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©  Sealing  apparatus  for  continuous  vacuum  treating  equipment. 
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©  An  intermediate  roll  (5)  is  immersed  in  the  seal- 
ing  liquid  (W)  accumulated  in  the  U-shaped  sealing 
tank  (4).  The  1st  reversing  rolls  and  the  2nd  revers- 
ing  rolls  (6)  are  located  above  the  vacuum  end  of  the 
tank  and  the  3rd  reversing  rolls  and  the  4th  reversing 
rolls  (7)  are  located  above  the  open  end  of  the  tank. 
Two  endless  belts  (8)  are  extended  from  the  1st  roll 
to  the  2nd  roll,  and  extended  from  the  2nd  roll  to  the 
3rd  roll  via  the  intermediate  roll,  and  extended  from 
the  3rd  roll  to  the  4th  roll,  and  returned  to  the  1st  roll 
via  the  intermediate  roll.  The  endless  belts  have 
means  for  separably  joining  both  the  side  edges  of 
one  endless  belts  to  that  of  the  other.  A  steel  strip 
(S)  is  inserted  into  the  gap  between  the  endless 
belts  at  any  one  pair  of  reversing  rolls  located  in 
upstream  side,  and  is  released  from  any  one  pair  of 
reversing  rolls  located  in  down  stream  side. 
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BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

The  present  invention  relates  to  a  sealing  ap- 
paratus  for  a  continuous  vacuum  treating  equip- 
ment. 

2.  Description  of  the  Prior  Art 

In  a  continuous  vacuum  treating  equipment  of 
a  steel  strip,  a  sealing  apparatus  is  installed  in  a 
charge  opening  and  a  discharge  opening  of  the 
vacuum  treating  chamber  for  isolating  the  inside  of 
the  vacuum  treating  chamber  from  the  atmospheric 
air. 

It  has  previously  been  proposed  to  provide 
various  types  of  the  sealing  apparatus,  for  example 
a  belt-sealing  type  as  disclosed  in  Japanese  Patent 
Laid-open  Publication  No.63-24067. 

In  this  conventional  belt-sealing  type  of  the 
sealing  apparatus,  there  always  exist  the  clearance 
between  the  treating  material  and  the  belt,  and 
between  the  belt  and  the  housing.  Therefore,  it  has 
not  been  possible  to  prevent  the  atmospheric  air 
from  infiltrating  into  the  vacuum  treating  chamber. 
Further,  the  sealing  apparatus  has  been  structurally 
complicate  and  expensive. 

SUMMARY  OF  THE  INVENTION 

The  present  invention  has  been  developed  to 
substantially  eliminate  the  above-described  disad- 
vantages. 

The  object  of  the  present  invention  is  therefore 
to  provide  a  sealing  apparatus  for  a  continuous 
vacuum  treating  equipment  which  is  structurally 
simple  and  is  capable  of  almost  completely  pre- 
venting  the  atmospheric  air  from  infiltrating  into  the 
vacuum  treating  chamber. 

In  order  to  achieve  the  aforementioned  objec- 
tive,  the  sealing  apparatus  according  to  the  present 
invention  installed  in  the  charge  opening  and  the 
discharge  opening  of  the  continuous  vacuum  treat- 
ing  equipment,  comprising 

a  substantially  U-shaped  sealing  tank  in  which 
a  sealing  liquid  consisting  of  liquid  metal  is  accu- 
mulated,  the  one  end  of  the  sealing  tank  commu- 
nicating  with  the  vacuum  and  the  other  end  of  the 
sealing  tank  opening  to  the  atmospheric  air; 

an  intermediate  roll  immersed  in  the  sealing 
liquid; 

two  pair  of  the  first  reversing  rolls  and  the 
second  reversing  rolls  being  located  above  the 
vacuum  end  of  the  sealing  tank  and  being  arranged 
in  the  lateral  direction  and  inclined  at  45  degrees 
so  that  those  upper  ends  may  come  close  to  each 
other; 

two  pair  of  the  third  reversing  rolls  and  the 
fourth  reversing  rolls  being  located  above  the  open 
end  of  the  sealing  tank  and  being  arranged  and 
inclined  in  the  same  manner  as  that  of  the  first 

