  flat  portion  (63)  extending  away  from  said 
arcuate  surface,  and  a  second  perforated  section 
(64)  adjacent  said  first  flat  portion.  so 

2.  A  contactless  web  support  according  to  claim  1, 
characterized  in  that  said  second  perforated  section 
is  positioned  at  an  angle  with  respect  to  said  first 
flat  portion.  55 

3.  A  contactless  web  support  according  to  claim  2, 
characterized  in  that  said  angle  is  substantially  1  1  °. 
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4.  A  contactless  web  support  according  to  any  one  of 
claims  1  to  3,  characterized  by  further  comprising  a 
second  air  foil  wing  extension  (61)  fixed  to  the  lon- 
gitudinal  edge  of  said  air  turn  member  (1)  different 
from  the  edge  to  which  said  first  air  foil  wing  exten- 
sion  is  fixed,  said  second  wing  extension  compris- 
ing  a  flat  portion  (63)  extending  away  from  said 
arcuate  surface,  and  a  perforated  section  (64)  adja- 
cent  said  flat  portion. 

5.  A  contactless  web  support  according  to  any  one  of 
claims  1  to  4,  characterized  by  having  a  plurality  of 
substantially  parallel  grooves  forming  labyrinth 
seals  extending  around  said  arcuate  surface  in  a 
direction  in  which  the  web  passes  thereover. 

Patentanspruche 

1.  Vorrichtung  (S)  zum  kontaktlosen  Halten  einer 
Bahn,  mit  einem  Luftwendebauteil  (1),  das  eine 
langliche,  gekriimmte  Flache  (2)  hat,  die  durch  eine 
vordere  und  eine  hintere  Kante  begrenzt  ist  und 
uber  der  bei  Betrieb  eine  bewegte  Bahn  (W)  schwe- 
bend  gehalten  ist;  einem  Paar  von  zugehorigen, 
langlichen  Dtisen  (N),  die  sich  an  der  vorderen  und 
an  der  hinteren  Kante  entlang  der  Lange  der 
gekriimmten  Flache  der  Vorrichtung  zum  Halten 
der  Bahn  erstrecken,  wobei  jede  der  Dtisen  AuslaB- 
schlitze  (8)  hat,  die  dazu  ausgestaltet  sind,  unter 
Druck  stehende  Luft  uber  die  gekriimmte  Flache 
auszustoBen;  und  Einrichtungen  (AS.31),  urn  den 
Dtisen  unter  Druck  stehende  Luft  zuzufiihren; 
gekennzeichnet  durch  eine  erste  Luftleitflugelver- 
langerung  (60),  die  an  der  vorderen  oder  an  der 
hinteren  Langskante  des  Luftwendebauteils  (1) 
angebracht  ist,  wobei  die  erste  Luftleitfliigelverlan- 
gerung  einen  ersten  ebenen  Bereich  (63),  der  sich 
weg  von  der  gekriimmten  Flache  erstreckt,  und 
benachbart  zu  dem  ersten  ebenen  Bereich  einen 
zweiten  durchlochten  Abschnitt  (64)  aufweist. 

2.  Vorrichtung  zum  kontaktlosen  Halten  einer  Bahn 
nach  Anspruch  1,  dadurch  gekennzeichnet,  daB 
der  zweite  durchlochte  Abschnitt  bezuglich  des 
ersten  ebenen  Bereiches  mit  einem  Winkel  ange- 
ordnet  ist. 

3.  Vorrichtung  zum  kontaktlosen  Halten  einer  Bahn 
nach  Anspruch  2,  dadurch  gekennzeichnet,  daB 
der  Winkel  ungefahr  1  1  0  betragt. 