5  reversing  rolls  and  the  second  reversing  rolls;  and 
two  endless  belts,  which  are  of  liquid  repellant 

material,  having  means  for  separably  joining  both 
the  side  edges  of  the  one  endless  belt  to  that  of 
the  other,  said  each  endless  belts  being  extended 

io  from  the  first  reversing  roll  to  the  second  reversing 
roll;  and  extended  from  the  second  reversing  roll  to 
the  third  reversing  roll  via  one  end  of  the  intermedi- 
ate  roll,  and  extended  from  the  third  reversing  roll 
to  the  fourth  reversing  roll,  and  returned  to  the  first 

75  reversing  roll  via  the  other  end  of  the  intermediate 
roll,  so  that  each  endless  belts  come  into  contact 
with  each  other  in  the  sealing  liquid,  whereby  a 
strip  material  being  inserted  into  the  gap  between 
the  endless  belts  at  any  one  pair  of  the  reversing 

20  rolls  located  in  the  upstream  side  of  the  sealing 
tank,  and  being  released  from  any  one  pair  of  the 
reversing  rolls  located  in  the  down  stream  side  of 
the  sealing  tank. 

According  to  the  present  invention  the  charge 
25  and  discharge  opening  of  the  vacuum  treating 

chamber  are  perfectly  sealed  by  the  sealing  liquid 
accumulated  in  the  sealing  tank.  Further,  the  steel 
strip  is  conveyed  without  being  contaminated  by 
the  sealing  liquid,  since  the  steel  strip  passes 

30  through  the  sealing  liquid  in  the  condition  of  being 
enclosed  and  sealed  between  two  liquid-repellent 
endless  belts.  Furthermore,  the  sealing  device  cer- 
tainly  prevents  the  atmospheric  air  from  penetrating 
into  the  vacuum  treating  chamber. 

35 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

This  and  other  objects  and  features  of  the 
present  invention  will  become  clear  from  the  follow- 

40  ing  description  taken  in  conjunction  with  the  pre- 
ferred  embodiments  thereof  with  reference  to  the 
accompanying  drawings,  throughout  which  like 
parts  are  designated  by  like  reference  numerals, 
and  in  which: 

45  Fig.1  is  a  schematic  plan  view  of  the  first  em- 
bodiment  of  the  continuous  vacuum  treating 
equipment  provided  with  the  sealing  apparatus 
according  to  the  present  invention; 
Fig.2  is  a  sectional  detail  view  of  the  sealing 

50  apparatus  installed  in  the  charge  opening  shown 
in  Fig.1  taken  along  a  line  ll-ll; 
Fig.3  is  a  view  in  the  direction  of  the  arrow  X  in 
Fig.2; 
Fig.4  is  a  plan  view  of  the  sealing  apparatus 

55  shown  in  Fig.2; 
Fig.5  is  a  enlarged  sectional  view  of  the  separa- 
bly  joining  means; 
Fig.6  is  a  side  view  of  the  variant  form  of  the 

2 



3 EP  0  521  438  A1 4 

fastening  means; 
Fig.7  is  a  enlarged  sectional  view  of  the  modi- 
fication  of  the  separably  joining  means;  and 
Fig.8  is  a  schematic  plan  view  of  the  second 
embodiment  of  the  continuous  vacuum  treating 
equipment  provided  with  the  sealing  apparatus 
according  to  the  present  invention. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Figs.  1-6  show  the  first  embodiment  of  the  in- 
vention.  Referring  now  to  Fig.1,  there  is  shown  a 
continuous  vacuum  treating  equipment  (  hereinafter 
referred  to  simply  as  "vacuum  treating  chamber"  ) 
1,  for  example,  a  continuous  vacuum  depositing 
equipment  for  a  steel  strip,  having  a  charge  open- 
ing  2a  and  a  discharge  opening  2b.  A  sealing 
apparatus  3  is  installed  in  the  charge  opening  2a 
and  the  discharge  opening  2b. 

The  sealing  apparatus  3  comprises  mainly  a 
substantially  U-shaped  sealing  tank  4  in  which  the 
sealing  liquid  W  is  accumulated,  a  driving  inter- 
mediate  roll  5  immersed  in  the  sealing  liquid  W,  a 
pair  of  the  first  reversing  rolls  6a,  6b,  a  pair  of  the 
second  reversing  rolls  6a',  6b',  a  pair  of  the  third 
reversing  rolls  7a',  7b',  a  pair  of  fourth  reversing 
rolls  7a,  7b,  two  endless  belts  8  having  the  separa- 
bly  joining  means  9  at  both  the  side  edges,  and 
two  fastening  members  10  for  fastening  both  the 
side  edges  of  the  endless  belts  8. 

The  sealing  tank  4  has  substantially  U-shaped 
configuration.  The  one  end  of  the  sealing  tank  4 
communicates  with  the  vacuum  at  the  charge 
opening  2a  of  the  vacuum  treating  chamber  1  and 
the  other  end  of  the  sealing  tank  4  opens  to  the 
atmospheric  air.  In  the  sealing  tank  4,  the  sealing 
liquid  W  is  accumulated.  The  sealing  liquid  W 
consists  of  a  liquid  metal  or  alloy  of  a  lower  melting 
point  than  100°C  and  of  a  high  specific  gravity,  for 
example,  a  mercury  or  Wood's  metal. 

The  first  reversing  rolls  6a,  6b  and  the  second 
reversing  rolls  6a',  6b'  are  located  above  the 
charge  opening  2a  of  the  vacuum  treating  chamber 
1.  The  first  reversing  rolls  6a,  6b  are,  as  indicated 
in  Fig.4,  parallel  and  adjacent  to  each  other  with 
predetermined  gap  in  the  longitudinal  direction  of 
the  vacuum  treating  chamber  1.  The  second  re- 
versing  rolls  6a',  6b'  are  parallel  and  adjacent  to 
each  other  similarly  to  the  pair  of  rolls  6a,  6b.  The 
first  reversing  rolls  6a,  6b  and  the  second  reversing 
rolls  6a',  6b'  are  arranged  in  the  lateral  direction  of 
the  vacuum  treating  chamber  1  and  are  inclined  at 
45  degrees  so  that  those  upper  ends  come  close 
to  each  other  as  indicated  in  Fig.3.  The  third  re- 
versing  rolls  7a',  7b'  and  the  fourth  reversing  rolls 
7a,  7b  are  located  above  the  open  end  of  the 
sealing  tank  4  and  arranged  and  inclined  in  the 

same  manner  as  that  of  the  first  and  the  second 
reversing  rolls  6a,  6b;  6a',  6b'. 

The  endless  belts  8  comprise  two  endless 
belts  8a,  8b  and  are  of  liquid-repellent  and  elastic 

5  material  such  as  fluororesin.  Both  the  side  edges  of 
each  endless  belts  8a,  8b  have  thinner  thickness 
than  the  central  portion.  The  longitudinally  elon- 
gated  projection  9a,  which  is  rounded  at  the  free 
end,  is  formed  near  the  one  side  edge  of  each 

io  endless  belts  8a,  8b.  The  longitudinally  elongated 
recess  9b  is  formed  near  the  other  side  edge  of 
each  endless  belts  8a,  8b.  The  longitudinally  elon- 
gated  projection  9a  of  the  endless  belts  8a  and  the 
longitudinally  elongated  recess  9b  of  the  endless 

is  belts  8b  constitute  the  separably  joining  means  9. 
Each  endless  belts  8a,  8b  may  be  of  uniform 
thickness. 

The  endless  belt  8a  is  extended  from  the  first 
reversing  roll  6a  to  the  second  reversing  roll  6a', 

20  and  extended  from  the  second  reversing  roll  6a'  to 
the  third  reversing  roll  7a'  via  the  one  end  of  the 
driving  intermediate  roll  5,  and  extended  from  the 
third  reversing  roll  7a'  to  the  fourth  reversing  roll 
7a,  and  returned  to  the  first  reversing  roll  6a  via  the 

25  other  end  of  the  driving  intermediate  roll  5.  Simi- 
larly,  the  endless  belt  8b  is  extended  from  the  first 
reversing  roll  6b  to  the  second  reversing  roll  6b', 
and  extended  from  the  second  reversing  roll  6b'  to 
the  third  reversing  roll  7b'  via  the  one  end  of  the 

30  driving  intermediate  roll  5,  and  extended  from  the 
third  reversing  roll  7b'  to  the  fourth  reversing  roll 
7b,  and  returned  to  the  first  reversing  roll  6b  via  the 
other  end  of  the  driving  intermediate  roll  5.  Where- 
by,  the  longitudinally  elongated  projection  9a  of  the 

35  one  endless  belt  is  opposed  to  the  longitudinally 
elongated  recess  9b  of  the  other  endless  belt  in  the 
sealing  liquid  W  of  the  sealing  tank  4. 