4.  Vorrichtung  zum  kontaktlosen  Halten  einer  Bahn 
nach  einem  der  Anspriiche  1  bis  3,  weiterhin 
gekennzeichnet  durch  eine  zweite  Luftleitflugelver- 
langerung  (61),  die  an  der  Langskante  des  Luft- 
wendebauteils  (1)  angebracht  ist,  die  nicht  die 
Kante  ist,  an  der  die  erste  Luftleitfliigelverlangerung 
angebracht  ist,  wobei  die  zweite  Luftleitfliigelver- 
langerung  einen  ebenen  Bereich  (63),  der  sich  weg 
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von  der  gekriimmten  Flache  erstreckt,  und  benach- 
bart  zu  dem  ebenen  Bereich  einen  durchlochten 
Abschnitt  (64)  aufweist. 

s'etendant  autour  de  ladite  surface  arquee  suivant 
une  direction  dans  laquelle  la  bande  passe  sur  elle. 

5.  Vorrichtung  zum  kontaktlosen  Halten  einer  Bahn  s 
nach  einem  der  Anspriiche  1  bis  4,  gekennzeichnet 
durch  eine  Anzahl  von  im  wesentlichen  parallelen 
Rillen,  die  Labyrinthdichtungen  bilden,  die  sich  urn 
die  gekriimmte  Flache  in  einer  Richtung  erstrek- 
ken,  in  der  die  Bahn  dariiber  hinweggefiihrt  wird.  to 

Revendications 

1  .  Support  de  bande  sans  contact  (S)  comprenant  un 
element  de  changement  de  direction  a  coussin  d'air  is 
(1),  comportant  une  surface  arquee  allongee  (2) 
delimitee  par  un  bord  menant  et  un  bord  mene  et 
sur  laquelle,  en  utilisation,  une  bande  mobile  (W) 
est  supportee  de  maniere  flottante;  une  paire  de 
buses  (N)  allongees  respectivement  s'etendant  sur  20 
toute  la  longueur  de  ladite  surface  arquee  du  sup- 
port  de  bande  auxdits  bords  menant  et  mene,  cha- 
cune  desdites  buses  comportant  des  fentes  (8) 
conformees  de  fagon  a  realiser  la  delivrance  d'air 
pressurise  sur  ladite  surface  arquee;  et  des  moyens  25 
(AS,  31)  pour  fournir  de  I'air  pressurise  auxdites 
buses;  caracterise  par  une  premiere  aile  def  lectrice 
d'air  (60)  fixee  sur  ledit  bord  longitudinal  menant  ou 
mene  dudit  element  de  changement  de  direction  a 
coussin  d'air  (1),  ladite  premiere  aile  comprenant  30 
une  premiere  partie  plane  (63)  s'etendant  au-dela 
de  ladite  surface  arquee,  et  une  deuxieme  partie 
perforee  (64)  adjacente  a  ladite  premiere  partie 
plane. 

35 
2.  Support  de  bande  sans  contact  selon  la  revendica- 

tion  1  ,  caracterise  en  ce  que  ladite  seconde  partie 
perforee  est  positionnee  suivant  un  certain  angle 
par  rapport  a  ladite  premiere  partie  plane. 

40 
3.  Support  de  bande  sans  contact  selon  la  revendica- 

tion  2,  caracterise  en  ce  que  ledit  angle  est  sensi- 
blement  egal  a  11°. 

4.  Support  de  bande  sans  contact  selon  I'une  quel-  45 
conque  des  revendications  1  a  3,  caracterise  en  ce 
qu'il  comprend  en  outre  une  deuxieme  aile  deflec- 
trice  d'air  (61)  fixee  au  bord  longitudinal  dudit  ele- 
ment  de  changement  de  direction  a  coussin  d'air 
(1),  different  du  bord  sur  lequel  ladite  premiere  aile  so 
def  lectrice  d'air  est  fixee,  ladite  seconde  aile  def  lec- 
trice  d'air  comprenant  une  partie  plane  (63)  s'eten- 
dant  au-dela  de  ladite  surface  arquee,  et  une  partie 
perforee  (64)  adjacente  a  ladite  partie  plane. 

55 
5.  Support  de  bande  sans  contact  selon  I'une  des 

revendications  1  a  4,  caracterise  en  ce  qu'il  com- 
porte  une  pluralite  de  rainures  sensiblement  paral- 
lels  formant  des  etancheites  en  labyrinthe 
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