The  fastening  members  10  in  this  preferred 
embodiment  comprise  two  pair  of  the  roll  fasteners 

40  which  fasten  both  of  the  side  edges  of  the  endless 
belts  8a,  8b  so  that  the  longitudinally  elongated 
projection  9a  may  engage  to  the  longitudinally 
elongated  recess  9b.  These  two  pair  of  roll  fasten- 
ers  are  located  at  the  upstream  side  of  the  sealing 

45  tank  4  i.e.  between  the  second  reversing  rolls  6a', 
6b'  and  the  sealing  liquid  W,  and  between  the 
fourth  reversing  rolls  7a,  7b  and  the  sealing  liquid 
W.  Alternatively,  the  fastening  members  10  may  be 
a  slide  fastener,  as  shown  in  Fig.6,  which  guide  the 

50  longitudinally  elongated  projection  9a  and  the  lon- 
gitudinally  elongated  recess  9b  to  come  close  to 
each  other  and  fit  in. 

Although  the  outside  configuration  of  the  seal- 
ing  tank  4  is  of  substantially  U-shape  in  this  em- 

55  bodiment,  the  inside  of  the  sealing  tank  4  may  be 
substantially  U-shaped  construction  and  a  plurality 
of  intermediate  rolls  may  be  installed  in  the  sealing 
tank  4. 

3 
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While  above  mentioned  sealing  apparatus  3  is 
installed  in  the  charge  opening  2a  of  the  vacuum 
treating  chamber  1,  the  sealing  apparatus  3  of 
similar  construction  is  also  installed  in  the  dis- 
charge  opening  2b. 

The  sealing  apparatus  3  described  above  are 
operated  as  follows. 

First  of  all,  the  sealing  liquid  W  is  poured  into 
the  sealing  tank  4,  whereby  the  charge  opening  2a 
and  the  discharge  opening  2b  of  the  vacuum  treat- 
ing  chamber  1  are  isolated  from  the  atmospheric 
air.  Then  the  inside  of  the  vacuum  treating  cham- 
ber  1  is  held  at  predetermined  degree  of  vacuum. 
When  the  driving  roll  5  rotates  and  the  endless 
belts  8a,  8b  move,  at  the  upstream  side  of  the 
sealing  tank  4  the  longitudinally  elongated  projec- 
tions  9a  are  engaged  with  the  longitudinally  elon- 
gated  recess  9b  by  the  roll  fasteners  10  and  both 
side  edges  of  the  endless  belt  8a  are  joined  to  the 
opposite  side  edges  of  the  endless  belt  8b,  while  at 
the  down  stream  side  of  the  sealing  tank  4  i.e.  at 
the  first  and  the  third  reversing  rolls  6a,  6b;  7a',  7b' 
the  longitudinally  elongated  projections  9a  are  dis- 
engaged  from  the  longitudinally  elongated  recesses 
9b  and  both  side  edges  of  the  endless  belt  8a  are 
released  from  the  opposite  side  of  the  endless  belt 
8b. 

And  when  the  steel  strip  S  is  inserted  into  the 
gap  between  the  endless  belts  8a,  8b  at  the  fourth 
reversing  rolls  7a,  7b,  the  steel  strip  S,  in  the 
condition  of  being  enclosed  and  sealed  between 
the  endless  belts  8a,  8b,  is  conveyed  from  the 
position  of  the  fourth  reversing  rolls  7a,  7b  to  the 
position  of  the  first  reversing  rolls  6a,  6b  in  accor- 
dance  with  the  movement  of  the  endless  belts  8a, 
8b. 

The  sealing  condition  of  the  steel  strip  S  is 
farther  maintained  in  the  sealing  liquid  W,  since  the 
hydraulic  pressure  of  the  sealing  liquid  W  is  acted 
on  the  outer  surfaces  of  the  endless  belts  8a,  8b  in 
which  the  steel  strip  S  is  enclosed. 

The  steel  strip  S  enclosed  in  the  endless  belts 
8a,  8b  is  released  from  the  first  reversing  rolls  6a, 
6b  located  above  the  charge  opening  2a  and  is 
conveyed  toward  the  discharge  opening  2b.  The 
vacuum  deposition  is  carried  out  while  the  steel 
strip  S  passes  through  the  vacuum  treating  cham- 
ber  1.  And  then  the  steel  strip  S  is  conveyed 
outside  of  the  vacuum  treating  chamber  1  through 
the  sealing  device  3  installed  in  the  discharge 
opening  2b. 

In  this  embodiment,  although  the  separably 
joining  means  9  formed  on  the  endless  belts  8 
consist  of  the  longitudinally  elongated  projection  9a 
and  the  longitudinally  elongated  recess  9b  which  is 
engaged  with  the  longitudinally  elongated  projec- 
tion  9a,  it  may  be  an  adhesive  or  an  adhesive  tape 
which  is  not  contaminated  by  the  sealing  liquid  W 

and  is  possible  to  glue  the  endless  belts  8a,  8b 
repeatedly.  Further,  the  separably  joining  means  9 
which  are  replaceable  as  shown  in  Fig.7  may  be 
glued  to  the  side  edges  of  the  endless  belts  8a,  8b, 

5  and  the  belt  members  8a',  8b'  which  are  also 
replaceable  may  be  glued  to  the  central  portion  of 
the  endless  belts  8a,  8b  so  that  the  steel  strip  S 
may  be  contacted  with  it.  Furthermore,  the  endless 
belts  8  may  be  driven  by  the  driving  roll  5a  which 

io  presses  the  intermediate  roll  5  via  the  endless  belts 
8  as  shown  in  Fig.2. 

When  the  steel  strip  S  is  enclosed  and  sealed 
into  the  gap  between  the  endless  belts  8a,  8b, 
there  exists  the  clearance  a,  as  indicated  in  Fig.5, 

is  between  the  sealing  portion  of  the  endless  belts  8a, 
8b  and  the  steel  strip  S,  and  the  air  is  included  in 
the  clearance  a.  However  it  is  negligible  that  the 
atmospheric  air  infiltrates  into  the  vacuum  treating 
chamber  1  via  this  clearance  a,  since  the  clearance 

20  a  is  extremely  minute  and  long. 
In  the  case  that  the  sealing  liquid  W  adheres  to 

the  separably  joining  means  9,  above  the  roll  fas- 
teners  10  the  cleaner  means  (not  shown)  which 
remove  the  sealing  liquid  W  adhering  to  the  sep- 

25  arably  joining  means  9,  and  means  for  controlling 
the  position  of  the  endless  belts  8a,  8b  may  be 
provided  so  that  the  side  edges  of  the  endless 
belts  8a,  8b  may  be  accurately  joined  to  each  other 
by  the  separably  joining  means  9. 

30  In  this  embodiment,  although  the  sealing  ap- 
paratus  3  are  applied  to  the  vacuum  treating  cham- 
ber  1  of  which  the  charge  opening  2a  and  the 
discharge  opening  2b  are  located  in  both  the  ends 
and  in  which  the  steel  strips  S  is  conveyed  along 

35  the  straight  line,  it  may  be  applied  to  the  vacuum 
treating  chamber  1,  as  shown  in  Fig.8,  of  which  the 
charge  and  discharge  opening  are  located  in  one 
end  and  in  which  the  steel  strip  S  is  conveyed 
along  the  U-shaped  line  through  the  return  rolls 

40  11a,  11b.  In  this  case,  both  the  charge  and  dis- 
charge  openings  are  sealed  by  one  sealing  appara- 
tus  3  and  the  length  of  the  vacuum  treating  cham- 
ber  1  is  reduced. 

Although  the  present  invention  has  been  fully 
45  described  by  way  of  the  examples  with  reference 

to  the  accompanying  drawing,  it  is  to  be  noted  here 
that  various  changes  and  modifications  will  be  ap- 
parent  to  those  skilled  in  the  art.  Therefore,  unless 
such  changes  and  modifications  otherwise  depart 

50  from  the  spirit  and  scope  of  the  present  invention, 
they  should  be  construed  as  being  included  there- 
in. 

Claims 
55 

1.  A  sealing  apparatus  installed  in  a  charge  open- 
ing  and  a  discharge  opening  of  a  continuous 
vacuum  treating  equipment,  comprising 
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a  substantially  U-shaped  sealing  tank  in 
which  a  sealing  liquid  consisting  of  liquid  metal 
is  accumulated,  the  one  end  of  said  sealing 
tank  communicating  with  the  vacuum  and  the 
other  end  of  said  sealing  tank  opening  to  the  5 
atmospheric  air; 

an  intermediate  roll  immersed  in  said  seal- 
ing  liquid; 

two  pair  of  the  first  reversing  rolls  and  the 
second  reversing  rolls  being  located  above  the  10 
vacuum  end  of  said  sealing  tank  and  being  6. 
arranged  in  the  lateral  direction  and  inclined  at 
45  degrees  so  that  those  upper  ends  may 
come  close  to  each  other; 

two  pair  of  the  third  reversing  rolls  and  the  is 
fourth  reversing  rolls  being  located  above  the  7. 
open  end  of  said  sealing  tank  and  being  ar- 
ranged  and  inclined  in  the  same  manner  as 
that  of  said  first  reversing  rolls  and  said  sec- 
ond  reversing  rolls;  and  20 

two  endless  belts,  which  are  of  liquid  re- 
pellant  material,  having  means  for  separably  8. 
joining  both  the  side  edges  of  said  one  end- 
less  belt  to  that  of  the  other,  said  each  endless 
belts  being  extended  from  said  first  reversing  25 
roll  to  said  second  reversing  roll,  and  extended 
from  said  second  reversing  roll  to  said  third 
reversing  roll  via  one  end  of  said  intermediate 
roll,  and  extended  from  said  third  reversing  roll 
to  said  fourth  reversing  roll,  and  returned  to  30 
said  first  reversing  roll  via  the  other  end  of  said 
intermediate  roll,  so  that  said  each  endless 
belts  come  into  contact  with  each  other  in  said 
sealing  liquid,  whereby  a  strip  material  being 
inserted  into  the  gap  between  said  endless  35 
belts  at  any  one  pair  of  said  reversing  rolls 
located  in  the  upstream  side  of  said  sealing 
tank,  and  being  released  from  any  one  pair  of 
said  reversing  rolls  located  in  the  down  stream 
side  of  said  sealing  tank.  40 

2.  The  sealing  apparatus  according  to  claim  1, 
further  comprising  means  for  fastening  both 
the  side  edges  of  said  endless  belts  so  that 
said  separably  joining  means  may  join  both  the  45 
side  edges  of  said  one  endless  belt  to  that  of 
the  other,  said  fastening  means  being  located 
at  the  upstream  side  of  said  sealing  tank. 

3.  The  sealing  apparatus  according  to  claim  2,  so 
wherein  said  fastening  means  are  a  pair  of  roll 
fastener. 

4.  The  sealing  apparatus  according  to  claim  2, 
wherein  said  fastening  means  are  a  slide  fas-  55 
tener. 

5.  The  sealing  apparatus  according  to  any  one  of 

preceding  claims,  wherein  said  separably  join- 
ing  means  comprises 

a  longitudinally  elongated  projection,  which 
is  rounded  at  the  free  end,  formed  near  the 
one  side  edge  of  said  each  endless  belts;  and 

a  longitudinally  elongated  recess,  which  is 
engaged  with  said  longitudinally  elongated  pro- 
jection,  formed  near  the  other  side  edge  of 
each  endless  belt. 

The  sealing  apparatus  according  to  claim  5, 
wherein  said  longitudinally  elongated  projection 
and  recess  are  glued  to  the  side  edges  of  said 
endless  belts  so  as  to  be  replaceable. 

The  sealing  apparatus  according  to  any  one  of 
claims  1-4,  wherein  said  separably  joining 
means  comprises  an  adhesive  which  is  not 
contaminated  by  said  sealing  liquid  and  is  pos- 
sible  to  glue  said  endless  belt  repeatedly. 

The  sealing  apparatus  according  to  any  one  of 
preceding  claims,  wherein  said  endless  belts 
have  a  belt  member  which  is  replaceable,  said 
belt  member  being  glued  to  the  central  portion 
of  said  each  endless  belts  so  that  the  strip 
material  may  be  contact  with  it. 
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